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HOACHHUTEJIBHAA 3AIIUCKA

[Tpu pa3paboTke MpOrpaMMbl MO OHOJOTHU TEOPETUUYECKYIO OCHOBY IS
OTIpeNeNCHUs] TMOAXO0M0B K (OPMHUPOBAHHMIO COAEP)KAHUA Y4YEOHOro MpeaMeTa
«buosorus» cocraBuiu: KoHuentyaibHble mnosiokenuss DPI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJepKaHUs, pPe3yJbTaToB OO0y4YeHus W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TIOJIOKEHUSI 00 OOIIUX LIETAX U
NPUHLIMIAX, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CpPEIHETO
obmiero o6OpazoBanusi B Poccuiickoii @Dexpepanuu, a TakXKe TMOJOKEHUSI O
cnenuduke 6MosIoruu, €€ 3HaYeHUH B MO3HAHUU >KMBOW MPUPOIBI M 0OecCrieueHUn
CYILIECTBOBAaHUS 4eNoBeYeCKOro obmiectBa. CorjacHO Ha3BAHHBIM IOJIOKEHUSIM,
OTpeieNICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI TI0 OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MNOpPEACTaBICHUE O MLeldax, o0 oOumen
cTpaTerud oOOy4YeHHs,, BOCIMTAaHUS U pa3BUTHUA OOYy4alOUIMXCA CpEeACTBAMU
yueOHoro mpeamera «buosorus», onpenenser 00s3aTeNbHOE MPEAMETHOE
Collep)KaHHe, €ro CTPYKTypy, pachpeieieHue Mo pa3feiaM U TeMawm,
PEKOMEHYEMYIO0 TOCIIEIOBATENBHOCTh U3YUYEHHsI Y4eOHOIr0 Marepuaina ¢ y4ETOM
MEXMPEAMETHBIX M BHYTPUIPEIMETHBIX CBSA3CH, JOTUKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEHN 00yUYaroImuXCs.

B nporpamme mo OuoiiormM TaKXkKe YYUTHIBAIOTCA TpPeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpeIMETHBIM U TPEIMETHBIM pe3yabTaTam
oOydyeHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB  Y4€OHO-IIO3HABATEIbHON
JEATeIbHOCTH/Y4eOHbIX JEHCTBUI O00Yy4YaloMIMXCsl IO OCBOCHHUIO COJICPIKAHUS
OMOJIOrMYECKOro 00pa30BaHUS.

B nporpamme mo 6uonoruu (10—11 kxmaccel, 6a30BbIil YPOBEHB) peaii30BaH
NPUHIUI [PEEMCTBEHHOCTH B HW3Y4Y€HUM OWOJIOrMM, Oyiarojaps 4eMmy B HeW
IPOCMATPUBAETCA HAMpPaBIEHHOCTh Ha pa3BUTHE 3HAHWW, CBA3AHHBIX C
(GopMUPOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  LIEHHOCTHBIX
OpPUEHTALUN JINYHOCTH, SKOJIOTMUYECKOTO MBIIIJIEHUS, IPEICTABICHUNA O 3/J0POBOM
oOpa3e XHU3HM U OEpe’KHbIM OTHOLIEHHEM K OKpY’Kalolled HPUPOJIHON cpee.
[ToaToMy Hapsimy ¢ U3ydyeHUEM OOLIEOMOJOTUYECKUX TEOPH, a TakKe 3HAHUHA O
CTPOCHHH >KMBBIX CUCTEM Pa3HOTO PaHTa W CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTUU YAENEHO BHUMAHHUE HCIOJB30BaHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEAHEBHOM KU3HU JJI PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHcle: NpO(UIAKTUKU HACJIEICTBEHHBIX 3a00J€BaHUN YEJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBAHMS, 000CHOBaHUS HKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEJEHUS B OKPYXKAIOIIEH MNPUPOJHOM cpele, aHalu3a
BJIMSIHUSL XO3SMCTBEHHOM JEATEIbHOCTH YE€JIOBEKa Ha COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHHE BHUMAHUSI K MIPUKIIATHOW HAIIPaBICHHOCTH
ydaeOHoro npeaMera «bHoJOTHS) MPOAUMKTOBAHO HEOOXOIUMOCTHIO OOECIIeUEHUS



YCIIOBUM ISl PEUICHHS] OJHOW M3 aKTyalbHBIX 3aJa4 IIKOJIBHOTO OMOJIOrMYECKOTO
oOpa3zoBaHus, KoTopas mpeanonaraeT ¢GopMHpOBaHHE y  OOydYaroIIMXCs
CIIOCOOHOCTH aJIaliTUPOBAThCS K HM3MEHEHUSIM JMHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero ooOmero o0pa3OBaHMS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaeT (QopMUpPOBaHUE y OOYYaIOIIMXCA MPEJCTABICHUN O
HAy4YHOU KapTHUHE MHpa, pacliupsieT U 0000IIaeT 3HAHUS O >KMBOUW MpUpoje, e€
OTJINYWTEIIbHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3allMd W D3BOJIIOIUH, CO3MAET
yCIOBUSL  JAJNSi: TIO3HAHMSI  3aKOHOB  JKMBOW  HPHUPOIBI,  (HOPMHUPOBAHHS
(GYHKIIMOHAIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO U Oe3omacHoro oOpasza
YKU3HH, IKOJIOTMUYECKOT0 MBIIIUICHUS], IEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUsl UMEET TAK)Ke JUIsl PEIICHUs BOCIIUTATENbHBIX U
pa3BUBAIOLIMX  3aJa4  CcpeaHero  oOumiero  oOpa3oBaHUs,  COLMAIU3ALMH
oOy4aromuxcs. VM3ydenune 6uosorun obecrieunuBaeT yciaoBHs JUisi HOPMUPOBAHUS
WHTEJUICKTYadbHbIX, KOMMYHHUKAIMOHHBIX W HMH(MOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KyJIbTYpPbI, CIIOCOOCTBYET MHTETpalMd OMOJOTMYECKUX 3HAHUM ¢
NPENCTABICHUAMH U3 IPYTrUX y4eOHBIX MPEAMETOB, B YACTHOCTHU, (PU3HKH, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MPEAHA3HAYEHUH YYEOHOro Mpeamera
«buonorus» COCTaBUIM OCHOBY [UJIsi OMNpENENeHHs TMOAXOJ0B K OTOOpYy u
CTPYKTYPUPOBAaHHIO €r0 COJAEpPXaHUSA, NPEACTABICHHOIO B MPOrpaMMe IO
OuoJoruu.

Ot60p conmepxanusi yueOHoro mnpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOIO MOJX0Ja, B COOTBETCTBUU C
KOTOpPBIM OOy4arouiecs: JODKHBI OCBOMTH 3HAHUSI M YMEHHUsS, 3HAUYUMBble IJIs
dopMupoBaHus O0OLIEH KyJIbTypbl, OINpPEACISAIONUE aJeKBATHOE IOBEACHUE
YyeJoBeKa B OKPY’KaroIIeH MPUPOJHON cpeie, BOCTPEOOBaHHBIE B MOBCEIHEBHOM
JKU3HU U MPAKTUYECKOU nAesTeabHOCTH. Oco0oe MeCcTO B 3TOW CUCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPBIE CIIy>KaT OCHOBOM sl (POPMUPOBAHUS
MPEJICTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
HEHHOCTHBIX  OpPUEHTAIMSIX  JHUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHH3alHUU
OHOJOrNYecKOro 00pa3oBaHMUs.

CTpyKkTypupoBaHUE cojepkaHUs y4eOHOro marepuajia B Iporpamme Io
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOU MPUPOJIbL, O €€ YPOBHEBOM OpraHU3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «bruonorus»
BBIJICJICHBI CIIEYIOINE coepKaTeabHble TMHUM: «buosorus kak Hayka. Metossl
HAay4yHOro no3HaHus», «KieTka kak Ouosornueckas cucrema», «OpraHusm Kak



Ouonoruyeckas cuctemay, «CucrtemMma U MHOrooOpasue OpPraHMYECKOro MHUpay,
«OBOJIOLMS KUBOU MTPUPOIBI», « IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTIY.

[lens u3yuenusi yyebHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE —
OBIAJICHHUE  OOYYalOIIMMHCS  3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAIBbHOMN
OpraHM3allMd >KUBBIX CHCTEM pAa3HOrO0 paHra u MpHOOpEeTeHHEe yMEHUU
UCIIOJI30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEWCTBUM B OTHOIIEHUM OOBEKTOB
’KUBOM MPUPOJIBI U PEUICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yuyeoHoro npeamera «buonorus» Ha 0a30BoM
YpOBHE 00€CTIeUnBAETCS PEIICHUEM CIEAYIOUINX 3aa4:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPABUJIAX, CIIYKAIUX OCHOBOM
JUIst (POPMUPOBAHUSI TPEJICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTUHE MHpPA, O
METO/IaX HAyYHOI'O MO3HAaHUS, CTPOCHHH, MHOIOOOpPa3uu U OCOOEHHOCTSAX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpPTaHMU3AlMH, BHIJAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYalOIIUXCS MO3HABATENbHBIX, WHTEUIEKTYaJbHBIX U
TBOPUECKUX CIIOCOOHOCTEH B MpoOIlECCe aHallU3a JAHHBIX O MyTSIX pPa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJIAJIOB, UAEH M TOJIXOJIOB K H3YUYEHHUIO KUBBIX CHCTEM
pPa3HOr0 YpOBHS OpraHu3alluiy;

CTAaHOBJICHHE Yy oOydarommxcss oO0mel KyJabTypbl, (GYHKIHOHATBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHMI OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIETO
MHUpa JKUBOW MPUPOAbl HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX IpHU
M3y4YeHUH OUOJIOTUH;

dopMmupoBaHue Yy OOy4yalIIUXCAd YMEHUW WILIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMUECKUX 3HAaHUM B MPAKTHUYECKOM JEeATENbHOCTH YeNOBEKa, Ppa3BUTHUU
COBPEMEHHBIX MEIMIUHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEJIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIIOACHUST S TUUECKUX
HOPM IIpY IPOBEJECHUH OMOJIOTUYECKUX HCCIIEI0OBaHUI;

OCO3HaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM I TOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYPBI, 1151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHI B MOBCETHEBHOM KU3HU JIJIs1
OLICHKH TOCJIEJICTBUN CBOEH E€ATEIbHOCTH IO OTHOIIEHHIO K OKpY>Karollel cpene,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHME U COOJO/IEHHEe Mep MPOPMIAKTHKA
3a00JIeBaHUM.

B cucreme cpennero obmiero oOpaszoBanusi «buosiorus», m3zydaemas Ha
0a30BOM YpOBHE, SBIISETCS 00S3aTEbHBIM Y4YEOHBIM MPEAMETOM, BXOISIIUM B
COCTaB NMpeaMEeTHOUN 00nacTu «EcTecTBEHHO-HAYYHBIE PEMETHD.



JInst u3yueHust OMoJI0OTuM Ha 6a30BOM YPOBHE CpeIHEro o0I1ero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 kmacce — 34 ydaca (1 gac B Hegento), B 11 kimacce — 34
yaca (1 yac B HeZIeII0).



COIAEPKAHUE OBYUEHUASA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMONOTHU C OOLIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKaMu, (punmocodueil, STUKON, ICTETUKON U MPaBOM.
Ponp Owonormun B (OpPMHPOBAHWK COBPEMEHHOM HAYYHOW KapTHHBI MUpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTo1bl TO3HAHUS KMUBOU MpUPOIbI (HAOIIOIeHHE, SKCTIEPUMEHT, ONKUCaHUE,
u3MepeHue, Kiaccupukauus, MOJEIUPOBAaHUE, CTAaTUCTHUECKas 00paboTka
JTAHHBIX ).

JdemoHncTpanum:

[Toptpetsl: Y. dapun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxembl: «MeTO/ bl MTO3HAHUS KUBOUW TPHUPOIBI.

JlaGopaTopHble U NPpaKTHYeCKHUE PA0OTHI:

[Tpaktuueckas pabora Ne 1. «Vcrnosb3oBaHHe pa3IMYHBIX METOJIOB NpPH
U3YYCHUH OMOTOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cHCTEMbI U UX OPTaHU3AIUA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MPeIMET u3ydeHust ouosioruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alui OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIMA, MOMYJISLIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOre0IeHOTHIECKHI ), OnOoChEepHBI.

JdemoHncTpanun:

Tabnuipl U cxeMbl: « OCHOBHBIE MIPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIMU
YKUBOU IIPUPOIBI».

O6opynoBanue: Mmojienb Mojekyisl JJTHK.

Tema 3. XumMu4ecKkuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHYECKHN COCTaB KIETKA. XHUMHUYECKUE JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIEC BEIIECTRA.

OyHKIMM BOABl W MHUHEPAIBHBIX BelleCTB B KieTke. [logaepkanue
OCMOTHYECKOr0 OajaHca.

benku. CoctaB U cTpoeHue O0elnKOoB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJKOB.
He3ameHnMble M 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl OCJIKOBOM MOJEKYJIbl (MEpBUYHAs, BTOPUYHAs, TpETUUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHWMHUYECKHE CBOWCTBa OenkoB. buomornueckue
(byHKIMM OEIKOB.



®epmentsl — Ouonormyeckue Kartaiauzatopbl. CtpoeHue (depmenTa:
aKTUBHBIA IIEHTp, cyOcTpatHas creuuduunocts. Kodepmentol. Butamunsbl.
OTnuuus pepMEeHTOB OT HEOPTAHUUECKHUX KaTalu3aTOPOB.

YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KcHpr003a),
aucaxapuibpl  (caxapo3a, JakTo3a) M MoJuMcaxapuibsl (Kpaxmani, TJIMKOTEH,
1eJUII0I103a). buonornyeckre GyHKIMH yTIIEeBOIOB.

Jlunuasl:  Tpurauuepunabl, Qochomunuasl, crepouabl. [ uapodusbHO-
ruapodoOHble  cBoiicTBa. buonormyeckue QyHkumm JmnuaoB. CpaBHEHHE
YIJEBOAOB, OEJIKOB U JIMIHUIOB KAK UCTOYHUKOB SHEPIHH.

Hyxneunoseie xkucnorel: JHK wu PHK. Hyxneotuaer — MoHOMEpHI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢ynknuu JJHK. Ctpoenue u pynknuu PHK.
Bunasl PHK. AT®: ctpoenue u GyHKIIHH.

[{utonorus — Hayka o KieTke. Kiietounas Teopust — NpuMep B3aUMOJAECUCTBHUS
ujeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO1bl U3yUYEeHHUsI KIETKH.

Knerka xak 1enoctHas >xuBas cuctema. OOmMe NpU3HAKUA KIIETOK:
3aMKHyTas HapykHas memOpana, moiekynsl JIHK kak renernueckuii ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: JyKapHUOTHYECKass M HpokapuoTudeckas. (OcoOeHHOCTH
CTpOEHUsI NMPOKapHOTHYeCKON KieTku. KietouHas crenka Oakrepuil. CTpoeHue
DYKAPUOTUYECKOW KIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOW, >KUBOTHOM H
IpUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTE€HKA, MITMKOKAJIUKC, UX
¢bynkuuu. [1nazmarnueckass memOpana, €€ cBoiictBa U pynkuuu. Lluronnazma u eé
opranoujipl. OnHoMemOpannbie opraHounabl kietku: OIIC, anmapat ['ombmxw,
JIM30COMBI. [loiyaBTOHOMHBIE OpraHOMAbI KJIETKH: MUTOXOHJIPHUU, IIIACTHJBI.
[Ipoucxoxxienne MUTOXOHApUNA W TuIacTul. Buael mmactua. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTpP, UEHTPHUOIU, PECHUYKH,
KI'yTUKU. QYHKIMHA OPraHOUI0B KIIETKU. BrirroueHus.

SAnpo — perynsaTopHblil 1eHTp kieTku. CTpoeHue sapa: siaepHas 000J0uKa,
KapHoIuIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®paukinun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XUMUYECKUMX JJIEMEHTOB B HEXKUBOU
npupoze», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B KUBOUW MTPUPOJIEN.

Tabmuupbl u cxemsl: «llepmoanueckas TabiMlla XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BoJbI», «brocunTes 0enka», « CTpoeHue MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossle kucioTel. JTHK», «CtpoeHne MoneKymbl



AT®», «CTpoeHHE FYKAPUOTHYECKON KIETKW», «CTPOEHUE >KMBOTHOM KIIETKWUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHME NPOKAPUOTUUECKON KIIETKN,
«CTpoeHue siapa KIETKN», « YTIEBOABDY, «JIumuasn.

OOopynoBaHHE: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHUE [UJIsl IPOBEAECHUS
HAOJIFOICHUM, W3MEPEHH, HKCIIEPUMEHTOB, MHUKPOMPENapaThl PACTUTEIHHBIX,
YKUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

JlaGopaTopHblie 1 NPpaAKTHYECKHE PAOOTHI:

JlabopatopHass pabora Ne 1. «M3yueHne KaTaaTuTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMITa3bl MU KaTajaasbl)y.

JlaGoparopnass pabora No 2. «M3ydyeHue CTpoeHMsI KIETOK pPaCTEHUH,
YKUBOTHBIX U OaKTEpHil MOJ] MUKPOCKONIOM Ha TOTOBBIX MHKpOIIpenaparax u ux
OMHUCAHUE.

Tema 4. /Ku3HeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0oIu3M. AcCUMUIALUS (TIACTUYECKU 0OMEH) U
JTUCCUMUJISIIUSL  (SHEPreTUYecKuii OOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
Merabonu3ma. Pojb 3aKOHOB COXpaHEHHMs BEUIECTB M JHEPIHMH B IMOHUMAaHUU
MeTabom3Ma.

Tunbl oOMeHa BeliecTB: aBTOTPOdHbIN U TeTepoTpodHbIi. Poibs dhepMeHTOB
B OOMEHE BEIIECTB U NMPEBPALIEHUN SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TeMHOBas (a3pl  (QorocuHTe3a. Peakiuun
dborocunTe3a. DPhekTUBHOCTh POTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a JJIS JKU3HU
Ha 3emsie. BausiHue ycnoBuii cpeibl Ha (POTOCMHTE3 U CIOCOOBI MOBBILIEHUS €T
MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCHUHTE3UPYIOIIUE OAKTEpUH. 3HAYEHUE XEMOCUHTE3a IS
YKU3HM Ha 3eMIe.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BbIICICHUE U
aKKyMYJIMPOBAHHE SHEPrMM B KIETKE. OTambl 5SHEPreTHYECKOro OoOMeEHa.
['mukonu3. bpoxenue m ero Buabl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTD
HHEPIreTUIECKOI0 OOMEHa.

Peakumm wmatpuuHoro cuHTte3a. ['eHermueckas wuHpopmarus u JIHK.
Peanuzauusi reHetnueckoil mHpopmanuu B KieTKe. ['€eHETHYeCKUH KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuunblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortambl TpaHcisiuu. KomupoBanue amuHOkucioT. Poms pubGocom B
OouocuHTese Oenka.

Hexkinerounsle ¢popMsbl ku3HU — BUpychl. Uctopust oTkpsiTus Bupycos (. W.
WNBanoBckuit). OCOOEHHOCTHM CTPOEHUS M JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. boyiesHn pacTeHHii, KUBOTHBIX M 4YEJIOBEKA, BBI3BIBAEMbIC
Bupycamu. Bupyc ummyHnonedumnura yenoeka (BUY) — Bozoymautens CII/]a.



OOpatHas  TpaHCKpumuusi, peBepraza MW  uHTerpasa. lIpodunakrrka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsses.

Tabmuubr n cxembl: «Tunbel mutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTudeckuii oOMen», «Xioporiact», «Dortocuntes», «Crpoenue JJHK»,
«Ctpoenue 1 PpyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koay,
«Bupyco», «bakrepuodarn», «Crpoenue u xu3HeHHbI muki Bupyca CIIN/la,
oakTeprodaray, «Permmukamums JTHK».

Oo6opynoBanue: mojenu-anmuvkanun «Yasoenue JIHK u Tpanckpummusy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mmojaensb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHHe M HHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiieTounblil UK, WIM >KU3HEHHBIM IUKI KieTkd. MHTepdaza u MuTos.
[Ipoueccel, nmporekaromue B HHTep(daze. Permukanus — peakuus MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHOTHIL
JlunmonaHeIi M TAlUIOMJHBIA ~ XpOMOCOMHBIE  HAOOpHI. XpomaTuisl.
[{uTonoruueckue OCHOBBI PA3MHOXKEHUS W HMHAWUBUIYAIbHOTO  Pa3BUTHS
OpPTaHU3MOB.

Henenne knerkn — muto3. Cragnmm muto3za. IIponeccel, nmpoucxonsmme Ha
pPa3HBIX CTAIUSIX MUTO3a. BUOIOTrMYECKUil CMBICT MUTO3a.

[Tporpammupyemasi rubesb KISTKH — arornTo3.

@DopMbI pa3sMHOKEHUS OPTaHU3MOB: OECIoJioe U MoJioBoe. Buasl 6Gecnosioro
Pa3MHOXKEHMS: [ICJICHUE HAJIBOE€, IOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINHU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYUS OT O€CII0I0TO0.

Meiio3. Cragun menosa. [Iponecchl, mpoucxomsume Ha CTaaHUsIX MEN03a.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbici U
3Ha4YECHHUE MEN03a.

['ameTorene3 — mnponecc oOpa3oBaHUsI TOJIOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH W sSuYHUKH. OOpa3oBaHUE W PA3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CIepMaTOreHe3 M OBOIEHES.
OcoO€HHOCTH CTpPOEHMs SULEKIETOK M crnepMaTo3oujioB. OII010TBOPEHHE.
[TapTrenorenes.

WunuBuayansHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl YMOPHUOHAIBHOTO PA3BUTHS y TMO3BOHOYHBIX >KUBOTHBIX:
npo0ienue, ractpyianus, opraHorenes. IloctamOpuonaibHOE pa3BuTHE. THIIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHS: TIpsIMOE, HempsiMoe (IMuuHOuYHOeE). BrusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YpPO/JICTBA.

Poct u pasButue pacrenuii. OHTOr€HE3 IBETKOBOTO PACTEHHS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemoHncTpanun:

Tabmuubr U cxembl: «DOpMBI Pa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIONOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereraTuBHOoe pa3MHOKECHHE
pactenuit», «Jlenenue kinetku Oakrepuii», «CTpOCHHE TIOJNOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kierounsiii nukny, «Pemnmukanus JTHK», «Mwutosy,
«Menosy», «Ilpsamoe u HenpsiMOe pa3BUTHE», «l aMETOTreHe3 y MIIEKONUTAIOINX U
4yenoBeka», « OCHOBHBIE CTa I OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHUKPOTIPENapaThl «CriepMaTo30u1bl
MJICKOTIUTAIOWIETOY, «SHIeKIeTka MiIeKonuTarmero», «KapruoknHes B KIETKax
KOpEIIIKa JIyKa», MAarHUTHAas MOJENb-alIuiMKauus «/leieHue KIeTKn», MOJIEIb
JIHK, monens meTadazHOil XpOMOCOMBI.

JlaGopaTopHblie 1 NPpaKTHYeCKHUE PAOOTHI:

Jlabopatopnasi padora Ne 3. «HaOmiomenue muTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopnass pabora Ne 4. «3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBeHHOCTh U MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopust pa3BuTus reHeTuKku. Posib uronoruu
U ASMOPHOJIOTUM B CTAHOBJICHUM TE€HETHKU. BKIam poccCHlCKMX U 3apyOeiHBIX
V4€HBIX B pa3BUTUE TECHETUKU. MeToapl TeHETUKU (THOPUI0IOTHYECKUH,
[IUTOTEHETUYECKUM, MOJICKYJIAPHO-TeHeTUYeCKHii). (OCHOBHBIE TE€HETHUYECKHE
noHATHS. [ eHeTnueckas CUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPELIMBaHUM.

3aKOHOMEPHOCTH HACIIEJIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIE ['. Mennaenem.
MonorubpuaHoe ckpenBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB TEPBOTO
nokoneHud. [IpaBuino AOMUHHUpOBaHMS. 3aKOH paCLICIJIEHUS MPU3HAKOB.
['unoresa yucrotel ramer. [loyiHOE ¥ HEMOTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJICIOBaHUS
npu3zHakoB.  lluToreHernueckue  OCHOBBI  JAUTHOPUIIHOTO  CKPEIIUBAHMS.
Ananusupymoluiee ckpemuBanue. Mcnoiab30BaHue aHATU3UPYIOLIETO CKPENIMBAHUS
JUTS OTIPEICIICHUS TEHOTHITA OCOOH.

CuernyieHHOoe  HacjenoBaHue Tmpu3HakoB. PabGora T. Moprana mo
CUEIUICHHOMY HaclieIoBaHWIO TeHOB. Hapyllienue cuensieHusi TeHOB B pe3yjibTare
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KApTHI.



['eHeTnka mosia. XpOMOCOMHOE ONPENEICHHUE M0JIa. AYyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOorameTHele W TeTeporaMeTHble OpraHu3Mbl. HaciemoBanue
MIPU3HAKOB, CLEIUICHHBIX C MOJIOM.

N3meHunBOCTh. BHbl N3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKALMOHHON NU3MEHUMBOCTU. BapualiMoHHBIN psii ¥ BapyallMOHHAsI KPUBas.
Hopma peakunn npusHaka. KojmuecTBEHHbIE M Ka4eCTBEHHbIC NMPU3HAKA U MX
HOpMa peaknuu. CBoMCTBa MOIU(DUKAITMOHHONW W3MEHUYUBOCTH.

HacnencrBenHas, Wid TE€HOTUIIMYECKAs, M3MEHUMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTb. Meiio3 W TOJOBOM TPOIECC — OCHOBA KOMOMHATHBHOM
U3MEHUYUBOCTU. MyTallMoHHasi ”3BMEHYMBOCTh. Kiaccudukanys MyTanuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa u mpuurHbl MyTaruii. Mytarennsie (hakTophl.
3aKOH rOMOJIOTMYECKUX PSAIOB B HACJIeACTBEHHOM n3MenunBocty H. M. BaBunosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYMBOCTb.

['enetuka uvenoBeka. Kapumotun uyenoBeka. OCHOBHbIE METOIBI T€HETHKU
YyeJIoBeKa: TeHeaIornuecKuil, OJIM3HEIIOBbIN, IUTOT€HETUYECKUM, OMOXUMHUYECKH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
ITOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T11{P-anamm3a. HacmencTtBenHple 3a00jeBaHHMS YCIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HU C HACJEICTBEHHOW MPEeapaclooKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue W TreHepaTthBHble MyTaluu. CTBOJOBbIE KIETKUA. [IpUHIMIBI
3I0pOBOT0 00pa3a *KU3HU, TUATHOCTUKH, TPOPUIAKTUKHY U JIEYEHUS] TEHETUYECKUX
oosie3Hell. MenuKo-TeHETUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEIAUIIMHCKOM
TE€HETHKHU B MIPEJAOTBPALLCHUH U JICYEHUH T'€HETUYECKUX 3a00JIEBAaHUI UETIOB eKa.

JdemoHncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupr u  cxembl:  «MOHOTMOpHUIIHOE  CKpEUIMBAaHUE U €ro
HATOT€HETUYECKAs] OCHOBa», «3aKOH pACHICIJIEHUS M €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurubpumHoe  CKpenuBaHue,
«uTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUs, «Meitio3»,
«B3auMopeicTBue alUIENbHBIX TE€HOB», «l'eHeTHdeckue KapThl PACTEHH,
JKUBOTHBIX W YEJIOBEKa», «l'€HEeTHKa mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUCIUIEHHOTO ¢ moJioMm», «Kapuotumsl dYemoBeka ©  KUBOTHBIX», «Buibl
W3MEHUYHUBOCTHY», «MomudukannonHas M3MEHUYMBOCTHY», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTallmoHHasi K3BMEHYUBOCTH.

OO6opynoBanue: MojaeIu-anmIuKaiuul «MOHOTHOPUAHOE CKpELIMBAaHUEY,
«HenonHoe nomMunHupoBanuey, «JurubpugHoe ckpeumBanue», «llepexpéct



XpOMOCOM», MHUKpPOCKON W MuUKpompenapar «Jpo3zoduna» (HOopma, MyTauuu
(bopMBI KPBUIBEB U OKPACKH Tela), repbapuit «I opox moceBHON.

JlaGopaTopHblie 1 NPpaKTHYeCKHUE PAOOTHI:

JlabopatopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(HIIBI Ha TOTOBBIX MUKpOIIpErapaTaxy.

Jlabopatopnas pabota Ne 6. «3yueHue MoaupuKaluOHHON U3MEHYMBOCTH,
MIOCTPOCHHUE BapUALIMOHHOIO PsAJla U BAPUALIMOHHOW KPUBOI».

JlaGoparopHnas pabora Ne 7. «AHanu3 Mytauuid y Apo30(QuiIbl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHME W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HaykKa M MPOUECC. 3apOKIACHHUE CEIECKIMUA U JTIOMECTHUKALIHS.
VYuenne H. UW. BaBwioBa 0 1LEHTpax TMPOUCXOXKICHUS U MHOI000pa3us
KYJbTYpPHBIX pacTeHUi. LIEHTpbl NpOMCXO0XKAEHUS ITOMAIIHHUX >KUBOTHBIX. CopT,
Opo/Jia, ITaMM.

CoBpeMeHHbIE METOIbI CeNEeKIIMU. MaccoBbId U MHAUBUAYAIbHBIH OTOOPHI B
CEJEKIIMM PACTEHUM M KUBOTHBIX. OlEHKa »KcTepbepa. bIM3KOpOACTBEHHOE
CKpelBaHue — WHOpuAMHT. Yucrtas nunus. CKpelMBaHUE YUCTHIX JIMHUM.
['erepo3uc, wiu rubpuaHas cwia. HepoJicTBeHHOE CKpelnuBaHue — ayTOPUAMHT.
Otnanéunas tulOpuamsanus ©u e€ ycnexu. VCKycCTBEHHBI MyTareHe3 u
MOJyYCHUE TOJUIUIONAOB. JOCTHXKEHHUSI CEJIEKIMM PAaCTEHUW, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHonoruss kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITarllbl
co3ganusi pexomOunantHo JIHK wu TpaHcrenneix opranu3moB. Kietounas
nHKeHepusd. KiietouHnble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KiioHupoBaHne BBICOKONMPOIYKTUBHBIX —CEIIBCKOXO3SUCTBEHHBIX OPraHU3MOB.

Dkoyioruueckrue W 3tudyeckue  npodinembl. MO - reHeTruyecku
MO (ULIIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

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

Tabmuiel U cxeMbl: KapTa «lleHTphl MPOUCXOXKIECHUSI WU MHOT00Opasus
KYJBTYPHBIX pacTteHuil», «Ilopoabl qoMalHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacreHuity, «Otnanénnas rudpuau3anus», «Padoter akagemuka M. @. iBaHoBay,
«Ilomummongus», «OOBEeKTH OuOTEXHOJOTHNY, «KIleTouHbIE KYJIbTYpHl U
KJIOHUpOBaHue», «K KoHcTpynpoBaHue v nepeHoc reHoB, XPOMOCOMY.

O6opyaoBaHue: MYJISKU IUIOA0B M KOPHEIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuii «CenbCKOX03IMCTBEHHBIE PACTEHUS.



JlaGopaTopHblie 1 NPpaAaKTHYECKHUE PAOOTHI:

Okckypeust «OCHOBHBIE METOAbl U JOCTHKEHUS CEJEKUUU pPACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,
COPTOWCTIBITATEILHBIM  YYaCTOK, B TEIIMYHOE XO3SAUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJTIOIINOHHAS OHOJIOTHS.

[IpeAnocbuUlkM BO3HUKHOBEHMSI SBOJIOLMOHHOW TEOpHH. BOJIOILMOHHAS
Teopust U €€ MecTo B Omosiornu. BinsHHME 3BOIIOLMOHHON TEOpPHHM HAa Pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBunerenscTBa 3BoNONMHU. [lajmeoHTONIOrMYECKHE: TIOCIEIOBATENBHOCTD
MOSIBJICHUS BUJIOB B MaJCOHTOJOTUYECKON JIETOMHUCH, TEpexXOoAaHbie (OpPMBI.
buoreorpadpuyeckue: cxocTBO U paznuuue ¢hayH U Gop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pPa3iauuMsi SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTUYHbIC, AHAJIOTHYHbIE,
pyJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH U OCHOBHBIX METAa0OJUYECKUX MyTeH y BCeX
OpraHU3MOB.

OBomonmonHass teopust Y. J[lapBuHa. IIpeanochbliku BO3HUKHOBEHHS
JapBuHU3Ma. JIBMOKyIIME CHJIBI 3BOJIIOINMM BHJIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE IPU OTPAHUYEHHOCTH PECYpPCOB, HEONpPEAEIEHHAs MU3MEHUYUBOCTB,
O0opb0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBostonus. [lomynsiius Kak eIMHNULIA BUIa U SBOJIIOLUU.

JBrkymue cuibl ((hakTOpbl) SBOIIONUK BUJIOB B MpHUpoae. MyTalmoHHBIN
IpoLecc M KOMOMHATHBHasE M3MEHYMBOCTh. [lomyssiiuoHHbBIE BOJIHBI U Jpend
re’oB. M3omsanus 1 Murparnus.

EcTtecTBeHHbII 0TOOp — HamnpaBisgommii Qakrop sBomonuu. DopMel
€CTEeCTBEHHOTO 0TOOpAa.

[Tpucnoco6IeHHOCTh OpraHU3MOB Kak pe3yJbTar 3Bojtouuu. [Ipumeps
MPUCTIOCOOJICHN Y OpraHu3MOB. ApoMOP(O3bl U UINO-a 1N TAIIUH.

Bun wu  BugooOpazoBanue. Kputepuu Buga. OcHOBHbIE  (HOPMBI
BUJ1000pa30oBaHus: Teorpaduueckoe, 3K0JIOrH4ecKoe.

MakposBosonusi.  DopMbl  3BoSIOLMK:  (UIETUYECKAsl, JAUBEPreHTHas,
KOHBEpreHTHasi, napauienpHas. HeoOpatuMocTh 3BOTIOLHH.

[TporcxoxieHne OT HecleUMaaIu3upOBaHHBIX NpeakoB. IIporpeccupyromas
crenuanu3anus. AJanTUBHAs pajualiysl.

JdeMoHcTpanuu:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, YU. {apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuub! u cxembl: «Pa3BuTHE OpraHnyecKkoro Mupa Ha 3emiiey», «3apobIiiu
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «Apxeontepukc», «DopMbl  O60ppObI 32
cylecTBoBaHue», «EctecTBeHHBII 0TOOP», «MHOroo0pasue COpTOB pPacTEHHUII»,
«MHoroobpazue  mopoa  KUBOTHbIX»,  «llomymsmuny,  «MyTtanuoHHas
U3MEHUYUBOCTB», «ApoMopdo3bl», «aunoananranumy», «OOmas aereHepaus»,
«/IBmxymue cunel 3Bomonum», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucmoco0IeHHOCTh OpPraHU3MOBY,
«['eorpaduueckoe Bu1000pa3zoBaHue», « IKOJOTHIECKOE BUAO0OPA30BAHUEY.

O6opyioBaHue: KOJJIEKIMSI HACEKOMBIX C Pa3JIMYHBIMU THUIIAMHU OKPAaCKH,
HA0Op IJIONOB M ceMsH, KoyuleKuus «lIpumepbl 3alMTHBIX MPUCHIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpaBJICHUS 3BOJIOLUN», 00bEMHAS MOJENb
«CTpO€eHHE TOJIOBHOTO MO3I'a MO3BOHOYHBIXY.

buoreorpapuyeckas kapra Mupa, KoUIeKiusi «DOpMbl COXpPaHHOCTU
HCKOMAEMBbIX JKMBOTHBIX W pacTeHWi», Mojaenb ammuukanusa «llepekpéct
XpOMOCOM», BIaxHble Tnpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JATYWIKA», MUKpornpenapaT «/[po3oduiia» (Hopma, myrauuu (HOpMbl KPbUIBEB H
OKpPACKH TeJNa).

JlabopaTopHble ¥ NpaKkTH4ecKne padoThbI:

Jlabopatopnasi pa6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO.

JlaGoparopHas pabora Ne 2. «Onucanve mpucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTeEpay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HU Ha 3emuie.

JloHay4yHBIE TPEICTABICHUS O 3apOKICHUM >KW3HU. HaydHble TIunoressl
BO3HMKHOBEHUSl JKM3HM Ha 3emiie: aOHOreHe3 M IMaHCIepMusA. XUMHUYecKas
HBOMIONUSI. AOHUOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB M3 HEOPTraHWYECKHUX.
DKCIEPUMEHTAIBHOE MTOATBEPKICHUE XUMAYECKON 3Boonnd. HavanpHble sTansl
ounosiornuecko sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHME INPOTOKJIETKH. llepBble KIETKM M HMX 3BOJIOLHUS.
dopMUpOBaHUE OCHOBHBIX I'PYIII dKUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonam. Karapxeil. Apxelckas u
nporepo3oiickass d3pel. llameosolickas »spa u e€ Tmepuonbl: KeMOpPUHCKHIA,
OPJAOBUKCKHM, CHUTYPUMCKUI, TIEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so30lickas spa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOU.

KaliHo3oiickass »pa u €€ TMepuoibl: MAJEOr€HOBBIM, HEOT€HOBBIMH,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KJIMMaTa U IeO0JIOTUYECKUX MpoueccoB. OCHOBHbBIE 3Tallbl
HBOJIIOIIUU PACTUTEIILHOTO U >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [losIBNIEHNE, pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpakeHHe -HBOMOUUMU. OCHOBHBIE
CUCTEMATUYECKUE TPyl OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTUA KaK Hayka. Pa3BuTue npencraBieHui o
MIPOUCXOKICHUM YeJIOBEKa. MeTolbl H3ydyeHHs aHTponoreHesa. CxolcTtBa u
pa3nuyMs 4eJ0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETIOBEKA.

HBwxymme — cunbl  (paxTopel) — aHTpomoreHe3a.  HacmenctBenHas
U3MEHYMBOCTb M €CTECTBEHHBIM o0TOOp. OOmecTBeHHBI 00pa3 KHU3HH,
W3TOTOBJIEHUE OPYJIUN TPYyAQ, MBILIJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKHU, YemoBeK
ymensli, YenoBek mnpsmoxonsamui, YenmoBek HeaHIEpTaIbCKuM, YemoBek
pa3ymHbIil. Haxonku HCKomaemMbIX OCTATKOB, BpEMs CYIIECTBOBaHMS, O0JIACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 »KU3HU, OPYAUSL.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIIME  PaChl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpHaybHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTbl  IPUCHOCOOJICHHOCTHM  NpPEACTABUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBAaHMS. EJUHCTBO 4YEIOBEYECKMX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. ITactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuner 1 cxeMbl: «Bo3nmkHoBeHne CoOJIHEUHON cHCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PacturenbHas kneTka», <«OKUBOTHas  KIIETKay,
«IIpokapuornueckas kieTtka», «COBPEMEHHAs CHCTEMA OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKUX 4YEPT CTPOEHHUS YEIOBEKA M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJIOTMUECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4eJoBeKay, «JlpeBHenmme moau», «/peBHue moam», «llepseie
COBPEMEHHBIE JTIOAN», «HeT0BeUeCKUe pachl».

O6opynoBanue:  Mymspku  «IIpomcxoxnaenue — demoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HeaHAepTaablla, KPOMaHbOHIA), CJIENKUA WU
HM300paKeHUsT KaMEHHBIX OPYJIUM TMEpBOOBITHOIO 4YejoBeKa (KaMHH-UYOMIIEPHI,
pyOmna, ckpeOia), TeOXpOHOJOrHMueckas Tabnuua, Koyekuus «DPopmbl
COXPAHHOCTU UCKOTIAEMBbIX )KUBOTHBIX U PACTECHUIN».

JlaGopaTopHblie 1 NPpaKTHYECKHUE PA0OTHI:

[Tpaktuueckas padora Ne 1. «/3ydyeHne UCKONMAEeMbIX OCTaTKOB pPAaCTEHUU U
YKUBOTHBIX B KOJUICKIUSIX).



DKCKypcHsi «IBOJIOLMSA OPraHMYECcKOro mMupa Ha 3emiie» (B €CTeCTBEHHO-
HayYHBIN WM KpaeBETUECKUN My3ei).

Tema 3. Opranusmbl 4 OKpYKAKOIIAs cpeaa.

DKOJIOrus Kak Hayka. 3aJadd U pa3iesibl 3KOJ0oruu. MeToasl 3KOJIOTHYECKHX
UCCJIEI0BAHNUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3E€MHO-BO3JYIIHAS, MOYBEHHAS,
BHYTPUOPTraHU3MEHHAsI.

Okonoruueckne ¢akropel. Kimaccudukamms 5>KoI0THYECKHX (PaKTOPOB:
abnoTHyecKkue, OMOTHYECKHE M AaHTPONOreHHbIE. JleliCTBHE 3KOJOTMYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIEPATYPA, BIAKHOCTh. DPOTONEPHOIU3M.
[Ipucnocobnenusi OpraHu3MoOB K  JIEUCTBHIO  aOMOTHYECKUX  (AKTOPOB.
buosornueckne puTMBl.

buotnueckue (akTopBhl. Bunpr  OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIUS, XUITHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasutusm, koonepaius,
MyTyajJu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OMOTMYECKMX B3aUMOJCHCTBUI ISl CYIIECTBOBAaHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTHUKU nomyiasuuu. OCHOBHBIE TOKa3aTelu
MOMYJIAIUU: YHCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIUN U €€ PEryJIsALus.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynwe, O. ['ekkerns.

Tabmuupbl u cxembl: Kapta «lIpupoansie 30HbI 3emin», «Cpenbl OOUTaHUs
opranu3zMoBy», «Poronepuoausm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTH NOMYJIALUU HHDY30pUun-Typenbkn», «[lumessie nenm».

JlaGopaTopHblie U NPpaKTHYECKHUE PA0OTHI:

JlaGoparopnas pabora Ne 3. «Mopdosioruueckre 0COOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIIIUI Pa3HBIX BUIOB
pacTeHU.

Tema 4. Coo01ecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBbI.

Coo0miecTtBO Oopranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiieBasi). Buabl-momMmuHanTel. CBsA3U B
OHoIIEHO3E.

DKojlornyeckue cuctembl (9kocucteMbl). IloHsiTue 00 »dKocucTemMe U
ouoreoneHoze. DOYHKIMOHAJIbHbIE KOMIIOHEHTHI 3KOCHUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BEIECTB U MOTOK YHEPTUHM B DKOCHUCTEME.
Tpoduueckue (muieBbie) YpPOBHM HSKOCHCTeMbl. [luleBble IMenu © CETH.
OcHOBHBIE TMOKa3aTeIud HKOCUCTEMBI: OHOMacca, MPOAYKIHS. IKOJOTUYECKUE
nupamMuabl: TPOAYKLUWH, YHCIEHHOCTH, Ouomaccel. (CBOWCTBA 3KOCHCTEM:
YCTOWYMBOCTh, CAMOpEryJsinus, pa3sutue. Cykueccus.

[IpuponHble PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCHUCTEMA XBOMHOTO
WJIU ITUPOKOJIMCTBEHHOTO JIECA.

AHTPONIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sMCTBEHHOE 3HAYEHHUE arPO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak Qakrtop ycToiunBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouochepnl. XKupoe BemectBO M ero (pynknuu. OcoOeHHOcTH Ouocdepbl Kak
rJ100aIbHOM 3KocucTeMbl. [/[uHamuyeckoe paBHOBecue M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemIeCTB U OMOT€OXUMUYECKHE IUKJIIbI 3JIEMEHTOB (YIiiepoa,
a30Ta). 30HAIBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIU.

YenoseuecTBO B Onochepe 3emiid. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
['1o6abHbBIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocyniecTBoBaHuE MIPUPOJIBI u YEJI0BEYECTBA. CoxpaHeHue
Ooropa3zHooOpasusi Kak OCHOBa yCTOMYMBOCTH Orocheprsl. OcHOBA pallMOHATBHOTO
yOpaBJeHUs NPUPOAHBIMU pPeCcypcaMH M HMX HCHOJIb30BaHUE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JdeMoHcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmuubr u cxemsl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupogubie coobimectBay, «llemu nutaHus», «IKOJOTHUECKAs MUPaMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHo3 BoaoEéma», «ArpoieHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS HA NOpUPOAY», «BakHeWlIne HMCTOYHUKU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOa», «[louBa — BaxkHelIllas COCTaBIIAIOLIAs
ouochepr», «Paktopsl Aerpaganuu moun», «llapuukoBsiii 3gdekT», «DakTophl
paarMoaKTUBHOIO 3arpsisHeHust Ouocdepb», «OOmas crpykrypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH OHOChHEpbI»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B IpuUpoie».

O6opynoBaHue: MoJeib-anmuiuKanus «Tunuunele OMOLIEHO3bD, TepOapuit
«PactutenbHble cooOmIecTBay, KoJuiekiuu «buonenos», «Bpeautenu BaxxHeHIIMX
CEIIbCKOXO3SIMICTBEHHBIX  KYJIBTYp», TepOapuu M KOJUICKIMM pacTeHUd U
KUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJOTMYECKHMM rpymnnaM OJHOTO BHUA,



Kpacnas kuura Poccuiickoit ®enepanun, H300pakeHUsT OXpaHSIEMBIX BHJIOB
pacTEeHHI U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOIPAMMLBI 11O
bMOJIOTMN HA  BA30OBOM  VYPOBHE CPEIAHEI'O  OBHIEI'O
OBPA30OBAHUIAA

Cornmacio ®I'OC COO, ycraHaBiauBaroTcs TpeOOBaHUS K pe3yJjbTaram
OCBOCHMSI  OOy4YAIOIIMMHCS  TpOrpamMM  CpeAHero  oOiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUS mHpeaMera «bHOJIOTHS»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIIONINE: OCO3HAHUE O0YYaIOIUMHUCS POCCUMCKON
IPAKIaHCKON UJIEGHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HaJuyue MOTHBAIMM K OOYYEHHUIO  OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYarolUXCsi PyKOBOJACTBOBATHCS B CBOCH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHUs, HAJIWYUE HKOJOTHUYECKOrOo IPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH 1LIETU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS INpeaMera «buosorus» mocrturarorcs B
CIMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JESITEIILHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMHA POCCUUCKUMU COLMOKYJIBTYPHBIMH, HICTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMU, MPUHATHIMU B OOIECTBE MPaBWJIAMU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TIpOIlECCaM CaMOIO3HAHMs, CaMOBOCIHUTAHUS W
CaMOpAa3BUTHUS, PAa3BUTU BHYTPEHHEH IIO3ULUMHU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHUS K 3aKOHY M IPABOIIOPSJKY, YEIOBEKY TPYJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOT'0 YBaXKECHHS, OCPEKHOIO0 OTHOIICHUS K KYJbTYPHOMY HACIEIUIO U
TpaJULIMsIM MHOTOHAIMOHAIILHOTO Hapoaa Poccuiickor denepanuu, Npupoie u
OKpYKaIoWIEn cpefie.

JImdHOCTHBIE pe3yJabTaThl OCBOCHUS Yy4deOHOro mnpenmera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTh 00YUaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW IMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIUN, TO3UTHUBHBIX BHYTPEHHUX  YOEXICHUN, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHMCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTA B MPOLECCE PEANTU3ALMA OCHOBHBIX HaIPABJICHUN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUUA O0YHAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIeHA POCCUUCKOTO 00IIeCTBa;



OCO3HAaHUE CBOMX KOHCTHTYLUMOHHBIX MpaB U OOS3aHHOCTEH, YyBa)KE€HHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MESITENBbHOCTH NPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M IMO3HABATEIbHBIX 3a7a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEJENsITh COOCTBEHHYIO TMO3MIMI0 10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSCHATD €€;

YMEHUE YUYUTHIBATH B CBOMX JCUCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C pa3HBIMH YOCKICHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COIMATIBbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX U HCCIENOBATEIbCKUX 3a/1ad, YBAXKUTEIHHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIECHUH CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAapPHOUN U BOJIOHTEPCKOU NESITENBHOCTH;

2) IATPMOTUYECKOTO0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTh pOCCHUICKOI IrpaXIaHCKOMN UJEHTUYHOCTH,
NaTpuoTU3Ma, YBOXKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH TMEpe.l
Ponunoy, ropmoctm 3a cBOM Kpa, cBOo PoanHy, CBOM A3BIK M KYJBTYpY,
MPOIIUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAaMATHUKAM MPUPOIBI,
JTOCTUXEHUSIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLEHMBATh BKJIaJ POCCHUMCKMX YYEHBIX B CTAHOBJIICHHE U
pa3BuTHE OWOJOTUM, TOHUMAaHUS 3HAYEHUs] OHOJIOTMM B TO3HAHWU 3aKOHOB
MPUPOBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIY)KE€HHUIO U 3amure OTeuecTsa,
OTBETCTBEHHOCTh 32 €ro CyJ1b0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE YXOBHBIX LIECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOCHHE YCTOMUHUBOrO OyayIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIISAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IMPUHSTUS LEHHOCTEHW CEMEMHOW IKU3HU B COOTBETCTBUM C
TpaguuusMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA :

ACTETUYECKOE OTHOIIECHHWE K MHPY, BKJIHOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,



MOHUMaHUE YMOLIMOHATBHOTO BO3ACHCTBUS AKUBOM NPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMUHOCTH;

S) ¢usnyeckoro BocnuTaHus, (pOPpMUPOBAHUA KYJBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHUE W peanu3alus 370pOBOro u 0Oe3omacHoro oopasza KU3HU
(3mopoBoe  TUTaHUE, COOJIOJICHME TUTMEHWYECKUX TpaBUI W HOPM,
cOamaHCHpPOBaHHBIA PpEXUM 3aHATHA UM OTAbIXa, peryjsipHas (¢u3nyeckKas
aKTUBHOCTB), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PH3UYECKOMY H MICUXUYECKOMY 3/10POBBIO;

NOHUMAaHUE I[EHHOCTH TMPaBUJ HWHIAUBUIAYAIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOUIUX 3[I0POBBIO U )KU3HU JIHOJIEH;

OCO3HaHHUE MOCIEACTBUN W HENPHUITHS BPEIHBIX MPUBBIYEK (YNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU MacTepPCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHMBHOM JEATETLHOCTH TEXHOJIOTMUECKOW U COIUATBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO
BBINIOJIHATH TAKYIO JI€ATEIbHOCTD;

MHTEpEC K pa3InyHbIM cepaM MpoPEeCCHOHAIBHON AESITEIIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymieit mpodeccuu U  PpeaTu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JI0rH4€CKOr0 BOCIIUTAHMSI:

HKOJIOTUYECKU 1IeJIECO00pa3HOe OTHOLIEHUE K MPUPOAE KaK HCTOYHHKY
YKU3HU Ha 3eMJle, OCHOBE €€ CYIIIECTBOBAHUS;

NOBBIIIEHUE YPOBHSA HKOJOTMYECKOW KYJBTYpbl: NPHUOOPETEHHE OMbITa
IUIAHUPOBAHUSA TIOCTYNIKOB U OLIEHKM HUX BO3MOXXHBIX IOCHEACTBUMA Jis
OKPYKaIOIIEN CPEJIbL;

OCO3HaHHE TJI00AJBHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM M IMyTed ux
peuieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble NPU HU3YYEHUH OHOJOTUU
3HaHWS W YMEHUS TPU PEUIeHUH TMpoOJeM, CBSI3aHHBIX C palUOHAIbHBIM
OPUPOJIONOIb30BaHMEM  (COOJIOJIEHHE  TMpaBWUi  TOBEACHUS B IPUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHE pAaBHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);



aKTUBHOE HENPUATHE JACUCTBUM, IPUHOCAIIMX BpEX  OKpYXkKarolen
IPUPOJIHOM cpesie, YMEHHE IMPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMUYECKHE
IIOCJIEICTBUS NIPEATIPUHUMAECMBIX JEUCTBUM U PEJOTBPALLATH UX;

HaJIM4KUE PA3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS UMM B IIO3HABATEJIBHOM, KOMMYHUKATUBHOW M COLMAJIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JECATEIBHOCTH 3KOJIOTHUECKON
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NTO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HAyKHd M OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJOre
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILEHCTBOBAHHUE SI3BIKOBOW M YHUTATEJIbCKOW KYJIbTYphl KakK CpeACTBa
B3aMMOJICUCTBHS MEXY JIFOJAbMH U MIO3HAHUS MUDA;

NOHMMaHue creuupuku OWOJIOTMHM KaK HayKd, OCO3HAaHHUA €€ poiud B
(GOpMUPOBAHMHU PAIMOHATIBHOIO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU LEIOCTHOIO
IpEICTaBICHUs 00 OKpY)KaloIleM MHpEe KaK O €AMHCTBE NPUPOIbI, YEIOBEKa U
oOlmecTBa, B IMO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEM W pEelEeHUuu MpodieM
COXpaHEHUs! IPUPOJHOIO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OHOJIOTUU ISl COBPEMEHHOM LMBUIN3ALUU:
o0ecrieyeHnss HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHHE MEepPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pelmaTb pPECypCHble  MPOOJIEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEW BBIXOJIA U3 MNIOOANBHBIX 3KOJIOTUYECKUX MPOOJIEM U
oOecrieyeHusi  nepexoja K  yCTOWYMBOMY  PAa3BUTHIO,  PALMOHAIBHOMY
UCIOJIb30BAaHUIO MPUPOJHBIX PECypcoB M (OPMUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OWOJOTMYECKUMX 3HAHUA B ULEIIX
NOBBIIIEHUA OOIIe KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHOM TIPaMOTHOCTH OOYyYaromuxcs, GopMUpPyeMOi
IpU U3YYEHUU OHOJIOTHH;

NOHUMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, UCIIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHMS JUIsl aHaldu3a M
OOBSICHEHHUS SIBJIEHUN OKPYKAIOUIEro MHpa M MPOUCXOMASIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aK/IIOUEHUS Ha OCHOBE HAY4YHBIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LIEJIBIO MOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS
peuieHus npodyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HaHUE LIEHHOCTHM HAY4YHOU JeATEIbHOCTH, TOTOBHOCTb OCYILECTBISATH
IIPOEKTHYIO U HCCIIE0BATENBCKYIO ACSITENBHOCTh HHANBUYAIBHO U B TPYIIIIE;



I'OTOBHOCTB 141 CITOCOOHOCTH K HECTIPCPLIBHOMY O6p330BaHI/IIO 141
CaMOO6p3.30BaHI/II-O, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTHUU B
COOTBCTCTBHHU C ) KN3HCHHBIMH HOTp€6HOCT$IMI/I.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHMS y4eOHOro mnpeaMera «buomorus»
BKJIIOYAIOT: 3HAYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHHS O00ydaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHbIE MOHATUS, OTPa’KaloIIne
IEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa W cHenu@uKy METOJOB IO3HAHMUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HEPrus, SIBICHUE, MPOIiecC,
CUCTEeMa, Hay4YHbIH (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccienoBaHue,  HaONIOJIeHHWe,  U3MEPEHHE,  JKCIEPUMEHT U JIPYTuXx),
yHUBEpCaIbHbIE Yy4YeOHbIE JeHCTBUS (TO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIMOHATBHON
IPAMOTHOCTH MW  COLUMAJIbHOM KOMIETEHIMU OOyYarouuxcsi, CHOCOOHOCTb
oOyuaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  yHUBEpCalibHbIE y4eOHBIC JICUCTBUSA B
MO3HABATEJILHON 1 COITMAILHOMN MTPaKTHKE.

MeranpeaMeTHbIC PE3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEAHETO OOIIETro
00pa3oBaHus JOJDKHBI OTPAXKATh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH MO3HABATEJbLHBIMH
AEUCTBUSIMMU:

1) 6a30BbIE JJOrHYECKHE TeiiCTBHA:

CaMOCTOSATENIbHO  (OpMYJIMpOBaTH M aKTyallM3UPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOSHUM 3HAHMK MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanm3a, cCMHTE3a, CpaBHEHMUSI, KilacCH(pUKAIUU, 0000IIEeHHS ), PACKPBIBATH CMBICI
OMOJOTUYECKUX TOHATHN (BBIIETATh MX XapaKTepHBIC MPU3HAKHU, YCTaHABIUBATH
CBSI3M C IPYTUMU TTOHATHSIMHU );

OTIpENIEATh IEU JeATCILHOCTH, 3aaaBas IlapaMeTpbl W KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ICSITEIbHOCTH C TIOCTABJIICHHBIMU TIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE IMOHATHS I OOBICHEHUS (DAKTOB U SBJICHUI
YKUBOU IIPUPOBI,

CTPOUTH JIOTHYECKHE PaCCYXKJACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHMS B pacCMaTPHBASMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

IIPUMCHSITH CXEMHO-MO/JICIbHBIE Cpe/acTBa JUIS MpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMH  Pa3HOrO  POJA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAILIMOHHBIX HCTOYHUKAX;

pa3pabatrbiBaTh IUIaH pEIICHUs MPOOJEMBbI ¢ YUETOM aHaIM3a MMEIOLIUXCS
MaTepUaIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€ATEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YIIHTATOB
LIEJI5IM, OLIEHUBATh PUCKU MOCIEACTBUHI IEATEIBHOCTH;

KOOPAVMHUPOBaTb U  BBINOJHATH pabOTy B  YCIOBUSIX  pEalbHOIO,
BUPTYAIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEILIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBHUA:

BJIA/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENIBCKON U IPOEKTHON JEATEIBHOCTH,
HaBbIKAaMHU  pa3pelieHus Mpo0sieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/IOB PEIICHMS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3jiW4HbIE BUABI JEATEIBHOCTH II0 IIOJYYEHHID HOBOI'O
3HaHUS, €ro HUHTEpIpeTaluy, MpPeoOpa3OBaHUI0O U TMPUMEHEHHMIO B Y4YEOHBIX
CUTYyalUsiX, B TOM YHCJIE TIPU CO3AaHUN YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIN THUI MBILUIEHUS, BIAI€Th HAYYHOU TEPMHUHOJIOTHUEN,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh U (HOpPMyJIHpOBaTh COOCTBEHHbIE 3aJadd B 00pa3oBaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUINOTE3y €€ pEelIeHUs, HAXOAMTh apryMEHThl Ui JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLCHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh L€JICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETb MEPEHOCUTh 3HAHUS B IO3HABATENBHYIO M IMPAKTUYECKYIO 00JIACTH
KU3HEIeATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOIMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) paboTa ¢ uHpopmMaumeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(pOpMALMK (TEKCTE yueOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIOBApsSIX H
CIpaBOYHHUKAX, KOMIBIOTEPHBIX 0Oa3ax naHHBIX, B VHTepHeTe), aHaIU3UpOBAThH



MH(POPMAIMIO Pa3IMYHbIX BUAOB U (POPM MPEACTABICHUS, KPUTUUYECKH OLIEHUBATH
€€ I0CTOBEPHOCTh U HEITPOTUBOPEUUBOCTD;

(opMyIMpOBATh 3alIPOChl U MPUMEHATH PA3IUYHbIE METOJbI MPHU MOUCKE U
otOope Omosornyeckor MHGOpMaIK, HEOOXOMUMOMN /IS BHITIOJHEHUS yUeOHBIX
3a11ay;

npuoOpeTaTh ONBIT MCHOJIb30BaHUS HMH(DOPMALMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATH KYJIbTYpPY AKTUBHOT'O MCIIOIb30BAHMS Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  MpeICTaBICHUS
ouonornueckoil nHPopMaru (CXeMbl, rpauKu, TUarpamMmbl, TaOIHUIIbI, PUCYHKH
" Ipyroe);

UCIOJIb30BaTh HAy4yHBbIH $3bIK B KauyeCcTBE CpeacTBa Ipu padbore cC
Onojornyeckod HHQOpMaUuend: NTPUMEHATh XUMUYECKHE, (U3HYECKUE U
MaTeMaTUYeCKUe 3HaKW W CUMBOJIBI, (OpMyIbl, abOpeBHATypy, HOMEHKJIATYpY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJaJeTh ~ HABbIKAMU  pACIO3HABaHUS W 3alUThl  MHpOpMAaIuH,
UH(OPMAIMOHHON 0€3011aCHOCTH JTUYHOCTH.

OgyaieHHe YHHBEPCAIbHBIMA KOMMYHUKATHBHBIMY /1e/iCTBUSIMH:

1) o6menue:

OCYIIECTBIISATH KOMMYHHUKAIIUK BO BCeX cepax KU3HU, aKTUBHO y4acTBOBATh
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYKJIaeMOH TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXAECHUS OTHOCHUTEIBHO BBIMOJHEHUS MpeasiaraeMoiu
3aJlayd, YYUTBIBATh MHTEPECHl U COIIACOBAHHOCTh MO3ULMUN JPYTrUX YYaCTHUKOB
JMasnora Wi JUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpPEJICTBA OOLICHMs, MOHUMAaTh 3HAYEHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHMS KOH(MDIMKTHBIX CHUTYalHi,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MEPETOBOPHIL;

BJA/IETh Pa3jIMYHBIMHU crioco0aMu OOILIEHHUS U B3aUMOJCHCTBUSI, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSIBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECETHUKY
U B KOppeKkTHOU popme hopMyIupOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOIO TOYKY 3pPEHUSI C MCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eTeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThI MpU PEIICHUH OMOJIOTMYECKON MPOOJIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh
NPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOACHCTBUS IPU PELICHUN YUEOHOU 3a/1a4u;

BBIOMpPATh TEMATHKY M METOJIbl COBMECTHBIX JEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXKJ0T0 4JIEHA KOJUIEKTHUBA,;



NPUHUMATh LEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHW30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSL MO €€ JTOCTUKEHUIO: COCTaBIIATH IUIaH JECHCTBHIA,
pacnpenensiaTb poiau ¢ YYETOM MHEHUM YYaCTHUKOB, OOCYXIAaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbI B
001l pe3yapTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TNPOEKTHI, OIEHMWBATh HJEH C TO3WLIHMH HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJ1aieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMY 1eHCTBUSIMU:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHMS JJIA BBISBICHUS MNpPOOJEM U HX
pelIeHNUs B )KU3HEHHBIX U YU€OHBIX CUTYAIIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJOTMYECKMX 3HAHUN II€JIEBblE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSIX M MOCTYIIKax MO OTHOLIIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAIOLIHX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/laud B 00pa30oBaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIbHO ~ COCTAaBJISITh IUJIaH peUIeHus npolbjemMbl ¢ yu€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM;

pacuMpsTh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX IPEANOYTCHHUII;

JieJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peuICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW 3PYIHULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOW O0Opa30BATENbHBIN H
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBHI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIECIISIM;

BIAJCTh HABBIKAMM  TIO3HABaTEIbHOW  pedIieKCMu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUA M MBICIHUTEIBHBIX IPOLECCOB, HX PE3YJIbTATOB U
OCHOBAaHM, MCHOJB30BaTh NPUEMBI pediieKCHH i OLIEHKU CUTYyalluu, BbIOOpa
BEPHOT'O PEILCHUS;

YMETh OLIEHUBAaTh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHU)KEHMUIO;



IPUHUMATh MOTHBBI M AapTryMEHTHl JAPYIMX IPU aHAINU3E PE3YJIbTaTOB
JEATEIIbHOCTH;

3) npuHsTHE CeOSI M IPYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apTyMEHTHl JAPYIMX TMpPU aHAIHU3E PE3yJbTaTOB
JEATEIIbHOCTH;

MPU3HABATH CBOE MPaBO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3UIMH JIPYTOro YeJI0BEKa.

NNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaTthl ocBoeHHsl mnporpamMmbl COO mo Ouosorud Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue I yueoHoro npeamera «buonorusy»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, MHTEPIPETALMH U
peo0pa3oBaHUIO 3HAHUW, BUABI JIEATEIBHOCTU IO MOJYYEHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAaHUM B PA3IMYHBIX YYEOHBIX CUTYyaIUsX, a TaKXKE€ B PeaabHBIX
JKU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
pe3ynbTaThl MPEACTABIICHBI IO T0JIaM 00yUYEHUSI.

[IpeameTHble pe3ysbTaThl OCBOEHUSA yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUU O MECTE U POJIM OUOJOTUM B CUCTEME HAY4YHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAy4YHOTO MHUPOBO33PEHHUSA, O BKIIAJI€ POCCHICKHUX H
3apyO€KHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (YHKIIMOHAIHHOM
IPAaMOTHOCTH YeJIOBEKA JIJI PElIeHUs )KU3HECHHBIX 3a]1ay;

YMEHUE PaCKpbIBATh COJIEpKAHUE OMOJIOTMYECKUX TEPMUHOB U TMOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB W IMpeBpallcHHe
SHEPIUM), TOMEOCTa3 (CaMOpEryJILus), YPOBHEBASI OpraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHUE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJOTUYECKHE TEeOopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, UEHTpajdbHas JOTMa MOJIEKYJsIpHOM Ouosioruun), 3akoHbl (I
Mennens, T. Moprana, H. Y. BaBunoBa) u yuenus (0 1eHTpax MHOT0O0Opa3usi u
MPOUCXOXKIEHUS KyJIbTypHBIX pacTeHuid H. V. BaBunosa), onpenenstb rpaHuIlbl
WX IPUMEHHUMOCTHU K )KMBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OWOJIOTHH: HAOIIOJCHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOILIECCOB W SIBICHUN, OpraHU3alus WU MPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTA,  BBIIBI)KCHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJYy HCCIEIyEeMbIMU BEJIUYMHAMH, OOBSICHEHHE TOJYyYEHHBIX



pe3ynbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU TOJYUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIC NMPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTU
IPOIIECCOB: OOMEHA BEILIECTB M MPEBpAIICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHMS, PAa3MHOXKEHUS, WHIUBUAYAJIbHOTO pPAa3BUTHUA  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSITh MOJMyYEHHbIC 3HAHUSA JJIS1 OOBSICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATUSA MPAKTUUYECKUX PEIICHUH B IOBCEIHEBHOMU
XKU3HM C LENbl0 oOecreyeHus Oe30MacHOCTH CBOEro 3J0POBbS U 3/I0POBbS
OKPYXAIOIIUX JIOEH, COOMI0IEHUSI HOPM I'PaMOTHOTO MOBEJECHUSI B OKPY KaloIen
OPUPOTHON cpene, MOHMMAaHHE HEOOXOAMMOCTH HCIIONBb30BAHUS JOCTHKCHUN
COBPEMEHHOU ounonoruu U OMOTEXHOIOT Ui UL PalMOHAIBHOTO
MPUPOAOIIOIH30BAHUS;

yMEHUE pemaTh dSJEeMEHTapHble TEeHETHYEeCKHE 3a7ayd Ha MOHO- U
TUTUOPUIHOE CKpELMBAaHUE, CLEIUIEHHOE HAaclIeJOBaHUE, COCTAaBIISITh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUA ISl TPEJCKa3aHUs HACIEIOBAHUS MPHU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBINOJIHATh JTAOOPATOPHBIE U MPAKTHYECKHUE PadOTHI, COOJIIOAATH
npaBuia mpu padboTe ¢ ydeOHBIM U JTa00PATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OICHMBATh M HHTEPIPETUPOBATH HH(DOpPMALIHIO
OMOJIOTMUECKOTO  COJIEp’KaHWs, BKIIOUYAIONIYIO TICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEICTBa MACCOBOM MH(pOPMAINH, HAYYHO -TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIIEOBaHUM B OHOJOTHH,
MeAMILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIE COOOIICHUS,
000011as1 OMOJIOrMYECKYI0 UH(POPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITOJIb30BATh IOHSITUIHBIN anmapaT OUOJIOTHH.

[IpenmeTHbIe pe3yibTaThl OCBOEHHs yueOHOro mnpenmera «buonorus» e 11
KJlacce IOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HAaHWsI ECTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPa U HAy4HOT'O MHPOBO33PEHHUS, O BKJIAJE€ POCCHUMCKUX U
3apyOEKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (YHKIIMOHAIHHOM
I'PaMOTHOCTH YeJIOBEKa IS PEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBhIBaTh COJEpKaHHWE OHOJOTUYECKUX TEPMHUHOB M TOHSITHIA:
BU/I, IONYJISALKS, T€HO(MOH I, SBOJIOLHUS, IBHKYIIHE CUIIbl ((DaKTOPBI) 3BOJIOLNH,
MPUCTIOCOOJICHHOCTh OPraHMW3MOB, BHI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



DKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, pEIyLUEHTbl, LENU [NUTaHUs,
HKOJIOTHYECKas upamua, OMoreoneHos, onocdepa;

yMEHUE Hu3JIaraTh OWOJIOTHYECKHUE TeopuH (dBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPUS DHBOJIIOIMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoapimieBoro cxonacrtea K. M. bapa, yepenoBaHus IIaBHBIX HANpaBJICHUA U
nyteit sBomonuu A. H. CeseproBa, yuenus o ouocdepe B. U. Bepnanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTHU K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAy4YHOTO MO3HAHUS B OMoOrnu: HaOIIOACHUE U
ONMCAHUE KUBBIX CUCTEM, IPOLIECCOB W SBJICHUN, OpraHW3alvs U IIPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIIBM)KEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEIUYMHAMHU, OOBSICHEHUE TMOTYyUYEHHbIX
pe3yJbTaToOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHUM, TEOPUM M 3aKOHOB, YMEHUE
JIeJIaTh BBIBO/IbI HA OCHOBAHUWU ITOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHBbIE NPU3HAKH CTPOCHHSI OHOJOTMYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALUNA, NPOAYLEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOTreOIIeHO30B U JIKOCUCTEM, OCOOCHHOCTHM TPOLIECCOB: HACJIEACTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTU
OpraHU3MOB, JE€WCTBHS HKOJOTMYECKUMX (DAKTOPOB HA OpraHU3Mbl, MEpEeHOca
BEIIECTB M IIOTOKAa JHEPTMM B JKOCUCTEMAX, AHTPONOTCHHBIX HW3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXMMHYECKUX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOIMYECKUX
IIPOLIECCOB U SBJICHUM, U1 NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
XKU3HH C LENbl0 oOecnedeHus: Oe30MacHOCTH CBOEro 3/J0POBbS U 3JI0POBbS
OKPY’KaIOILKX JII0/IeH, COOIIOCHHSI HOPM T'PaMOTHOT'O MTOBEACHUS B OKPYKaroIien
OPUPOJHOM cpelie, MOHMMaHHE HEOOXOAMMOCTH HCIIOJIBb30BAHUS JOCTHUKEHUN
COBPEMEHHOW OMOJIOTHH ISl pALIMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTHYECKUE 3aJa4M, COCTABISITH CXEMBI
NepeHoca BEIeCTB U SHEPTUU B HKOCHCTEMaX (LIEMU MUTAHNUSA);

YMEHHUE BBIMOIHATh JTA0OpPATOPHBIE W MPAKTHYECKUE PabOThI, COOIIOMATH
npaBuiIa mpu padboTe ¢ ydeOHbIM U Ja0OpaTOPHBIM 000PYIOBAHHEM;

YyMEHUE KPUTHUYECKH OIIEHUBAaTh M HWHTEPIPETUPOBATH HH(MOPMAIUIO
OMOJIOTUYECKOTO  COJEpP)KAaHUS, BKIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEeICcTBa MacCOBOM MH(MOPMAINHU, HAYIHO -TIOMYJISIPHBIC
MaTepuaybl),  paccMaTpuBaTh  IJIOOAJIbHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3[1aBaTb COOCTBEHHBIE ITMCbMEHHBIE W YCTHBIE COOOIICHMS,
000011as1 6MOJIOrHYecCKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, FPAMOTHO
WCITI0JIb30BATh MOHITHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne ni/nn P Konrpoabubie IIpakTHyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoThI
pecypcsbl
bu6nmoreka IIOK
1 b 2 .
MOMOTIDL Kt Hayka 05 https://m.edsoo.ru/7f41¢c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmorexa LIOK
p . https://m.eds00.ru/7f41c292
. bubmuoreka [IOK
3 XVUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 JKHSHEASATEILHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHUE U MTHAMBUAYAJIBbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
PIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KIIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (witdpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsbl
bu6nmoreka [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bu6nuoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 Opranu3MBl H OKpyKalolas cpesa > 1 https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuorexa [IOK
P 2
> CICPBHOC Bpent https://m.eds0o.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 [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 IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrtposbubsie IIpakrnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuyeckas pabora Ne 1
2 «Mcnonp30BaHne pa3TUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuorexa [JOK
U UX U3Y4CHHUE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmorexa [IOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.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 Hyxaentosbie kuciotsl. ATO https://m.edso0.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubmmoreka [JOK
kietku. Knetounas Teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CtpoeHune dyKapuOTHYECKON KIIETKH.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHUs KJIETOK bubnuorexa [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax U ux
OTIMCaHUEC»
bu6mmorexa [IOK
12 (JOMEH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 ®orocnites. XemocHnres https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kieTku. Muros. JlabopatopHast BuGmorexa LOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIpEIapaTax»
buocunTe3 Oenka. Peakmms bubmuoteka [JOK
16
MaTpU4YHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmorexa [JOK
17 Tpascasnus — Guocnres benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexka [HOK



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

BUPYCHI

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

bu6mmoreka [JOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
bu6mmoreka [JOK

2 Meti

0 o3 https://m.edso0.ru/863e7f4a

OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0I0TBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 WuauBuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexa [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa [TOK

P ’ P https://m.eds00.ru/863e8878
CKpEIINBaHHE
WTHOpUIHOE CKpeluBaHue. 3aKOH
25 fesaminioro Harz:nneI OBaHMS bubmotera [JOK
A https://m.edsoo0.ru/863e89a4
MIPU3HAKOB
ClerieHHOE HaclIeIOBaHUE
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'enetuka moma. HacimenmoBanme bu6mmnoreka [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

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso0o.ru/863e8c60

W3menunBocTh. HenacnencrBeHHas
M3MEHYUBOCTb. JIJabopaTopHas

pabota Ne 6. U3yuenue bubnnoreka [JOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»
HacnencrBeHnHas "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTamui y 1po30Quisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmunoreka [JOK
30 Peterinia seropeia 1 https://m.eds00.ru/863e8d78
PesepBHEIi ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh U 1
U3MEHUYUBOCTH OPTaHU3MOBY
bu6nmnoreka [JOK
32 Ceeiuis Kak Hayka i poLece 1 https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIINNA 1 bu6nmnoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnorexa [JOK
NPOU3BOACTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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 KIIACC

KosaunyecTBo 4yacoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 bubmorexa LIOK
t A ya https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTHA NIpEACTaBICHUN 1 bubnuoreka [IOK
00 3BOMIIOLIUU https://m.eds00.ru/863e9570
bu6mmoreka [JOK
3 M 1
HKPOSBOTHONHA https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 31eMeHTapHast
€/IMHUIIA BUJIA U HBOJIIOIHH.
4 JII;60 I;To HI:[M abota Jl\io 1 1 0.5 bubmmorexa LIOK
patopHa:i p B ' https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHuIecKOMY KPUTEPHIO»
5 JIBIKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnuorexa [IOK
(bakTOpHbl) 3BOIOLIUU https://m.edsoo.ru/863e9da4
bu6mmorekxa [IOK
6 E it 0TO 1
CTECTBEHHBII 0TOOp 1 ero Gopub1 https://m.eds00.ru/863e9ed0
Pe3ynpTaThl 3BONIIOLINN:
PUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIIUN

https://m.edso0.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

HeoOpatumocTs 3BOIIONNN

Ucrtopust xu3Hu Ha 3emiie 1 METObI

10 N
e€ n3ydeHus
1 ['unoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
[epuo1am https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTEILHOTO U )KHBOTHOTO MHUDA.
[IpakTuueckas padbora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKONIaEMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cuctema bubnunoreka [JOK
OpPraHr4eCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edso0.ru/863eac2c
16 JBrxy1uie cuibl ((pakTophl) bubnuorexa [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O600IICHHE T10
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [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

(bakxTopsI

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

AbGuoTtnveckue hakTophbI.
Jlaboparopuas padota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

. bubmmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.eds00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnausnHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmuoreka [JOK
23 brornieckue dakTopet https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckast pabora
24 No 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIUI pa3HBIX BUIOB
pacTeHu
o5 Coo01iecTBa OpraHu3MoOB — bubmmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI bubmuoreka [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTtBa sxocucteM. CyKieccus
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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 YenosedecTBO B Onochepe 3emiu 1
33 CocyiecTBoBaHUE TPUPOBI U 1 bubmuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600IICHUE TEMBI
34 «Co00111eCTBa U DKOJIOTUUECKHAE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /I1ox
pen. [Taceunuka B.B., AkunonepHoe obmectBo «M3natenpctBo «IIpocBemnenne»
* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6énios A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinoneproe o6miectBo «M3naTenbcTBO

((HpOCBGHleHI/IG»

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
https://myschool.edu.ru/

https://resh.edu.ru/
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