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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTUU TEOPETUYECKYI0 OCHOBY ISt
OTIpe/ieNICHUs] TMOAXOA0B K (OPMHUPOBAHHMIO COJAEP)KAHUS Y4EOHOro MpeaMeTa
«buonorus» cocraBwin: KoHuenryaiabHble TnonoxkeHus OIOC COO o
B3aMOOOYCIIOBIICHHOCTH  IIeNiel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHMIA K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00 OOIINX HENAX U
NPUHIUTNIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obOmero o6OpasoBanusi B Poccuiickoii ®enepanuu, a TakkKe MOJOKEHUS O
cnenrduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUM KUBOW MPUPOJIHI U 00ECTICYCHUH
CYIIECTBOBAaHHS YEIOBEUECKOro oOmiecTBa. COrinacHO Ha3BaHHBIM TOJOXKEHUSM,
oTpe/ieNIeHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OUOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma 1o Owomornu AaéT TMpeAcCTaBICHHE O IMeNsAx, 00 obmen
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpenmera «buonorus», ompenenser o00s3aTeNbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpeleleHne 10 pa3ielaM W TeMmaw,
PEKOMEHIyeMYIO TIOCJIEeIOBATEIIEHOCTh M3YUCHHUsI Y4eOHOTO Marepuana ¢ yIéToM
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30oBaTEIHHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nmnporpamvMe mo OuoNOrMM < TaK)Ke YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbBIM U TMPEJAMETHBIM pe3yibTaTam
oOydenus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NEeATeIbHOCTH/YUEOHBIX JCHCTBUM OOYYaIOIIMXCS IO OCBOCHHUIO COJEpPIKaHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbIil ypOBEHB) peaIM30BaH
NPUHIIMIT TTPEEMCTBEHHOCTH B HW3Yy4Y€HUW OHOJOruu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GopMUpOBAaHHEM  €CTECTBEHHO-HAyYHOI'O  MHPOBO33pPEHHUS,  IICHHOCTHBIX
OpPUEHTALUN JINYHOCTH, SKOJIOTMUYECKOTO MBIIIICHUS, IPEICTABICHUM O 310POBOM
oOpa3e >XM3HM M OEpeKHbIM OTHOLICHHEM K OKpYy)Karollled MPUPOAHON cpee.
[TosTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOCHMHU >KMBBIX CUCTEM Pa3HOTO PaHra U CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HHUX TMPOILIECCOB B MpOrpaMMe Mo OMOJIOTUU YJEIEHO BHUMAaHHE HCIIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUM B TIOBCEAHEBHOM KU3HM ISl PEIICHHS TPUKIAAHBIX 3a/1a4, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETUYECKOTO KOHCYJIBTHPOBaHUS, 000CHOBaHUS HKOJIOTHYECKU
[[eecCO00pa3HOr0 TOBEACHUS B OKpYXKAloIed NpUPOJHOW cpene, aHaau3a
BIIMSTHUSL XO3SIMCTBEHHOUN NEATEFHOCTH YEJOBEKa Ha COCTOSHUE TPHUPOJHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH



yueOHoro npeamMera «buojaorus» MpOAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHHUS
YCIOBUM JJI PEIICHHs] OJHOW M3 aKTyaldbHBIX 3aJa4 LIKOJIBHOTO OMOJIOrHYECKOTO
oOpa3oBaHusA, KOTOpass mpeamnosaraeT (GOpMUpOBaHHE Yy  OOyYaroUIUXCs
CIIOCOOHOCTH aJalliTUPOBAThCS K HM3MEHEHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHEe cpenHero o0OImero 0oOpa3oBaHMsS 3aHUMAET Ba)KHOE
mecto. OHa obecrneunBaeT (POpPMHUPOBAHUE Yy OOYUYAIOIIMXCS MPEACTABICHUN O
HAy4YHOM KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HAHMS O >KUBOW MpUpOIE, €€
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHM3alldd MU JBOJIIOIMUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  mpupoibl, (GOpMUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
YKU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IICHHOCTHOTO OTHOIIEHUSI K )KUBOUW MPUPOJIC
U YEJIOBEKY.

Bonbioe 3HaueHne OMOJIOTHST UMEET TAKXKE JJISl PEIICHUS BOCIIUTATEIbHBIX U
pa3BHBAIOIIMX  3a7a4y  CpelHero  ob0mero  o0pa3oBaHUs, COLMAIU3ALUU
oOyuaromuxcs. M3ydenune O6uonoruu obecneynBaeT ycJIOBUS A (OPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIMOHHBIX M HH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYIbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTHYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 IPYTUX YUeOHBIX MPEIMETOB, B YACTHOCTHU, QU3UKHU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O NpeIHA3HAYCHUU Y4EeOHOTO MpeaMeTa
«buonorus» coCTaBUIM OCHOBY /i ONpEAeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJAEpXKaHUs, TMPEACTaBICHHOIO B MpOrpaMme Io
OMOJIOTHH.

OT60p conmepkanus ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIIECTBJIEH C TMO3WIUNA KYyJIbTYpOCOOOPA3HOTO TMOAX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyuaromuecs AOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHus O00IIEH KyJIbTYpHI, OIpPEACISIONINEe aJeKBAaTHOE IOBEICHHE
YeJIOBeKa B OKPYJKAIOIICH IPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPAKTUUYECKO nedarerabHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHM
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPHIE CIy>KaT OCHOBOH JUtsi (hOPMHUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HaYyYHOW KapTUHE MHUpa U
[ICHHOCTHBIX ~ OPUEHTAlUAX  JUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3AIHH
OHMOIOrMYecKoro 00pa3oBaHuUs.

CTpyKkTypupOoBaHHE CoOJAepX aHUs Y4eOHOro maTepuaga B TPOTPaMME IO
OMONIOTUY  OCYIIECTBICHO C YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTJIMYUTENbHBIX OCOOCHHOCTAX XKUBOW MPHUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu u
3BOJIOLMH. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIEAYIOUIUE Co/iepKaTelibHble TuHUU: «buosorus kak Hayka. MeTojsl
Hay4yHOro mno3HaHus», «KineTtka kak Ouosiornyeckas cuctema», «OpraHu3M Kak



Oouonornueckas cucremay, «CucremMa U MHOrooOpazve OpPraHHMYeCKOro MHUpay,
«IBOTIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJajicHUE  OOy4YalOIMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allyd >KUBBIX CHCTEM pPa3HOr0 paHra M NPUOOPETeHHE YMEHUM
UCIIOJIB30BaTh 3TU 3HAHUA MJII TPAMOTHBIX JCHCTBUM B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
yYpOBHE 00€CTIeUnBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYUYaIOIIUMUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUMOTe3aX, MpaBUjiax, CIy>KalluX OCHOBOM
U1 GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOTO MO3HAHUSI, CTPOEHUH, MHOTOOOpa3un U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs TMO3HABATENbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpoIlecCe aHalu3a JaHHBIX O IMYTAX Pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IUISAJIOB, UACH M MOAXOJOB K U3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTAaHOBJIEHHE Yy OOydYamoIMXCid OOIel KyJIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa >KUBOW MPUPOABl HA OCHOBAaHWM 3HAHUM M OIbITA, MOJYYEHHBIX MpPH
W3Y4YeHUN OMOJIOTHUH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI M arpOOMOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIIOICHHS dTHUECKHIX
HOPM MPH MPOBEJICHUH OMOJIOTHYECKUX UCCIETOBAHUI;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKHX 3HAHWM MJIsI TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIE/ICTBUI CBOEH JESATEILHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlel cpee,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHHE W COONIONCHHWE Mep TPODUIAKTUKU
3a00IeBaHMA.

B cucreme cpemnero obmiero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SIBIISI€TCSI OOS3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcTecTBEHHO-HAayYHbIE IPEAMETHI.



JI1st uzyuenus OMOJI0THM Ha 6A30BOM YPOBHE CPEIHET0 00111ero o0pa3oBaHuUs
oTBoauTCs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Hexemo), B 11 kimacce — 34
yaca (1 yac B HezielI0).

COAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, (uiaocopuei, dTUKOM, ICTETUKON U MPaBOM.
Ponr Ouosiorun B (GopMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TIO3HAHKS KUBOU TIPUPOILI (HAOTIOICHUE, IKCIIEPUMEHT, OTTMCAHUE,
U3MepeHue, Kinaccudukanus, MOJEIUpPOBaHUEe, CTaTUCTHYecKas oOpaboTka
JAHHBIX).

JdeMoHcTpanum:

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

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIHI.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHe pazIUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTraHMYECKON MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJAIUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTCOCHOTHICCKUI ), OMOChEpHBIN.

JdemoncTpanum:

Tabnutel u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IPUPOABI».

O6opynosanue: moenb Mojekyibl JIHK.

Tema 3. XuMH4YeCKHH COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHUYECKHE DIJIEMEHTBI: MAaKpPOJIJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Boja 1 MUHEpaIbHbBIE BEIECTBA.

OyHKUMM BOABI M MHUHEpalbHBIX BemecTB B KkieTke. llonnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU



CTPYKTYpbl O€JIKOBOW MOJEKyNbl (MEepBUYHAsA, BTOPUYHAS,, TPETUYHAS H
YeTBEpTUYHAsA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorunueckue
(yHKIUU OEJIKOB.

®depmeHTHl — Ouosiorudeckue Katanusatopel. CtpoeHue (depMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuuuuHocts. KodepmenTsl. BuraMuHsbl.
Otnuuust pepMEHTOB OT HEOPTaHUUYECKUX KaTalIn3aTOPOB.

YrneBoawl: MoHOcaxapuabl  (TJOK03a, pubo3a U JAe30Kcupudo3a),
nucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl (Kpaxmay, TJIUKOIEH,
HeJuTo03a). buonorudeckue GyHKUMN YTIE€BOAOB.

Jlununael:  Tpurnunepuasl, Gochonunuasl, crepouabl. [ uapoduIbHO-
ruapodoOHble  cBoicTBa. buonorundeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIUMKU0B KaK UICTOYHUKOB HEPIHH.

HyknennoBele kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
HyKJIeruHOBbIX KUcHoT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIUH.

Hurtonorusa — Hayka o kietke. KiietouHast Teopusi — mpuMep B3aUMOAECHCTBHUS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUS KICTKH.

Krnerka xak 1enoctHass >kuBass cuctema. OOmMe NpU3HAKUA KIETOK:
3aMKHyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas | MpokapuoTudeckas. (OcobeHHOCTH
CTpOeHHUsl MpoKapuoTHyeckoil kieTku. Kierounas crenka Oakrepui. CtpoeHwue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYMS PACTUTENBHOM, MXUBOTHOW U
IpUOHON KIICTKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTEHKA, MITUKOKAINKC, UX
dbyakauu. [Tnazmarudeckas memOpana, e€ cBoricTBa U pyHkiuu. [luTomnasma u eé
opranousibl. OgHomemOpannbie opranouasl kietkw: OIIC, ammapat [Nombmxw,
JIU30COMBI. [lonyaBTOHOMHBIE OpraHOMABI KIETKW: MUTOXOHIPHUH, IUIACTHUJIBI.
[Ipoucxoxknenne MUTOXOHApUNM W Tutactua. Bunbl mmactun. HememOpanHubIe
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJN, PECHUYKH,
KryTUKU. OYHKIIMK OPraHOMI0B KJIETKU. BKirroueHus.

SAnpo — perynsaTopHbIil HeHTp KiaeTku. CTpoeHue sapa: saepHas 000J0uKa,
KapuoIuiasmMa, XpOMaTHH, JIPbIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. llnelnen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@pauknun, K. M. bap.

Huarpammbel:  «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XMuMUYECKUX 2JIEMEHTOB B )KUBOU ITPUPOJIEY.



Tabmuibsl u cxembl: «llepuoamyeckas Tabauiia XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKyYIbl BOJb», «brnocunTes 6enkay, «CTpoeHne MOJIEKYJIbl OesIKay,
«Ctpoenue dpepmenta», «Hyknennosbie kucnotel. JJHK», «CTpoeHre MOIEKyIbI
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHE pacTUTENBHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOM KIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, OOOpYyJOBaHUE IJisi MPOBEICHUS
HAOIOJICHUM, W3MEPEHUN, HKCIEPUMEHTOB, MHKPOINpPENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnass pabora No 1. «/3ydyeHue KaTaIUTHUYECKONW aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTalasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHUH,
KUBOTHBIX M OaKTEepUi IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpEnaparax U UX
OTHCAHUEY.

Tema 4. ) KusHenesiTeJIbHOCTh KJIETKM.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMMWIISIIUSL (SHEPreTUYecKuii OOMEH) — JBE CTOPOHBI E€JIMHOrO IIpolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrMM B MOHUMaHUU
MeTaboIu3Ma.

Tuner oOMeHa BelecTB: aBTOTPOHBIN U reTeporpodHbiid. Ponb pepmenTOB
B 0OMEHE BEIIECTB U NMPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A IS KU3HU
Ha 3emuie. BriusiHue ycnoBuit cpeibl Ha (POTOCUHTE3 M CTIOCOOBI MOBBIIICHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEeMOCHHTE3upyoIue O0akTepun. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMEH B KJeTKe. PacuieryieHne BEnIecTB, BBIICICHUE U
AKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl HJHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOAHOE OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYeCKOro 0OMeHa.

Peakumu wmatpuuHoro cuHTe3a. ['eHermdeckas wuHdopmanus u JIHK.
Peanuzanms reHeTmdeckoil mHMOpManu B KiIeTKe. [ '€HETMYECKWH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortanbl TpaHcusuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OnocuHTe3e Oenka.



Heknerounsie ¢popMbl xu3HU — BUpychl. ctopust oTkpeiTust Bupycos (. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3snu pacTteHuil, XKUBOTHBIX U YEJIOBEKAa, BHI3bIBAEMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — BozOyaurens CIIN/a.
OOGOpaTtHast ~ TpaHCKpUIIUs, peBepTaza u  uHTerpasa. lIpodumaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIM.

JdeMoHcTpanum:

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

Tabmumpl 1 cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«JHepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Ctpoenue J[HK»,
«Ctpoenue u PyHKIIMOHUPOBaHKE TeHay, «CuHTe3 Oenkay, «I eHeTuuecKu Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Permnukauus JHK».

O6opynoBanue: moaenu-antukanuu «Yapoenne JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KiIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM WK KiIeTku. MHTepdaza u MuUTOS3.
[Ipoueccrl, mpoTtekatomue B uHTepdaze. Peruukarus — peakuus MaTPUUHOTO
cunre3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHUOTHIL.
JIMTTOn AHBIN U TalUIOUIHBIN XpPOMOCOMHBIE HaOOPBL. XpOMaTHUJIbI.
[[uTosornueckue OCHOBBI Pa3MHOXEHUS W  HUHAUMBUAYAJIBHOI'O  Pa3BUTHSA
OpPraHu3MOB.

Henenue kietkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHUOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3sMHOKEHHUS OPTaHU3MOB: OecIoyioe U MmoyioBoe. Buasr Oecnonoro
Pa3sMHOXEHMS: [ICJICHUE HAJABOE, IIOYKOBAaHHWE OJHO- M MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHMPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE I CEIEKIUU.

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

Meiio3. Cranuun meiosza. IIpoueccsl, Mpoucxoisiue Ha CTaAusX Meno3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicin u
3Ha4YECHUE MEH03a.

'ameTtorenes — mporecc 00pa3oBaHUS TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbIe Kene3bl: CEMEHHUKH W SUIHUKU. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIETOK — raMmer (cnepmaTo30ui, SUIIEKJIETKa) — CIEPMATOr€He3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHHUS SUIEKIECTOK W crepMaTo30ua0B. OIUI0J0TBOpPEHUE.
[TapTtenorenes.



NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). DTanbsl 3MOPUOHAIBHOIO PAa3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npoOJneHue, racTpyisuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO Pa3BUTHS: TpsIMOE, HempsMoe (JIuYuHOuYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumplt u cxembl: «@DOpMbI Pa3MHOXKEHHUS OPraHU3MOBY», «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus IHK», «Mwuto3y,
«Meio3z», «lIpsmoe u HenpsAmMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOMMUTAIINX U
yesioBeka», «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHnue: MHKPOCKOTI, MUKpPOIpENapaThl «CnepmaTo30uasl
MJICKOTTUTAIOIIETO», «SieKneTka MiekonuTaromero», «Kapuokuues B KieTKax
KOpelIKka JyKa», MarHuTHas MOJENb-alluiuKanus «JlelneHue KIeTKu», MOJENb
JIHK, monenb meTadasHOM XPOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast pabora Ne 3. «HaGmromenume mMuTO3a B KJIETKaX KOHYHUKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast pabota Ne 4. «W3yueHue CTpOEHHUs TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Tema 6. Hacsie1cTBeHHOCTH M U3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mictopust pa3BUTHS TeHETUKU. Posib uTonoruu
¥ SMOpHOJIOTMH B CTAaHOBJICHWW TEHETHKU. BKIan pOCCHUUCKHX W 3apyOeiKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. MeToabpl TEHETUKH (TUOPHUIOIOTHYECKUH,
IUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaenem.
MoHoruOpuiHOE CKpelMBaHWE. 3aKOH €IMHO-00pa3us THOPUAOB MEPBOTO
nokosnieHusi. IlpaBuno poMHHMpOBaHUA. 3aKOH pacHICIUICHUS TMPU3HAKOB.
I'mnioresa yucrotel ramet. 11o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenMBaHWe. 3aKOH  HE3aBUCHMOTO  HACJIECIOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  AUTHOPUIAHOTO  CKPEIIUBAHUS.
AHanuzupyroniee ckpemnBanue. Mcnonb30BaHNe aHAM3UPYIOLIETO CKPEIIMBAHUS
JUIs1 OTIpEIeSICHHs] TeHOTHUIIa 0COOU.



CuemnieHHoe  HacinepoBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEIOBAaHUIO T€HOB. HapylieHne CuersieHus TeHOB B PE3YJIbTAaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetrnka mosa. XpoMOCOMHOE OIpENENICHUE Moja. AyTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['oMorameTrHole W TeTeporaMeTHblE OpraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

HN3menunBoCcTh. BUIbl N3MEHUMBOCTH: HEHACIICICTBEHHAA M HACICACTBCHHAS.
Ponb  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAUGUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHsbIi psij ¥ BapuallmoHHas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbIC NMPU3HAKU U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTh. Meio3 U TMOJOBOM Mpolecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTH. MyTallMOHHAasi U3MEHYUBOCTh. Kiaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, FTeHOMHbIe. YacToTa U mpuyuHbl MyTanuii. MyTtareHHsie (hakToOphl.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnas Haci€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKA: NreHeaJlOTHUECKUH, OJIM3HEIOBBIH, [IUTOT€HETUYECKNH, OMOXUMUYECKHU,
MOJIEKYJIIPHO-TE€HE THYECKUH. CoBpeMeHHOE ompeesIeHuE reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[11P-ananmm3a. HaciencTBeHHble 3a0o0jcBaHUS 4YEJIOBEKAa: TEHHBIC OOJIC3HH,
00JIe3HU C HACIEJICTBCHHOM MPEeApacIoIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUTIBI
3I0POBOTO 00pa3a JKM3HU, TUATHOCTUKH, TPOGUIAKTUKH U JICUCHUS TCHETHIECKUX
Oomne3Hell. MenuKo-rTeHETHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUU TeHETHICCKUX 3a00JI€BaHUI YeIIOBEKA.

JdemoncTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

Tabauiel M CXEMBI: «MoHoruOpuHOE  CKpellMBAaHUE U  €ro
IIUTOTEHETUYECKasi OCHOBa», «3aKOH pACHICIVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpmaHOoe  CKpelIuBaHUE,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAaHUAY, «Meiio3»,
«B3anMoIeCcTBUE aNJIENBHBIX TE€HOBY», «l'eHeTnueckue KapThl PACTECHUH,
JKUBOTHBIX W 4YeJoBeka», «['eHeTmka mojay, «3aKOHOMEPHOCTH HACJEIOBaHMS,
CLHEIUICHHOTO C TmoJioM», «KapuoTumbel 4YenoBeKa U KUBOTHBIX», «Buabl



U3MEHYMUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHASE U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anmIMKauud «MOHOTHOPUAHOE CKpEIIMBAaHUEY,
«Henonnoe npomuHupoBanue», «Jdurubpunnoe ckpemmBaHuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «pozoduna» (Hopma, MyTaluu
(bopMBI KPBLTILEB M OKPACKH TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3yinbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTax.

Jlaboparopnas pabora Ne 6. «3yueHue MoauUKaIIMOHHONW W3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO psAJia U BApUALMOHHON KPUBOW.

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuil y Jpo30(Hiibl Ha TOTOBBIX
MUKpOIIpENapaTaxy.

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

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpOLECC. 3apOXKIACHUE CEJIEKUUMU U JOMECTUKALUA.
Yuenne H. WM. BaBuioBa 0 MeHTpaxX TMPOUCXOKACHUS W MHOT00Opas3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOMCXOXKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/BI CENEeKIMU. MaccoBbId U UHIUBHUIYATbHBIA OTOOPHI B
CEJEKIMN pACTEHUHM W KUBOTHBIX. OLEHKa 3KcTepbepa. BIM3KOpoJICTBEHHOE
ckpemBanue — WHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIHMHHM.
I'etepo3uc, wiu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIAMHT.
Otnanéunas tulOpuamzanus u e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 H
NOJIyYEHUE TOJUILIOUAOB. JIOCTHMXKEHUS CENeKIUU PpACTeHHI, >XKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak OTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tarlbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHbix opranu3moB. KierouHas
uHxeHepus. KiletouHnsle KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTCHUMU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Dkonoruyeckue U ITtudyeckue  npobnembl. I'MO  —  reHeTuuecku
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmauibl U cxeMbl: KapTa «LleHTphl MPOUCXOXKACHUS U MHOT000paszus
KYJIBTYPHBIX pacTeHui», «llopoasl JoMamHuX >KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactrenuity, «Otaanénnas rudpuanzanus», «Padorsl akagemuka M. ®@. NBanoBay,



«Ilomumnonaus», «OOBEKTb OHOTEXHOJOTHM», «KileTouHble KyJIbTypbl H
KJIOHUpOBaHHe», «KOHCTpyupoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSDKH IUI010B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuid, repOapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTHXKEHHUS CEJEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYacCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOpaTOPHUIO
arpOyHHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASI OHOJIOTHSI.

[IpeanochlyiKu BO3HUKHOBEHHS DBOJIOIMOHHOM TEOPUHU. OBOJIIOIMOHHAS
Teopuss U e€ MecTo B Ouosiornu. BrnusiHUE HBONIOINMOHHONW TEOPUH HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBujerenscTBa HBOJONUHU. [lasieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJlGOHTOJIOTHYECKOM JIETONUCH, TIEPEeXOaHble (HOPMEI.
buoreorpadguyeckue: cxoacTBO U paznuuue payH u Giop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3liuuvs 3MOPHUOHOB pPa3HBIX BHJIOB
NO03BOHOYHBIX. (CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTHUYHBIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MYyTEeH y BCEX
OpraHU3MOB.

OpomonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
JapBUHU3MA. JIBWDKyIIME CHJIBI DBOJIONUM BUIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAenEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boionuu (CTI) u €€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomtonus. [Tonynsiiusa kak e1MHUIA BUIA U 3BOJIIOLIUH.

JBuxymme cuibl (hakTOpbl) PBONIONUU BUIOB B MpHUpoAe. MyTarmoHHBIHN
nporecc W KOMOWHATHUBHAS W3MEHUYMBOCTH. [lOMynsimMOHHBIE BOJHBI M Jpeid
reHoB. M3onsiuust U Murpanusi.

EctectBenHbii 0oTOOp — HampaBiusomuii  Qakrtop dBomrOruu. DopMeI
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCIIOCOOJIEHUH y Oprann3MoB. ApoMop(do3bl U UIHO-aJaNTallKU.

Bun wu BumooOpazoBanue. Kputepuu Buma. OcHOBHBIE  (HOPMBI
BU1000pa3oBaHus: reorpauyeckoe, SKOJIOrH4ecKoe.



MakposBomonus. DopMbl  3BOJIOLMM:  (puiieTHYECKas, JHUBEpreHTHas,
KOHBEpreHTHasi, napajuienbHad. HeoOpaTuMocTh 3BOTIOIUN.

[IpoucxoxaeHne OT HECHEUHAIN3UPOBAHHBIX NMpenkoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAs pagnanys.

JdeMoHcTpanum:

Iloptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, 2. I'ekkensb, ®. Mromiep, A. H. Ceepuos.

Tabnuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apobliin

NO3BOHOUHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbOBI  3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KMBOTHbIX»,  «llomymsmuu»,  «MyTanonHas

U3MEHUYUBOCTHY», «Apomopdo3bl», «amoamantanum», «OO0mas aereHeparus»,
«/IBmxkymue cwibl sBodOIUNY, «Kapra-cxema MapiipyTta mnyTemectBus Y.
JHapBuHa», «bopbba 3a cymectBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op TUIONIOB U CEeMsH, KOJUIeKIUsS «[IpuMephl 3alUTHBIX TMPUCITIOCOOICHUN Y
KUBOTHBIX», MoJeNb «OCHOBHbIE HANpPABJICHHS SBOIIOLUNY», 00bEMHAS MOJENb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, Kouiekius «DopMbl COXPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™onaenp ammmkauus «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYHIKAY», MUKporpenapaT «Jpozoduna» (Hopma, mytanuu (HOpMbl KPBUIBEB U
OKpAaCKH TeJa).

JlaGopaTopHble M NpaKTH4YeCKUE PA0OTHI:

Jlabopatopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(]OIOTUYECKOMY
KPUTEPHUION.

JlaGoparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMmJie.

JloHay4dHblE MPEICTABICHUS O 3apOXKIACHUU >XKU3HH. HayuyHble TUIIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
3BOMIONMS. AOHMOTE€HHBIA CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIbHOE MOATBEPKACHUE XUMHUUECKOU 3Bomou. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HUX HBOIIOLMS.
DopMHUPOBAHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.



Paseutre xnu3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxen. Apxelickas u
nporepo3oiickas Hpbl. llameosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o30KcKas 3pa v €€ NEPUObL: TPUACOBBIM, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ TMepuoibl: MAJICOTCHOBBIN, HEOTCHOBBIN,
AHTPOIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U Te0JOTMYECKUX MpoueccoB. OCHOBHBIE HTAllbl
ABOJIIOIMM PACTUTEIBHOTO M XHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
KUBOTHBIX. [TosiBIeHME, pacCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKOro MHpAa KakK oOTpaxkeHue »3Bomonuu. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKA. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHui o
MPOUCXOXKJAEHUHU 4YelaoBeKa. Meroapl u3ydeHus aHTpomnoreHeza. (CxoicTBa u
pa3nuyus YeI0BeKa U )KMBOTHBIX. CUCTEMATUYECKOE TTOJI0KEHUE YeJIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpoOIOreHesa. HacnencrBennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 KHU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenbli, YenoBek npsaMoxondmui, YenoBeKk HeaHAEpPTalbCKuM, YeloBek
pazymHbIi. Haxonku HCKOMaeMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JACTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 >KU3HU, OPY U

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOMIHAS
(eBpasmiickas),  Herpo-aBCTpajJiouaHass  (dPKBaTOpualbHasi),  MOHTOJIOUJHAS
(a3maTcko-amMepuKaHcKas).  UepTbl  MPHUCHOCOOJICHHOCTH  MpEACTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EJMHCTBO 4enoBEYECKHX pac.
Kpurtnka pacuzma.

JdemoncTpanum:

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

Tabmuiel U cxembl: «Bo3HukHoBenne ConHeYHOM cucTeMbl», «Pa3Butune
opraHuyeckoro Mupa», «PactutenpHas kietka», <« KuBOTHas  KieTKay,
«IIpokapuotnueckas kietka», «CoBpeMeHHas CHUCTeMa OPraHHUYeCKOro MHupay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA W YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJCOHTOJOTMYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHenmme moam», «lpeBHue mromu», «llepBbie
COBpPEMEHHBIE JTIIOAN», «HenoBeuecKne paco».

OG6opynoBaHue: myisikn - «IIpoucxokieHue — 4YeloBEKay (OrocThI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEepTallblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300paXKeHUs KaMEHHBIX OpYyJIUil MEepBOOBITHOIO YeloBeKa (KaMHU-YOMIEPHI,



pyOuna, ckpebna), TreoxpoHOJOrhyYeckas Ta0numa, Kouiekius «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUL.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

[Ipaktuueckas pabora Ne 1. «M3ydyeHre uMCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJICKIUSIX).

OKckypeus «IBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHBIN WK KpaeBeIueCcKuil My3eil).

Tema 3. Oprann3mMsbl 4 OKpY:Kawiuas cpeaa.

DKOJIOrUS KaK HayKa. 3aJa4¥ U pa3/eibl SKOJIOTMU. METOIbI 3KOJIOTMYECKUX
UCCIEN0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUSI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YILHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotnyeckue, OMOTMYECKHME M AaHTPOIMOTeHHble. JlefcTBHE 3KOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBbI.

AbGuotnueckue (GakTopbl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckrue puTMsl.

buotnueckue (baxTopHI. Bungnr OMOTHYECKUX B3aUMOJICICTBHU
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmel. [lapasutusm, koomnepanus,
MYTyajau3M, KOMMEHCaJu3M (KBapTUPAHCTBO, HaxXJIeOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOICHCTBUN Uil CYIECTBOBAHUS
OpraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTelu
HNOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, HPHUPOCT,
murpanus. J{nHaMuka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsaius.

JdemoncTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuter 1 cxembl: kapra «lIpupomnsie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranu3mMoBy», «®oronepuoauam», «llonmynsanun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU TOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHUNA U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KoJjeyca.

[TpakTuueckast padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLUI Pa3HBIX BUJIOB
PaCTEHHIN.

Tema 4. Coo01iecTBa U IKOJIOTHYECKHE CUCTEMBI.



CooOmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUA0Bas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuimieBas). Buabl-momuHantel. CBsi3u B
OHOLIEHO3E.

Dkoyioruyeckne cucteMbl (dkocucTembl). l[loHsiTue 00 »dKocucTeMe U
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHThl 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peylueHThl. KpyroBopoT BEIIECTB U OTOK SHEPTHUHU B IKOCHUCTEME.
Tpoduueckue (mumIEeBbIE) YPOBHU HJKOCUCTEMBI. [luieBble 1Emu U CeTH.
OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, MNPOAYKLIHS. IDKOJIOTHMYECKHE
OUPAMUIBL:  TPOAYKIMHU, YHMCIEHHOCTH, Ouomaccel. CBoOMCTBAa 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJsiius, pazsurue. CyKieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOTeHHbIE  3KOCHCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycTouuBocTH sKocucteM. CoxpaHeHHe
OMOJOrMYECKOT0 pazHooOpas3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocheprl. XKuBoe BemectBo u ero ¢yakuun. OcobeHHOCcTH OHOchepsl Kak
rI00aIbHOM 3KocHucTeMbl. JluHaMuU4yeckoe paBHOBecHe M OOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOreoXMMHUYECKUE ITUKIIBI 3JIEMEHTOB (yriepoa,
a3zoTa). 30HabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuyecTBO B Ouochepe 3emun. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
I'moGanpHbIC IKOTOTHYECKUE TTPOOIEMBI.

CocyliecTBOBaHuE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHue
O6unopazHooOpasusi Kak OCHOBa ycToiunBoctu 6mocdepsl. OCHOBa parmoOHAIBHOTO
yOpaBi€HUs MPUPOAHBIMU pPecypcaMHM M UX HCHOJb30BaHHe. JlocTHKeHHs
OMONIOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

[Toptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter 1 cxemsl: «[lumessie nenu», «buoreHo3: cocTaB U CTPYKTypay,
«IIpupongubie cooOmiectBay, «llenmu nutaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa n genoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIecay», « IKOCUCTEMA
XBOWHOrO  Jecay, «buonmeno3 Bogoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JCWUCTBHUS HA nOpupody», «BaxHeWmme HMCTOYHUKHU
3arpsA3HEHUs] BO3/yXa M TPYHTOBBIX BoA», «IlouBa — BaxkHelIlas cOCTaBIstONIas
ouochepnr», «DakTopsl Aerpagauuu mouBy», «IlapHukoBeiil 3pdekT», «DakToOpsl
paauMoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocdeps,



«Pacnpoctpanenne xu3Hu B Ouochepe», «O30HOBBI HKpaH Ouocheps,
«Kpyrosoport yriepona B Ouocgepe», «KpyroBopoT azoTa B IpUpOIE».

O6opynoBanue: Mojenb-anmukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PactutenbHbie coobiiecTBa», Kojuiekuuu «buouenos», « Bpeaurenu BaxkHeHmmx
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapum U KOJUJIEKIMH pAcTeHUH W
KUBOTHBIX, NPUHAJIEKANE K PAa3HbIM DKOJOTMYECKHMM IpymnnaM OJHOIO BHUA,
Kpacnas xnura Poccuiickoit ®epepaunu, H300paxeHUs OXpaHSEMbIX BHUIOB
paCTEHHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 110
BNUOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornmacuo ®I'OC COO, ycraHaBnMBalOTCS TpeOOBaHUS K pe3yJibTaTaMm
OCBOEHHMSI  OOydaloLMMHUCS IpOrpaMM  CpeJHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX Pe3yJbTaTOB OCBOCHUS IpeaMera «buosorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYAIOIIMMUCS POCCHUUCKOM
rpakJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH
U CaMOOMPENCIICHUIO, HaJIM4Yhe MOTHBAlMM K OOy4YeHHWI0  OHOJOTHH,
I[eJICHAIIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCKJICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYCCKUX TPATULMUA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaOIIMXCSI PYKOBOJICTBOBATHCS B CBOCH
JEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMH, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OKOJOTHYECKOTO IIPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH ILIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3YyJbTAaThl OCBOCHUS MpeaMeTa «buonorus» JOCTUTAOTCS B
€IMHCTBE Y4YEOHONW W BOCHUTATEIIBHOW JEATCJIBHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, NMPUHATBIMU B OOIIECTBE IMpaBUJIaMH W HOPMaMH
MOBEJICHUSA W CHOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHHWS, CaMOBOCIIUTAHUSA U
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TMO3UIHUM JIMYHOCTH, IATPHUOTHU3MA,
YBOKEHHSI K 3aKOHY W MPABOMOPSJIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJCHUIO,
B3aMMHOTO YBa)XXEHHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACICIUI0 U
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.



JInuHOCTHBIE pe3yNbTaThl OCBOCHUSA YyueOHOro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONbITa U OMNbITA JECITEILHOCTH B MPOLIECCE Peaau3allid OCHOBHBIX HAIPaBJICHUMN
BOCIIUTATEIbHOU IESATENHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA M TIPaBOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JESITEIBHOCTH MPU CO3JAHUU
y4eOHBIX TPOCKTOB, PEIICHUU y4YEOHBIX U IMO3HABATEIBHBIX 3a71a4, BBITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpEEeNsATh COOCTBEHHYIO TIO3WIIUIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBACHSTH €€;

YMEHHE YYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH C pa3HBIMU YOXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBHIIOJIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX W HCCIEIOBATEIbCKUX 3a/lad, YBaXKUTEIHHOTO
OTHONIICHUS] K MHEHHUIO OMNMOHEHTOB TMpU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMUPOBAaHHOCTH POCCUHCKOM TrPa)KTaHCKOMN WJICHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHHSI K CBOEMY HapoJay, YyBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunoii, ropmoctu 3a cBOWM Kpai, cBOWO PoauwHy, CBOM S3BIK W KYJIBTYpPY,
IIPOIIIOE W HACTOSIIEE MHOTOHAMOHAIILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLICHUE K IPUPOAHOMY HACIIEIUIO U IMAMSTHUKAM IPUPOJBIL,
JNOCTHKEHUSIM Poccnun B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBIICHHE U
pa3BuTHEe OWONOTMM, TOHMMAaHUWS 3HAYEHHS OWOJIOTMH B TIO3HAHUHM 3aKOHOB
IPHUPOJIBI, B KU3HU YEJIOBEKA 1 COBPEMEHHOTO 00IIEeCTBa;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXEHHUIO MU 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;



c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAlIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTEISIM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguLuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKIIOYAsi ICTETUKY ObITa, HAYYHOTO W
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHNE 3MOIMOHATIBHOTO BO3EHUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPAXKEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JTMYHOCTHY;

5) ¢pusnuyeckoro BOCNUTAHUSA, POPMHUPOBAHUS KYJIbTYPbI 30POBbSI W
IMOLMOHAIBHOTO 0JIATONOJTYYHS:

NMOHMMAHWE U peanu3alus 370pOBOro H 0Oe30MacHoro ooOpasza KHU3HU
(3mopoBoe  muUTaHWEe, COOJIIOJCHUE THUTHCHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 37I0POBBIO;

MOHMMAaHWE I1IEHHOCTH TPAaBUJ HMHIAUBUIYAJIbHOTO M  KOJUJIEKTHBHOTO
0€3011acHOT0 MOBEACHUS B CUTYAIIMIX, YIPOXKAIOIIUX 370POBBIO U KU3HU JTOJIEH;

OCO3HAHHUE TOCIEACTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUCK (YIMOTpeOIcHUs
aJIKOT'0JIsl, HAPKOTUKOB, KYpEHUsI );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTBH K TPYly, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYAOJIIO0HE;

FOTOBHOCTh K AKTUBHOW JACATEIBHOCTH TEXHOJOTMYECKOW W COLUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JIESITEILHOCTD;

UHTEpEC K paznuyHbiM cepam mpodecCHOHATBHON NESITeIbHOCTH, YMEHHE
COBepIaTh OCO3HAHHBIM BBHIOOp Oyaymel mnpodeccud ©  Pealn30BHIBATH
COOCTBEHHBIE )KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71IecCO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
YKW3HU HA 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHUS;



MOBBIIIICHHE YPOBHS HSKOJOTHYECKOH KyIbTYphl: NPHOOPETEHHE OIbITa
IUTAHUPOBAHHUA TIOCTYIKOB M OIGHKHM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHHUE TI00AIBHOTO XapaKTepa JKOJOTHYECKUX MpoOJieM W IMyTel ux
peleHus;

CIIOCOOHOCTh MCHOJIB30BaTh MpUOOpETaeMble MNpPU U3YYEHUH OUOJOTUH
3HaHMSI M YMEHHS TIPH PEIICHWH TMpOoOJIeM, CBSI3aHHBIX C PalMOHATBHBIM
IPUPOJIONIONIL30BaHUEM  (COOIIOJIGHUE  TpaBUJl  TMOBEACHUA B MOPUPOJIE,
HaNpaBJICHHBIX Ha COXpPAHCHHWE pPAaBHOBECHS B OKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OroChephl);

aKTUBHOE HEMPUATHE JCHCTBHIA, TMNPUHOCAIIUX BpEIl  OKpYyXKalomleH
NPUPOTHON Cpe/ie, YMEHHE MPOTHO3MPOBATh HEOIArOMpUATHBIC SKOIOTHYECKHUE
TIOCJIC/ICTBUS MTPEANPUHUMAECMBIX ICUCTBUH U TIPEIOTBPAIIATh UX;

HAJIMYME Pa3BUTOTO IKOJOTUYECKOTO MBIIIJICHUS, YKOJIOTUIECKON KYIbTYPHI,
OTIbITA TS TeIbHOCTH IKOJIOTHYECKOM HaTpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaThCS MMH B TIO3HABATEIHHOW, KOMMYHUKATHBHON W COIMAIIBHOMN
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKON JMEATEIBHOCTH YKOJIOTHIECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOW MPAKTUKHU, OCHOBAHHOI'O Ha JHAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIBTYphl KaK CpeEICTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHUMaHue crenudukd OWOJOTHMM KaK HayKh, OCO3HaHMs €€ poJd B
(GbopMHUPOBAaHUU PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpeICTaBleHUsT 00 OKPY)KAIOIIEeM MHpE KaK O €IMHCTBE MPHUPOIbI, YETOBEKa H
o0miecTBa, B IMO3HAHUM MIPHUPOJIHBIX 3aKOHOMEPHOCTEH W pelleHuu npoliaem
COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU I COBPEMEHHOW ITMBUIIU3AIINM:
oOecrieueHusT HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  MHPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJa U3 TIIO0ATBHBIX IKOJOTHUECKHUX MPOoOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAHMOHAIBLHOMY
MCTIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (DPOPMUPOBAHHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJOTUYECKUX 3HAHUN B IEIAX
MOBBIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAJIBHON rpaMOTHOCTU OOydYaromuxcs, GopMHpYyeMOit
IIPU U3YYEHUU OMOJIOTHH;

MMOHUMAaHUE CYIIHOCTU METOJOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM UCIIOJb30BaTh IIOJIy4aeMble€ 3HAHUSA JUIs aHaIW3a MU
OOBSCHEHHUS SIBJICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASAIIMX B HEM U3MEHEHHH,
yMEHHE JenaThb OOOCHOBAaHHBIE 3aKIIOYEHUSI Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOLIUXCS JaHHBIX C LIEbIO MOTYYEHHUs] JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS IS
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHHME LEHHOCTH HAYYHOM MESATEIBHOCTH, TOTOBHOCTbH OCYILIECTBISATH
IPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OMOJOTUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yiIbTaThl OCBOCHUSA y4ueOHOro mnpeameTa «buosorus»
BKJIIOYAIOT: 3HAUYMMBbIEe JJIsi  (OPMUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIpEIMETHBIE) OOIEHAYyUYHbIE TOHSTHS, OTpaKarolne
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHenudUKy METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHUs, SIBIEHUE, MPOIIEeCC,
CUCTeMa, Hay4YHBIN (aKT, NMPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieloBaHre,  HAONIOJeHHWe, W3MEpPeHHe,  OKCICPUMEHT U  JAPYTHX),
YHUBEpCAJIbHbIE y4YeOHbIE JEHCTBUA (TO3HABATENIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISATUBHBIC), o0ecrieunBaIoIINe dbopmupoBaHue G yHKIIMOHATBHO M
IPaMOTHOCTH ¥ COLMAIBHOH KOMIICTCHIIMH OOYYaromMXcsi, CIHOCOOHOCTh
oOydarommxcs WCIIOJIH30BAaTh OCBOCHHBIE MEXIUCITUTUIMHAPHEIE,

MHPOBO33PCHYECCKHE 3HAHHWS M  yHHBEpCalbHble ydeOHBIE JEHCTBUS B
IIO3HABATEJIbHOM U COLIMATIbHOM MPAKTHUKE.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS IIPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHUs TOHKHBI OTPAXKaTh:

Osaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJbLHBIMH
NefCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIOJIb30BAaTh MPHU OCBOCHUU 3HAHWUM NPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, CMHTE3a, CpaBHEHMS, KiIacCUu(pUKaLMKH, 0000IIEHHUS ), PACKPBIBATh CMBICI



OMOJOrMYECKUX MOHATUN (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMHU TTOHSTHUSIMH );

ONnpeneNsaTh LeIu JeATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH HX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTH C TIOCTABJIEHHBIMU LESIMU;

UCII0JIb30BaTh OMOJIOTrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUU
YKUBOW IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXACHHUS (MHIYKTUBHBIE, JAEAYKTUBHBIE, 10
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTHM U NPOTHUBOPEYMS] B PacCMATPUBAEMbIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJbI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MOJIEIbHbIE cpeactBa A npe/iCTaBlICHUS
CYILIECTBEHHBIX CBSI3€d M OTHOIICHUH B M3y4YaeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKK€  MPOTHUBOPEYUH  Pa3HOTO  POJA,  BBISBICHHBIX B Pa3IUYHBIX
UH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH pPEIIEHUS MPoOJieMbl ¢ yU4ETOM aHajdu3a MMEIOLIUXCS
MaTepHUAJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH JESITEIIbHOCTH;

KOOPJIUHUPOBATh M  BBIMNOJHATH pabOTy B  YCIOBHUSX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIa/IETh HABbIKAMU Y4EOHO-UCCIIEA0BATENbCKON U TPOEKTHOM JIeATeNbHOCTH,
HaBBIKAMH  paspenieHus MpoOsieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY MOUCKY METO/IOB PEIICHUS TPAKTUYECKUX 33724, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh PA3JIMYHbIE BHUABI JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHUS, €ro HUHTEpIpeTaluy, NpeoOpa3oBaHUI0O M TMPUMEHEHHIO B Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE€ IPU CO3AaHUM YU€OHBIX U COL[MAIbHBIX IPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUAMHU U METOAAMU;

cTaBuUTh # (GOPMYIUPOBaTh COOCTBEHHBIC 3aJaydl B 00pa3oBaTEIbHOMN
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

BBISIBJIAT MPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIlICHUs, HAXOAUTh apryMEHThl JJIS JI0KAa3aTeIbCTBA
CBOMX YTBEPKJICHUI, 3a/1aBaTh NapaMeTPhl U KPUTEPHUU PEILICHHUS;

aHAJM3UPOBATH IMOJYYECHHbIE B XOJE€ pEIICHUS 3aJaud Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIH OIIbIT;



OCYILECTBIIATH II€NIEHANIPABICHHBIA MMOUCK TEpPEHOCa CPEICTB U CIOCOOOB
NnercTBUs B MPOGECCUOHANIBHYIO CPENY;

YMETh TICPEHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO OO0JIaCTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HJCH, MpEIaraTh OpPUTHHAIBHBIC MOAXOABI U PEIICHHSI,
CTaBUTH IPOOJIEMBI U 33]1a4H, JOITyCKAIOIIHNE aIbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHHUKAX HHPOpMAIHH (TEKCTE Y4eOHOTO
nocoOusl, HAyYHO-TIOMYJSPHOW JHWTEepaType, OHMOJIOTHYECKUX CJIOBApAX W
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTEepHETE), aHAIM3UPOBATH
UH(POPMAIIMIO PAa3IMYHBIX BUAOB U (GOPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTHBOPECUYHBOCTD;

(GbOopMyITHpPOBATh 3aMPOCHl U TMPUMEHSITh Pa3IMYHBIC METOMABI IIPH MOUCKE U
otOope Ouonornueckoit mHGOpMaIUU, HEOOXOIUMON JIsl BBITIOJIHEHUS YUYEOHBIX
3aad;

NPHOOPETaTh ONBIT HMCIOJIb30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYpPy aKTHBHOTO MICIIOIH30BAHUS Pa3IUnIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBHIOMpaTh  ONTHUMAJIBHYIO  (GOpMYy  MpEICTaBICHHUS
Oononormueckoil mHPopMarmu (CXeMbl, rpaduKu, JHarpaMMBbl, TaOIUIIbl, PUCYHKH
" Ipyroe);

UCTIOJIh30BaTh HAYYHBIA S3BIK B KadecTBE CpeICTBa IMpH padore ¢
Ouosiorndyeckort mMHGOpPMALME: TPUMEHATh XUMHYECKHE, (HU3NYECKHE W
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIbI, (opMyJibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCTIOJB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HATJISATHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAINH,
UH(GOPMAIIMOHHON 0€301aCHOCTU JTUYHOCTH.

OBiaeHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHUKAIIUH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WM JTUCKYCCHHU TIO CYIIECTBY OOCYKIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATH CYXJACHHUS OTHOCUTEIHHO BBIMOJTHEHUS TMpeaiaracMoiu
3a/lay, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH MO3WIUN JAPYTHX yYaCTHUKOB
Jaiora Win JUCKYCCHUH);

pacmo3HaBaTh HEBepOaJdbHBIE CpEACTBA OOIIEHWS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;



BIAJIETh PA3JIMUYHBIMHU CIIOCOOAMU OOIIEHUS U B3aMMOJEUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJeH, MPOSBISTh YBAXKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPPEKTHOU popme (opMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh U KCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAWBUIYATBHO U
paboTHI MPHU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUS TPYITIOBBIX ()OPM B3aMMOICHCTBUSI IPU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX ACHCTBUMA C y4ETOM OOIIUX
MHTEPECOB U BOBMOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

NpUHUMATh [€JIM  COBMECTHOM  JIESTEIHLHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHKEHHUIO: COCTaBIAThH IUIaH JCHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHUBAaTh KaueCTBO CBOETO BKJAJa MU KaXJOr0 yYacTHHKA KOMAaHIbl B
oOIIMiA pe3yabTaT 1Mo pa3pad0TaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE TMPOEKTHI, OLIEHWBATh HWJEHU C TO3WIUU HOBH3HBI,
OpUTHHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TOBEJACHUE B PA3IMUYHBIX
CUTYalUsIX, TPOSABIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh HMHULIUATUBHBIM.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA JUIS BBISBICHHUS MpoOJIeM U HX
pEIIeHHs B )KU3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUM IIEJeBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW MPHUPOJE,
CBOEMY 3710POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYUIIECTBIIATH [MO3HABATENIbHYIO JE€ATEIIbHOCTh, BBIABISITH
po0JIeMbl, CTaBUTh B (OPMYIUPOBATH COOCTBEHHBIE 3a/la4ll B 00Pa30BATEIHHOM
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETTLHO ~COCTABJIATh IUTAH PEIICHUS MPOOJIeMBl C  Y4ETOM
UMCIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEAITOYTESHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO NMPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3PYIHULIHMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO NOBBILIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLIECHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENSM;

BJa/J€Th  HAaBbIKAMU  [IO3HABATEJIBHOM  peQeKCMu Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEVCTBUA M MBICIUTEIbHBIX MPOLECCOB, WX PE3YIbTATOB H
OCHOBAaHMM, MCHOJb30BaTh MPUEMBI PEPIIEKCUU I OLUEHKH CUTYyallud, BhIOOpa
BEPHOT'O PELIEHUS;

YMETh OLICHUBAaThb PHUCKHM M CBOEBPEMEHHO INPUHUMATh PELICHHUS 10 HX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTUX:

NPUHUMATH ce0sl, MTOHUMasi CBOU HEJIOCTATKH U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3yabTarhl ocBoeHuss mnporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienduaeckue ajis yaueoHoro npeamera «buoaorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
peoOpa3oBaHUIO0 3HAHUN, BHUIBI JEATEILHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CHUTYyaIUSX, a TaKKE B PEATbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mpeameTHbIe
PE3YNIBTATHI IPEJICTABIICHBI IO TOJIaM 00y4YEeHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUSA ydeOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHWW O MECTE U POJIM OWOJIOTHH B CHCTEME HAYYHOTO
3HAHHSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHWUM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KAapTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHHUSA, O BKIIAJIE€ POCCHICKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHUH, (PYHKIIMOHATHHOU
IPAaMOTHOCTHU Y€JIOBEKA JJIsSl PEIlICHUs] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKpbIBaTh COAEPKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHN:
KW3Hb, KIJIETKA, OpPraHu3M, MeTaboim3M (0OOMEH BEIIECTB W IIpEBpalllCHHE
SHEPruM), TOMEOoCcTa3 (CaMOpEryJisius), YPOBHEBAsI OpraHU3AIMs KUBBIX CUCTEM,



CaMOBOCIPOM3BEICHHE (PENPOAYKIHS), HACIEACTBEHHOCTh, N3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OHOJOTMYECKHE TEOpPUM (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, LIEHTpajbHasi JIOrMa MOJIEKYJsApHOW Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LEHTpax MHOT00o0Opasus u
MPOUCXOXKACHUST KyIbTypHBIX pacTeHudt H. V. BaBunosa), onpenensite rpaHuIlbl
UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIAJEeTh METOAAaMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME MUBBIX CHUCTEM, MPOLECCOB M SBJICHUI, OpraHu3aius U MpPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJYy HCCIEAyeMbIMU BEJIMYUHAMHU, OOBSCHEHUE MOJYYEHHBIX
pPE3yNIbTATOB, MCHOJb30BAaHHBIX HAYYHBIX MOHATHUHA, TEOPUN M 3aKOHOB, YMEHHUE
JIeaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
IpoIecCOB: 0OMEHa BEUIECTB M MPEBpAllleHUs] YHEPTrUu B KieTKe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYeckoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIONOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUIYAJIbHOIO PpAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OHUOJIOTMYECKUX
IPOLIECCOB WM SBJIEHUMN, JJISI MPUHATUS MPAKTHUYECKHUX PEIICHHI B MOBCEIHEBHOM
KU3HU C LEJpl0 oOecreyeHus O€30MacHOCTH CBOErO 3/0POBbS U 3[I0POBbS
OKPYXAIOIIUX JIOACH, COOMI0IEHNsI HOPM TPaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJWMOCTH WCIOIB30BAHMS TOCTHKECHHIM
COBPEMEHHOM ouonoruu U OMOTEXHOJIOTM  JJI1  PalMOHAIBLHOTO
IPUPOIOIOJIH30BAHMUS;

YMEHHE pellaTh JSJEMEHTapHblE TIE€HETHYECKUE 3aJaud Ha MOHO- U
IUTHOPUIHOE CKpPELMBAaHUE, CIEIIEHHOE HaclIeJOBaHUE, COCTABJIATH CXEMBI
MOHOTHOPHJIHOTO CKPEIIMBAaHUs JUIsl MPEJCKa3aHUs HACIEJIO0BaHUS MPHU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJNHATH JA0OpaTOPHBIE W TMPAKTUYECKHUE PalOTHI, COONIOAATH
npaBuia npu pabote ¢ yueOHBIM U TJaOOPaTOPHBIM 000pYyI0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBATb M HWHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COJEP)KaHUs, BKIIOYAIONIYIO0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeICTBA MaccOBOW MH(pOpMAIUH, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MEJIULMHE, OMOTEXHOJIOTUH;



yMEHUE CO37]aBaTh COOCTBEHHBbICE MUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMOIOTrNYECKyt0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHSATUITHBIN anmnapaT OMOJIOTUH.

[IpeameTrHble pe3ynbTaThl OCBOeHUs yueOHoro mpeameta «buonorus» ¢ 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOUW KapTUHBl MUpa U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTHU Ye€JIOBEKa JIJIS PEIICHUsI )KM3HCHHBIX 33/]1a4;

YMEHUE PACKphIBATh COAEPKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHN:
BU/I, TIOMYJISAIMS, TEHOPOH, PBOIIONHUS, ABMKYIINE CUIBI ((haKTOpPHI) SBOJIOIUH,
NPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHUI000pa3oBaHUE, HKOJOTHYECKUE (PAKTOpHI,
DKOCHUCTEMa, TPOJYIEHThI, KOHCYMEHTBI, PEAYLEHTH, I1IENH  IHUTAHUS,
9KOJIOTUYECKasl MUpaMujia, OUOreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTMYECKUE TEOpUuu (dBOJOIMOHHAsS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUsS DBOJIIOIMU), 3aKOHBI W 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. bapa, depenoBaHus TIaBHBIX HalpaBJICHUW H
nyteit sBomonuu A. H. CesepiioBa, yuenust o 6uochepe B. M. Bepnanckoro),
ONPENEIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CHCTEMAaM;

yMEHHE BIaJeTh METOAaMU HayYHOI'O TTO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMMCAHUE KUBBIX CHUCTEM, IIPOLIECCOB M SIBIICHWUI, OpraHW3alMs U IMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BEJIMYMHAMHU, OOBSCHEHHE MOJYYCHHBIX
pE3yIbTAaTOB, UCIOJb30BAHHBIX HAaYYHBIX MOHSATHUN, TEOPUI U 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIETATh CYLIECTBEHHBbIE MPHU3HAKK CTPOCHUS OMOJIOTMYECKHX
O0OBEKTOB: BHUJOB, TMOMYJSALHA, TNPOAYIECHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreoneHO30B M JKOCHUCTEM, OCOOCHHOCTH IPOLECCOB: HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, IMPHUCIOCOOICHHOCTH
OpraHU3MOB, JEUCTBHUSI HKOJOTHYECKUX (DAKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB M TMOTOKA JHEPrUM B DKOCUCTEMAaX, AHTPONOTCHHBIX H3MEHEHUU B
AKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOPOTa BEHIECTB M OHMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yYMEHHE TPUMEHSTH MOJTYYEHHBIC 3HAHUSA IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB W SIBIICHUM, JJISI IPUHATHS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HU C LEeJbl0 obOecrieueHus: O€30MacHOCTH CBOEro 370pOBbSi U 3J0POBbs
OKPY’KaIOUIUX JI0JIeH, COOIOJICHHSI HOPM I'PaMOTHOTO MOBEACHUS B OKPYKAIOIIEH



OPUPOTHON Cpele, MOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BAHUS JOCTHKCHUIH
COBpEMEHHOW OMOJIOTHH JIJIsl palliOHATBFHOTO MPUPOAOIIOIb30BAHHS,

YMEHHE peniaTh dJIEMEHTapHbIe OMOJOTHYECKUE 3aJa4H, COCTABIATh CXEMBI
nepeHoca BeleCTB U SHEPTUU B SKOCUCTEMaX (IIEMU MUTAHUS );

YMEHHE BBIMOJNHATH JA0OpPATOPHbIE MW MPAKTHYECKUE padOThI, COONIOAATH
npaBuia npu pabote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHWs, BKIIOUAIONIYIO TICEBJOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(pOPMAIH, HAYUIHO-TIOMYJISIPHBIC
MaTepuanbl),  paccMaTpuWBaTh  TJIOOAIBHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH TI0 OTHOIICHUIO K HUM COOCTBEHHYIO TO3HIINIO;

yMEHHE CO037aBaTh COOCTBEHHBIC IHUCHhMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMoornYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCTIOJIh30BaTh MOHSATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
. bu6mmoreka [IOK
3 XHUMHUYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m. eds00.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE bubnuorexka [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P 1
C3EPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'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

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 BOFOIHOHHAT CHOTOTHA | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 Oprau3Mel 1 OKpyXaiouas cpena ° 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa ¥ 3KOJIOTHUECKHE CHCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [JOK
> Pesepiioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
KonunyecTBo yacos DJIeKTPOHHbIE
uudpoBbIe
Ne n/m Tema ypoka IIpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsI
pecypchl
bubmmoreka [IOK
1 Bbuonorus B cucreMe Hayk 1 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUS )KHUBOY TPUPOIBI.
[IpakTnueckas padora Ne 1 bubnuorexa [IOK
2 1 0.5
«Mcnonp30BaHNe pA3TMYHBIX METOIOB MPHU https://m.edso0.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKHX OOBEKTOBY
buonoruueckue cuctemsl, MPOLECCHl U UX bubnuoreka [IOK
3 1 0
H3y4yeHue https://m.edso0.ru/863e6564
XuMHYECKu cocTaB KiIeTKH. Boja u bubnmuorexa [JOK
4 1 0
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bubmuoreka [JOK
5 b . 0 1 0
eamiit. Coctas i cTpoctiie beko https://m.edso0.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas pabota Ne 1
6 «3yueHne KaTaTuTUYECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
ya ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpuUMepe aMuIa3bl WIH
KaTasas3bl)»
bu6mmoreka [JOK
! YriteBozet. JimHaL L 0 https://m.eds00.ru/863e6870
8 Hyxneunosbie kucnotel. ATO 1 0 bubmiorexa LIOK

https://m.edso0.ru/863e6d5¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

9 0
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1eJI0CTHAs )KUBas CHCTEMa 0
CrtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopnas padora Ne 2 «M3yueHue
Patopra p . . bubmmorekxa [IOK
CTPOEHUS KJIIETOK PACTEHUH, )KUBOTHBIX,
11 5 5 -~ 0.5 https://m.eds00.ru/863e6ff0
TPHOOB 1 DAKTEPHH HOA MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOITpernapaTax u ux
OIICAHUE
bu6moreka [IOK
12
OBMeH BeLIeCTS HITH META00H3M 0 https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocures. XemocHnTes 0 https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 DHepreTueckuii oomen 0 https://m.edso00.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [lenenue
KJeTku. Muto3. JIlaboparopnas padora Ne 3
15 «HabGnrogeHrne MuTo3a B KJIIETKaX KOHYHKA 0.5 bubmorexa HOK
g ' https://m.edsoo.ru/863e7dc4
KOpeIllKa JTyKa Ha TOTOBBIX
MHKpOIIpernapaTax»
16 buocunTes 6enka. Peakuus MmaTpuaHOTO 0 bubnuoreka [JOK
CHUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 T — 0
paCINIA — OHOCHATE3 benka https://m.eds00.ru/863e796e
bu6mmoreka [JOK
18 Hexnerounsle (hopMbl )KU3HU — BUPYCHI 0 https://m.eds00.ru/86367540
bu6nmoreka [JOK
19 @opMBI pa3MHOXKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6

https://m.edsoo0.ru/863e831e



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meitos 0 https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK.

OmnonotBopenue. JlabopaTopHas pabora bubnuorexa [JOK

21 0.5
Ne 4 «3yueHue cTpOEHHs MOJOBBIX KIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MHUKPOTIpETapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 brbmmorexa [OK

https://m.edso0.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U 0 bubnuoreka [IOK
W3MEHYHBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS bu6moreka [IOK

24 0
MpU3HAKOB. MOHOTHOPHUIHOE CKPEIIUBAHNE https://m.eds00.ru/863e8878

o5 JlurnOpuHOE CKpeImrBaHue. 3aKOH 0 bubnuorexa [JOK
HE3aBUCHUMOI0 HACJIEAOBAaHUS TPU3HAKOB https://m.edsoo0.ru/863e89a4
CueruieHHOE HaclleZJoOBaHUE MTPU3HAKOB.

JlaGopaTtopnas pabota Ne 5 «M3yueHue
26 pe3yn11))TaTI;B MopHorI/I6pHI[Horo IZq 0.5 bubmorexa HOK
https://m.edso0.ru/863e8c60
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PHIIbI
Ha TOTOBBIX MUKpPOTIpENapaTax»

97 I'eneTuka noma. HacnemoBanve mpu3HaKoB, 0 bubnuoreka [JOK
CLEIUIEHHBIX C IOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
n3MeHUnBOCTb. JlabopatopHas padota Ne 6.

)8 N3yuenne Moan(puKamoHHON 05 bubnuoreka [IOK
U3MEHYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BAapUALIMOHHOTO psijia U BapHallMOHHOU
KpHUBOW»

29 HacnencrtBenHas N3MEHUYUBOCTD. 0.5 bubmnorexa [JOK

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



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

Jlaboparopuas pabota Ne 7. «AHanu3
MYTaIHi y Jp0o30(HITBI Ha TOTOBBIX

MUKpOTIpEriapaTax»
bubmmorexa [IOK
30 T'enernka uenoseka ! https://m.edso0.ru/863e8d78
PeseprubIit ypok. O60011€HNE TIO TEME
31 «HacnencTBeHHOCTh U H3MEHUYUBOCTD 1
OpPTaHU3MOBY
bu6moreka [IOK
32 (Ceexiumst Kax Hayka i nponece 1 https://m.edsoo.ru/863e9214
33 MeTobl 1 TOCTHXKEHUS CETICKITUT 1 bu6moreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 BuorexHomorus kak oTpaciab IPOU3BOICTBA 1 bubmmorexa LIOK
p p A https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KoutpoJabHbie | IlpakTuueckue tupposhie
Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
N bubnuorexa [JOK
! IBOITIONNS H METO/IBI €€ H3YICHHS 1 0 0 https://m.edsoo.ru/863ea20e
9 WcTopus pa3BuTHs npeacraBieHuit 00 1 0 0 bubnuoreka [IOK
3BOJIIOLAN https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus 1 0 0 https://m.edsoo0.ru/863e9cle
[Tomynsimus Kak aIeMeHTapHasi eTuHUIA
4 BHIa U dBOJonnuU. JlabopaTopHas pabora Ne 1 0 05 bubnuoreka [IOK
1 «CpaBHeHHE BUIOB 10 https://m.edso0.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPUIO»
JIBKyIIHe CUITbl (3JeMeHTapHbIe (PaKTOPHI) bubnmuoreka [JOK
5 1 0 0
SBOJIIOLUA https://m.edsoo.ru/863e9da4
. bubnuoreka [JOK
6 EcrectBenHbIil 0TOOP ¥ €10 (GOPMBI 1 0 0 htts://m.edsoo.ru/863e9edo0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUI000pazoBanue. JlabopaTtopHas padora Ne 1 0 05 bubnuoreka [JOK
2 «OnucaHue NpucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEILHOTO
XapakTepa»
8 HanpasieHus u myTd MaKpO3BOJIIOLIMH 1 0 0 Bubmmorexa LIOK

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

9 HeobOpaTumocTs 3BOTIOIUN 0
10 WcTopus xu3Hu Ha 3emiie U METObI €€ 0
W3YYCHUS
bubmmoreka [{OK
11 r 3 0
UTIOTE3BI TPOUCXOKICHUS KU3HU HA 3eMIIe htts://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie IO Ipam U 0 bubnuorexa [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAITBI 3BOJIOIUU PACTUTEIHHOTO
1 ’KUBOTHOTO MHpa. [IpakTuueckas padora bubnuoreka [IOK
13 0.5
No 1 «M3y4yeHune ucKkomaemMpIX OCTaTKOB https://m.edso0.ru/863ea8bc
PaCTeHHIA W KUBOTHBIX B KOJUICKIIHASTX)
14 CoBpemeHHast cucTeMa OpraHnYeckoro Mupa 0 Bubmmorexa [JOK
P P P https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 C) 0
BOJOLA HENI0BEKa (AHTPOIOrCHE3) https://m.edso0.ru/863eac2c
bu6mmoreka [JOK
16 e eHe 0
JlBmkyue cuitbt ((GaxTopsi) aTporIoreresa https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUU DBOJIOLNA YEJIOBEKA 0
Yenoseueckue pacel U IPUPOIHBIE bubnunoreka [JOK
18 0
aJanTaly 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHblit ypok. O6001IeHHE 110 TEME
19 «BO3HUKHOBEHHE U pa3BUTHE )KU3HU HA 0
3emiie»
20 DKoJIorus Kak HayKa 0
Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnunoreka [JOK
21 0
(bakTopbl https://m.edsoo.ru/863eafec
29 Abuotuueckue dakropsl. JlaboparopHas 05 bubnmoreka [JOK

pabota Ne 3. «Mopdonornueckue

https://m.edsoo0.ru/863eb10e
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0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT
oburanus». JlaboparopHas padora Ne 4.
«BnusiHEE cBETa Ha POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa»

bubnuorexa [JOK
23 buotnieckie gakrop! 0 https:// m.edSO(])_.[ ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
24 nonyssnud. [Ipaktudeckas padora Ne 2 05
«IToICYET MIIOTHOCTH MOMYJIALMI pa3HbIX
BHJIOB PACTEHUI»
bubmuorexa [JOK
25 CooOriecTBa OpraHu3MOB — OHOIIEHO3 0 httos://m.e dsogru 1863eb46a
Oxkosiornueckue cucteMbl. OCHOBHBIE
26 moKa3aTeiu BKO(iI/ICTeMBI. DKOJIOTHYECKHE 0 bubmuorexa [JOK
nupamusl. CBOMCTBA SKOCUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccust
27 [IpupoaHbIE S5KOCUCTEMBI 0
28 AHTPOTIOT€HHBIE IKOCUCTEMBI 0
29 buocdepa — rimobdanpHas s3kocucTeMa 0 bubnnoreka [JOK
3emun https://m.edsoo.ru/863ebb5e
30 3aKOHOMEPHOCTHU CYILLECTBOBAHUS 0 bubnnoreka [JOK
ouochepsl https://m.edso0.ru/863ebd16
31 YenoseuecTBo B OHMochepe 3emiu 0
39 CocymiecTBoBaHUE MPUPOBI U 0 bubnunoreka [JOK
YeJoBeYeCTBa https://m.edsoo.ru/863ebale
bubnmoreka [JOK
33 BIIP 0 https:// m.edsoc])_.[ ru/863eb46a
34 PezepBHblit ypok. O00O0I1IEHNE TEMBI 0
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<<C006HleCTBa " 3KOJOT'MYCCKUEC CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

34

2.5




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

1)buomnorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Pyoros A.M. u
npyrue /Ilon pen. [laceunuka B.B., Akunonepnoe obuiectso «M31aTenbcTBO
«IIpocBenieHue»

2)buosnorus. INaceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue /Tlox

pen. [laceunuka B.B. 10 knacc. AkimonepHoe o0miectBo «M31aTenbcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1.buonorus. Pabouune nporpammel. [Ipeamernas muaus «Jluaus xu3amny. 10—
11 ximaccsl : yue6. mocobue s 001eoopa3oBaT. OpraHu3aIui :

0a3oBbIii ypoBeHb / B. B. Ilaceunuk, I'. I'. IlIenios, T. M. Edpumona. —

2-e m3a. — M. : Ilpoceemenue, 2021. — 64 ¢. — ISBN 978-5-09-078400-9.
2. buonorus. 10—11 xnaccel. ba3osiit ypoBeHs. [loypounsie pa3paboTku.:
yue0. mocobue st obmeoopazonar. opranm3anuii / B. B. Ilaceunnk, I'. T

[IIBemos, T. M. EbumoBa. — 2-¢ u3na., crep. — Mocksa : [Ipocsenienue,

2023. — 230 c. — (JIunus xu3HNM).



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. http://www.mgsun.ru/articles/articlel.htm

2. [Mopran qucrannuonHoro odoyuenus (http://do2.rcokoit.ru)

3. Poccuiickas aiekTpoHHas mikosa. https://resh.edu.ru/

4. Google Knacc — 6ecriaTHblii BeO-cepBHC

5. SIxkmacc https://www.yaklass.ru/.

6. TTopTaj MoAroTOBKM 0OYYAIOIINXCS K TOCYIaPCTBEHHOM UTOTOBOM
arrecraruu “Pemry EI'D” (https://ege.sdamgia.ru/), “Pemy OI'3”
(https://oge.sdamgia.ru/)

7. Uadopypox https://infourok.ru/



