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HOACHUTEJIBHAA 3AIINCKA

[Ipu paszpaboTke mporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpeJINICHHUs] MOAXOAOB K (OPMUPOBAHUIO COJEPKaHUS Y4EeOHOro IpeaMera
«buomorus» COCTaBWIM: KOHIENTyalbHbie TonoxeHus @IroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, colepKaHHs, pe3yJlbTaToB OO0ydYeHUs U
TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TTOJIOKEHUSI 00 OOITUX EIAX U
MPUHIIAINAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero oOpa3oBanuss B Poccuiickoii deneparuu, a TakkKe IOJOXKEHUS O
cnenuduke 6mMoyIOoTuH, €€ 3HAYCHUU B TTIO3HAHUU JKUBOUM MPUPOABI U 00ECIICUCHUN
CYILIECTBOBAaHUS 4YesoBeYecKoro obimiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSM,
ompeieNIeHbl OCHOBHBIE ()YHKIIMU TIPOTrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuojoruum Ja€T NpeacTaBleHWe O Iensx, o0 oOuei
CTpaTeruy OOYy4YeHHS, BOCHUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CpEICTBAMU
yueOHoro mpenmera «buosorus», omnpenenser o00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pacopeieiieHue Mo paszjienaM ¢ TeMaM,
PEKOMEHIYEMYIO TMOCJIeIOBATEIbHOCTh M3YUYEHHsS] YUYEOHOr0o MaTepuaia ¢ y4éToMm
MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€M, JOTMKH 0Opa3oBaTEIbLHOIO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00y4arOmIMXCA.

B nporpamMe 1m0 OHOJOTMHM TakXke YYHUTBIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yjbTaTaM
oOyyeHus B (OPMUPOBAHUM OCHOBHBIX BHJOB YueOHO-TIO3HABATEILHOM
JeSATeTbHOCTH/YU4eOHBIX JACHCTBUI O0O0YyYarONIUXCsl MO OCBOCHHUIO COJACPKaHUS
OMOJIOTMYECKOTO 00pa30BaHMs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbI ypOBEHB) peaiu30BaH
MPUHIIAI TIPEEMCTBEHHOCTH B HU3YYEHUM OHWOJOTHU, Onarojaps 4emMy B HeW
MPOCMATPUBACTCS] HAMPABJICHHOCTh HAa pa3BUTHE 3HAHUH, CBSA3AHHBIX C
dbopmHpoBaHEM €CTEeCTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTHU, IKOJIOTUUECKOTO MBIILICHUS, IPEICTABICHUH O 3I0POBOM
oOpa3e >XM3HM M OEpexHbIM OTHOIIEHHMEM K OKpY>Karollel NpupoaHOW cpere.
[ToaToMy Hapsimy ¢ M3yuyeHHEM OOIICOMOIOTHYSCKUX TECOPUM, a TaKKe 3HAHUU O
CTPOCHHH >KUBBIX CUCTEM Pa3HOT'0 PaHra M CYI[HOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJIECHO BHUMAHHE HCIOJIb30BaHUIO
MOJTYYEHHBIX 3HAHUN B TTOBCETHEBHOM JKU3HU JJISI PEIICHUs MPUKIIAIHBIX 3a/1a4, B
TOM 4Hcliie: NpOo(UIAKTUKU HACIEACTBEHHBIX 3a00JI€BaHUN YENOBEKa, MEIMKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKHU
1eJeco00pa3HOro TOBEJIEHUS B OKpYy)Karolledl MpUpOJHOM cpele, aHaiu3a
BIIMSIHUSL XO3SMCTBEHHOM JESATEIBLHOCTH YEJIOBEKA Ha COCTOSHHUE MPUPOJHBIX U
HMCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHUE BHUMAHUS K NMPUKIAHON HAIIPaBIEHHOCTU
yueOHoro npeamera «buonorus» NpoaMKTOBaHO HEOOXOJUMOCTBIO OOeCIeUeHUs



YCIIOBUM JIJIS PEIICHUS OJHOW W3 aKTyaJbHBIX 3aJiad IKOJILHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnoiaraeT ¢GOpMUPOBaHHE Yy  OOydYarOIIUXCs
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MCHCHHMSIM JIUHAMUYHO Pa3BUBAIOIICTOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHHMAET BaKHOE
Mecto. OHa obOecrieunBaeT (OpPMUPOBAHUE Y OOYYAIOUIUXCSA MPEACTABICHUN O
HAyYHOH KapTHUHE MHpa, PAacIIUpseT W 000O0IIaeT 3HAHUSA O XKUBOH mpupome, e
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OPTraHM3aIllMd M JBOJIIOIUH, CO3TaET
yCIIOBUS ~ JUIS:  TIO3HAHWS  3aKOHOB  JKMBOW  TNPHUPOJBLI,  (OPMHUPOBAHHS
(GYHKIIMOHATHHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0O€30MacHOTO o0pasa
’KU3HHU, 3KOJIOTHYECKOT'O MBIIIICHHUS, IICHHOCTHOTO OTHOIICHUS K KHBOU TIPHPOJIC
U YeJIOBEKY.

Bosbiioe 3HaueHre OMOJIOTHS UMEET TaK)Ke JIJISl PEIICHHS BOCITUTATEIIBHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHEro  oOmero  oOpa3oBaHUs,  COIHAIM3AINU
oOyuaromuxcs. M3ydenne 6uonoruu obecrednBaeT yciaoBHs Uil (OPMHUPOBAHMS
WHTEJUICKTYaJbHbIX, KOMMYHHKAITMOHHBIX W HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIBTYPBI, CIIOCOOCTBYET HMHTETpAIlMM OWOJIOTHYECKUX 3HAHUH C
MIPEICTABIICHUSMH U3 JIPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUHU
u reorpaduu. Ha3BaHHBIE TIOJOKEHHSI O TMpEAHA3HAYCHUH YYEOHOTO MpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY JMJIsi OTpEICNICHUS TOIXOIOB K OTOOpY W
CTPYKTYPHUPOBAHHUIO €r0 COJAEpXKaHUs, IMPEACTaBICHHOr0O B IIPOrpaMme II0
OuoJIOTHH.

Ot60p comepxanust yueOHOTO mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TIO3HMIMHA KyJIbTypocOOOpa3HOTO TOIXOAa, B COOTBETCTBUH C
KOTOPHIM O0O0yYaroIuecs TOJKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHuss O0OWIEH KylbTYphl, ONPEACIAIONINE aJCKBATHOE IOBEICHUE
YelloBeKa B OKPY’KaIOIIEH MPUPOTHON cpenie, BOCTpEOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U TPAKTUYECKOU nesaTenbHOCTH. Oco0oe MeCTO B ATOM CHUCTeME 3HAHUM
3aHMMAIOT 3JIEMEHTBI COJIEPIKaHUs, KOTOPBIC CITy>KaT OCHOBOM Il hopMUpOBaHUS
MPEACTABIICHUH O COBPEMCHHOH ©CTECTBCHHO-HAYYHOHW KapTHHE MHUpa |
IIEHHOCTHBIX ~ OPHCHTAlUSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'YMaHH3aIluu
OMOJIOTMYECKOTO 00pa30BaHMs.

CTpyKTypHpOBaHHE CoOJepKaHUsA Y4YCOHOro MaTepuaja B TIPOrpaMMe TI0
OMOJIOTMH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAUCHHUs 3HAHHWHA 00
OTJIUYHMTEIIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOABI, 0 €€ YPOBHEBON OpraHM3aIiuu u
IBOJIIONIMU. B COOTBETCTBHHM C 3TUM B CTPYKTYpe yueOHOro npeamera «bruonorusy»
BBIJICTICHBI CIIEAYIONINE COAepKaTellbHbIe TUHUN: «bruonorus kak Hayka. MeToabl
Hay4yHOTO To3HaHWs», «KieTka kak Ouonormueckas cucreMay, «OpraHu3M Kak



Ouonormueckas cucreMa», «CucreMa W MHOTOOOpa3we OpPraHUYECKOTO MHUPaAy,
«DBOJIOLUS YKUBOU MPHUPOJBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp w3yueHus: ydueOHOro mnpemmera «buomorusi» Ha 0a30BOM YpOBHE —
OBIAZICHHNE  OOyYalOIIMMHCS  3HAHUSMHU O  CTPYKTYypHO-(DyHKIIMOHAIBHOM
OpraHM3allMd JKUBBIX CHCTEM PAa3HOTO0 paHra © MNPUOOPETCHHE YMEHHM
WCTIONB30BaTh 3TH 3HAHHS ISl TPAMOTHBIX JEHCTBUI B OTHOIIEHWU OOBEKTOB
’KUBOW TIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHne 1enu u3ydeHus yaeOHoro mpeamera «buomorus» Ha 6azoBoM
ypOBHE 00eCTIeunBaeTCs pEUICHUEM CIIEAYIONINX 3aa4:

OCBOEHHE OOYYAIONIMMHCS CHCTEMBI 3HAHHA O OWOJIIOTHYECKUX TEOPHsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3axX, MpaBUiIax, CIyKaluX OCHOBOH
s (OpMHUPOBAHUS TPEICTABICHUH O €CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ]aX HAay4YHOTO TO3HAHHS, CTPOSHUHM, MHOTO00Opa3uu U OCOOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHSI OPTaHU3AIHMH, BBIIAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIETOBAHUIX B OMOJIOTHH,

dbopMupoBaHrue y OOYYArOIIMXCSI TO3HABATEIBHBIX, HHTEIIEKTYAJIBHBIX W
TBOPYECKUX CIIOCOOHOCTEW B MpOIECCe aHalW3a JaHHBIX O MyTAX DPa3BUTHS B
OMOJIOTMH HAyYHBIX B3TJISIIOB, MJIEH M TOAXOAOB K M3YYCHHIO JKUBBIX CHCTEM
pa3HOTO YPOBHS OpraHHU3AINH;

CTaHOBJICHHE Yy OOydJarommxcsi oOmeld KyJbTypbl, (QYHKIHMOHAIHHON
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATH M OIICHUBATDH SIBJICHHUS OKPYIKAIOIIETO
MHUpa KHBOW TPUPOILI HAa OCHOBAaHWUHM 3HAHWW W OIBITA, TOJYYEHHBIX TPHU
U3yYCeHUU OMOJIOTHH;

dbopmupoBaHue y oOydalomuXcs YyMEHHHA WIUTFOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHWM B TPAKTHYECKOW MEATEIHHOCTH YEeIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJIOTUI 1 arpOOMOTEXHOJIOTHIA;

BOCTIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOTUMOCTH OEPEIKHOTO OTHOIIEHUS K HEH, COOMIOIEHUS] dITHUECKUX
HOPM TIpY TIPOBEACHUH OMOJIOTUIECKUX MCCIICIOBAHUIA;

OCO3HAHWE IICHHOCTH OHOJOTWYECKUX 3HAHWHA ISl TOBBIIMICHUS YpPOBHS
AKOJIOTUYECKON KYIBTYPHI, A1 (POPMHUPOBAHHS HAYIHOTO MHUPOBO33PCHHUS;

pUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HH JIJIS
OLIEHKH TTOCJICJICTBUH CBOCH NIEATEIHPHOCTH MO0 OTHOIICHHUIO K OKPY KaIoIIeH cpene,
COOCTBEHHOMY 3[I0pOBbIO, OOOCHOBaHUE U COONIOEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemnero oOmiero oOpasoBanusi «buomorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS OOsI3aTEIBHBIM Y4YEOHBIM IMPEIMETOM, BXOMSIIUM B
cocTaB mpeaMeTHoN obnacTu « EcTecTBeHHO-HAyYHBIE IPEAMETHD.



Jlist uzyuenus OUoa0ru Ha 6a30BOM YPOBHE CpeTHEro o0I1ero oopa3oBaHus
otBoauTcsl 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezento).



COIEPKAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKOM, 3CTETUKON U MpaBoOM.
Ponb Ouonorum B GOpMHUpPOBAHWUM COBPEMEHHOM HAayyHOM KapTHHBI MHUpA.
Cucrema OHMOJIOTMYECKUX HAYK.

MeTo1bI TO3HAHUS KUBOM IPUPOAbI (HaOIIOEHUE, IKCTIEPUMEHT, ONTUCAHUE,
U3MepeHue, KiIaccupuKalus, MOJEIUpOBaHUe, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdeMoHCcTpanum:

[Toptpetsl: Y. lapsun, I'. Menaens, H. K. Konbios, k. Yorcon nu @. Kpuk.

Tabmuue! u cxembl: «MeToAbl MO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHblie 1 NPpaKTHYEeCKHE PAdOThI:

[Ipaktuueckass pabora Ne 1. «lcmonp3oBaHue pazIUYHBIX METOJIOB MpPH
U3Y4YeHUH OUOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMBbI U UX OPraHU3ALMS.

JKusblie cuctembl (6MOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otauune
’KUBBIX CUCTEM OT HEOPTaHUUECKOU MPUPO/IBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJISIDHBIA, ~KJIETOYHBIM, TKAaHEBbIA, OpPraHW3MEHHBIA, MOMYJISIIHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTUYeCKuit), OnocepHBIi.

JdeMoHCcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AINU
YKUBOU MPUPOIBI».

O6opynoBanue: Mojiesb Mojekyisl JTHK.

Tema 3. XumMuuyeckuii COCTAB M CTPOCHHE KJIECTKH.

XUMHUYECKHM COCTAaB KIETKH. XUMHUYECKHUE DJIEMEHTBhI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Boia 1 MUHEpabHbIE BEIIECTBA.

OyHKIIMKM BOABI M MHUHEPANbHBIX BellecTB B kieTke. [loxnepikanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB U cTpoeHure OeaKOB. AMUHOKHCIOTBI — MOHOMEPHI OENKOB.
He3zameHnnmble U 3aMEHUMbIE aMUHOKUCIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJbl (MEepBUYHAs, BTOPUYHAs, TpPETUYHAs W
YeTBepTUYHAs CTPYKTypa). XHUMHUYECKHe CcBoicTBa OenkoB. buonoruueckue
GyHKIIMU OEJIKOB.



depmeHThl — Ouosiormdeckue kartanuzatopel. CtpoeHue (epmenTa:
aKTUBHBIA IEHTp, cyOcTpartHas crneunupuyHoctb. KodepmenTsl. Buramussbl.
OTnuuust GepMEHTOB OT HEOPTAHUUECKUX KaTaIU3aTOPOB.

VYrneBonsl:  MoHOcaxapuiabl  (TJIOK03a, pubo3a U Jae30Kcupubo03a),
aucaxapuipl  (caxapos3a, JakTo3a) M Imojucaxapuibl  (Kpaxmals, TJIMKOTEH,
1eJI0I103a). buonorndeckre GyHKIMH YTIIEBOJIOB.

Jlunuasl:  Tpurnuuepunsl, Qochomunuasl, crepouabl. ['HapoduIbHO-
runpodoOHble  cBoiicTBa. buonormueckue ¢yHkuun aunuaoB. CpaBHEHUE
YIJIEBOOB, OEIKOB U JIMITHJIOB KAK UCTOYHUKOB HEPTHH.

Hyxnennossle kucnorsl: [JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HYKIeHMHOBBIX KUCIOT. Ctpoenne u ¢pynkiuu JAHK. Ctpoenue u ¢pynkiuun PHK.
Bunast PHK. AT®: ctpoenue u GpyHKIIHUH.

[utonorus — Hayka o kjeTke. Kiierounas Teopust — mpuMep B3aUMOICUCTBUSA
ujeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTOIbl U3YUECHUSI KIETKHU.

Knerka xak 1enoctHas »kuBas cuctema. OOmue NpHU3HAKA KIETOK:
3aMKHYyTasi HapykHas memOpana, moinekynbsl JIHK kak renernueckuii ammapar,
cUCTEMa CUHTe3a OeJka.

Tunel KJIEeTOK: 3yKapuoTHYeCKas M TMpokapuotudeckas. OcoOEHHOCTH
CTpOoeHUusl IpoKapuoTudeckoil kieTku. Kierounas crenka Oakrepuil. CTtpoeHHe
DYKapUOTUYECKOW KIETKM. OCHOBHBIE OTJIWYUS PACTUTENBHOM, JKUBOTHOW U
IpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX
¢bynkuuu. [nazmartuueckas MmemOpana, e€ ceoiicta U GyHkiuu. Lutonnazma u eé
opranounipl. OgHomemOpannbie opranouasl kietku: OIIC, anmmapat [Nonbmxwy,
Tu30coMbl. [101yaBTOHOMHBIE OpPraHOMAbBl KJIETKH: MUTOXOHAPHUH, IUIACTHIBI.
[Ipoucxoxaenue MUTOXOHApUM W Tuiactua. Bunbl minactuna. HememOpannbie
OpPraHOUbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KTyTUKU. QyHKIMY OPraHOUAOB KIETKU. BKItoueHus.

Anpo — perynsatopHblii HeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcropT BEHIECTB B KIIETKE.

JdeMoHCTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Muarpammelr:  «PacnpeneneHue XHUMUYECKMX DJIEMEHTOB B  HEKHUBOWU
npupojzie», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOE.

Tabmuubr u cxemsbl: «llepuoandeckass TabiauIa XUMHUECKHX SJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BoJibl», «buocunTes 0enka», «CTpoeHre MOJIEKYJIbl OeKay,
«Ctpoenue pepmenrta», «Hyknennossie kuciaotsl. JJTHK», «Ctpoenue mosexyJibl



AT®», «CtpoeHue 3yKapuOTUYECKON KIETKNW», «CTpOEHUE KUBOTHOU KIETKHY,
«CTpoeHuE pacTUTENbHON KIETKH», «CTpoeHHe NPOKAPUOTUUYECKOW KIIETKN,
«CTpoeHue siapa KIEeTKN», «YTIeBOAbDY, «JIumuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpyJIOBaHWE I MPOBEICHUS
HAOJIOICHUM, W3MEPEHMH, SKCIEPUMEHTOB, MUKPOMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUaJIbHBIX KIIETOK.

JlaGopaTopHblie 1 NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas pab6ota Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEPEe aMuIa3bl WU KaTalia3bl)y.

JlaGoparopuass pabora No 2. «M3ydeHue CTpoeHHUS KIETOK pPaCTCHUH,
KUBOTHBIX M OaKTepUil MOJ MUKPOCKONIOM Ha TOTOBBIX MHKpOIpenapaTax U UX
OMHUCAHUE».

Tema 4. ’KusHeaesiTeJIbHOCTh KJICTKH.

OOMeH BemIecTB, WU MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUS (SHEPreTUYecKnuii oOMEH) — JIB€ CTOPOHBI €IMHOI0 IIpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPrUd B TOHUMAHHUH
MeTabou3ma.

Tunsl oOmMeHa BeniecTB: aBTOTPO(HBINA U reTepoTpodHbId. Ponb GpepmenToB
B 0OMEHe BEIIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBass U TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. IPdekTuBHOCTh HoTOCMHTE3a. 3HAUEHUE (POTOCHUHTE3a ISl JKU3HU
Ha 3emsie. BiausiHue ycnmoBuii cpeabl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €T0
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUH.

XeMOocuHTe3. XeMOCUHTE3UpYIoIIie OakTepuu. 3HaUeHUEe XEeMOCHHTEe3a IS
KU3HU Ha 3eMIIe.

DHepreTuyeckuii oOMeH B KieTke. PaciueniieHue BelecTB, BbIJCICHHE U
aKKyMYJUpPOBAaHHE DSHEPrUM B KIETKE. OTambl HHEPreTUYECKOro oOMeHa.
I'mukonns. bpoxkeHne u ero Buabl. KuciopogHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OKucnuTenbHoe dbochopunupoBaHnue. D¢ heKTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peakiuum wmatpuuHoro cuHte3a. ['eHernueckas wuHdpopmanus u JHK.
Peanuzauust reHeruueckoil mHdopmanuu B KJIeTKe. ['€eHEeTHYeCKUid KOJ U €ro
cBoiicTBa. Tpanckpunuusi — matpuunbiii cunte3 PHK. Tpancnsuus — 6uocunres
Oenka. Ortanbl TpaHcsaiuu. KoaupoBaHue amMuHOKUCIOT. Ponb pubocom B
ounocuHTe3e Oenka.

Hexknerounsie popMmbl xku3Hu — BUpychl. Uctopust otkpsiTust Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M KU3HEHHOTO LHMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX U YEJIOBEKAa, BbI3HIBAEMBIE
Bupycamu. Bupyc ummynonedunmra yenoseka (BUY) — Boz6yaurens CIIN/a.



OOpaTHast ~ TpaHCKpHUIIUS, peBepTaza W  HMHTErpasa. [Tpodunakruxa
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbuos, /I. . UBanosckuii, K. A. TumMupsses.

Tabmuupl u cxembl: «Tunel nmuTanusy, «Metaboauzm», «MUTOXOHIPHUSY,
«JHepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Ctpoenune JIHK»,
«CtpoeHue u PyHKIIMOHUPOBaHHE TreHay, «CuHTe3 Oenkay, «[ 'eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbld nukia Bupyca CIIN/a,
Oaxrtepuodaray, «Pemmukauus JHK».

O6opynoBanue: moaenu-anmnkanun «Yasoenne JIHK u Tpanckpumniusy,
«buocunTes 6enkay, «CTpoeHue KIEeTKU», Mojielb cTpykTypsl JJHK.

Tema S. PazMHOKeHNe M HHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTounslii muki, Wik >KU3HEHHBIW LUK kieTku. MHTepdaza u MuUTO3.
[Ipomecchl, mpotekaronue B uHTepdasze. Perukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIIL.
JluniouaHplA W TAIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpHI. Xpomatuisl.
[{uTosIOTHYECKUE OCHOBBI Pa3MHOXEHHST W  MHIMBUAYAJIBLHOTO  Pa3BUTHSA
OpTraHU3MOB.

Henenne kietku — muto3. Cragum mutoza. Ilponecchl, mpoUCXOAsIIue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOJIOTHYECKUA CMBIC MUTO3A.

[IporpamMmmupyemasi THOEIb KIETKHA — aIlloMNTO3.

dopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe u mosioBoe. Buasl 6ecrnonioro
Pa3MHOXEHMS: JICJICHUE HAJBOE, IIOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHNe, BEreTaTUBHOE pa3MHOXKeHUE. MICKycCTBEHHOE KJIOHUPOBAHHE
OpraHu3MOB, €r0 3HAYEHUE JIJI CEJIEKIUU.

[TosioBO€ pa3MHOKEHHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu meiio3a. IIporecchl, npoucxoasuiye Ha CTaausXx Meio3a.
IToBenenue xpomocom B Meio3ze. KpoccuHrosep. buomormyeckuid CMBICT H
3HAYCHHUE MEMo3a.

['ameTorenes — mporecc 00pa3oBaHUSI TOJIOBBIX KJIETOK Y >KHBOTHBIX.
[TonoBbI€ XKene3bl: CEeMEHHUKHM M sudHUKUA. OOpa3zoBaHHME W Pa3BUTHUE IOJOBBIX
KJIETOK — raMmeT (CrepMaTo30u[, SHUIEKIeTKa) — CHEepPMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOEHUS SUIEKIECTOK M crepMaTo3ouaoB. OIUIOg0TBOPEHHE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBLHOE Pa3BUTHE
(amOpuorene3). Dtanbl YMOPHUOHAIIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHes. IloctamOpuoHanbHOe pa3BUTHE. THITBI
MOCTAMOPHOHAIILHOTO PAa3BUTHS: TIPsAMOE, HENpsMoe (JTuuuHOYHOE). BimsHue



Cpeabl Ha Pa3BUTHE OPraHW3MOB, (PAKTOPBI, CLIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOT€HE3 LBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTaJNU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumel u cxembl: «®DOpMBI Pa3MHOXKEHHS OPTraHU3MOBY», «J[BoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kieTku Oakrepuii», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knetounsrii mukn», «Permmukanus JJHK», «Mutosy,
«Meiioz», «IIpsmoe u HenpsAmMoe pa3BUTHEY, «['aMeTOreHe3 y MIIEKOMUTAOIINX 1
yesoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHnue: MHKPOCKOTI, MHKPOIpPENapaThl «CnepmMaTo30uasl
MJICKOTIUTAIOLIETOY, «SileKneTka miekonuTarmeroy, «KapuokuHes B KiIETKax
KOpEIlIKa JyKa», MarHuTHas MOJENb-alIUIMKaius «JleJeHue KIeTKn», MOJIENb
JIHK, mozaenb MeTadazHoil XpoMOCOMBI.

JlaGopaTopHblie 1 NPpaKTHYEeCKHE PadOThI:

JlaGoparopuass pabora No 3. «HaOmromeHume muTO3a B KIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopnass pa6ora Ne 4. «M3ydeHuwe CTpOeHMs TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[IpenmeT u 3anaun reHEeTUKU. VIcTopust pa3BUTHS T€HETUKU. POb IUTONIOTUH
U ASMOPHUOJIOTMM B CTAHOBJICHHM TEHETUKH. BKiIal pOCCHUUCKUX M 3apyOEKHBIX
V4€HBIX B pa3BUTHE€ TEHETHKU. MeTOIbl TEHETUKH (THOPHUIO0IOTUUYCCKUM,
[UTOTCHETUYECKUHM, MOJEKYIsIpHO-TeHeTH4YeCKkuii). (OCHOBHBIE T'€HETHYECKHE
noHATus. ['eHeTnveckass CHMBOJIMKA, UCTIOJIb3YEMAasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTU HACIIE/IOBaHUA MPU3HAKOB, ycTaHOBIEeHHBIE I'. MeHenem.
MonorubpuaHoe CcKpenBaHue. 3aKkoH eAuHO0-00pa3usi THOPUIOB TIEPBOTO
nokoJieHusi. IIpaBwio AOMUHHUpPOBaHUS. 3aKOH pACIICIUIEHUS MPU3HAKOB.
I'unoresa ynuctoTel raMer. [1oJIHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JlurubpunHoe  CKpellMBaHUE. 3aKOH  HE3aBUCHMOTO  HAcCJeAOBaHUS
Npu3HaKoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUS.
AHanu3upymoliee ckpelmurBanue. Mcnonp30BaHne aHAIM3UPYIOUIETO CKPENTUBaHUS
JUTsI OTIpeJIeNIeHUsI TeHOTUITa OCOOU.

CueruieHHOe  HaclienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HacJIeIOBaHWIO T€HOB. HapylieHne cuerieHusi TeHOB B Pe3yJibTaTe
KPOCCUHTOBEpA.

XpOoMOCOMHas TE€OpHs HACIEICTBEHHOCTHU. [ eHeTuYeCcKre KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeACCHUE MoJia. AyTOCOMBI U TOJIOBbIE
XpoMocoMbl. ['oMorameTrHsie M TeTeporameTrHele oOpraHu3mbl. HacienoBanue
MPU3HAKOB, CLEINICHHBIX C IMOJIOM.

HN3meHnunBoCTh. BHibl N3MEHUMBOCTH : HEHACJICCTBEHHAsI M HACJICICTBCHHAS.
Pons  cpenpl B HEHACHEACTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHONW U3MEHUYMBOCTH. BapuanimoHHBIN psiJl 1 BapuallMOHHASI KPUBASI.
Hopma peakumu npuszHaka. KonnuecTBEHHBIE M Kau€CTBEHHBIE MPU3HAKH U HUX
HopMa peakiuu. CBolicTBa MOAUGDUKAITMOHHON U3MEHYUBOCTH.

HacnencrBennasi, WM TIeHOTHUIIMYECKAas, H3MEHUMBOCTh. KoMOuHaTuBHAS
W3MEHYUBOCTh. Melo3 W TMOJOBOM mpolecc — OCHOBAa KOMOMHATHUBHOMU
M3MEHYUBOCTU. MyTallMOHHas U3MEHYUBOCTh. Kitaccudukaruss MmyTaruii: reHHbIE,
XpOMOCOMHEBIE, TeHOMHbIe. YacToTa ¥ mpu4rHBI MyTaluii. MyTareHHbie (HaKTopBhl.
3aKOH TOMOJIOTHYECKUX PSAZIOB B HaclieACTBeHHOM nu3menunBocty H. 1. BaBuiosa.

BHesaepHas HacneICTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKU
YyeJIoBeKa: F'eHEaJOrnUeCKuid, OJIM3HEIIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHoe OIIpEICIICHUE FeHOTHIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIE C ITOMOIIBIO
[T1]P-ananmm3a. HacnencTBenHnle 3a00jeBaHUS 4YeJOBEKa: TCHHBIC OOJIE3HH,
0OJIe3HU C HACIEJICTBEHHOM MPEeApacloiOKEHHOCThIO, XPOMOCOMHBIE O0JIE3HHU.
ComaTtnueckne W TeHepaTuBHble MyTanuu. CTBOJOBbIE KiIETKU. [IpuUHIUIIBI
3I0POBOTO 00pa3a >KU3HU, TUArHOCTUKH, MPODUIAKTUKHA U JICUCHUSI TeHETHYECKUX
Oosne3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE METUIIMHCKON
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHU U TeHETHUECKHUX 3a00JIeBaHUM YeIoBEKa.

JdeMoHCcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet  u cxeMbl:  «MOHOTHOpUAHOE  CKpeIlMBaHUE U €ro
[UTOTCHETUYECKasi OCHOBa», «3aKOH pACHICIUIEHUS] W €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpelluBaHUE,
«lluTomoruyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUSIY, «Menos»,
«B3anMOJEeNCTBUE aJJICNIbHBIX TE€HOB», «l'€HeTHuecknue KapThl PACTEHUM,
JKUBOTHBIX U 4eJoBeKa», «l'eHeTwka mosna», «3aKOHOMEPHOCTH HACIIEIOBaHUS,
CUCIUICHHOTO ¢ moJioM», «KapuoTumbl uYenmoBeKka M JKUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukaimonHas W3MEHUYMBOCTHY, «HaciemoBanue pesyc-
dakTopay, «I'eHeTuKa rpymm KpoBu», «MyTallmoHHas U3MEHYUBOCThHY.

O6opyaoBanue: MoOJeIU-aNIIUKAIUU «MOHOTHOPUAHOE CKPEIIMBAHHEY,
«Henonnoe nomuHupoBaHue», «urubpugHoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHKPOCKON U MHKporpenapatr «Jlpo3oduna» (Hopma, MyTanuu
(hOopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHON Y.

JlaGopaTopHblie 1 NPpaKTHYEeCKHE PAdOThI:

JlaGoparopnast pabora No 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO H
JTUTHOPUIHOTO CKPENIUBAaHUS Y IPO30(UIIbI Ha TOTOBBIX MUKpOIIpErapaTax.

JlaGoparopnas pabora Ne 6. «3yuenne MoaupuKalMOHHON U3MEHUYMBOCTH,
MOCTPOEHUE BAPUAILIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW.

JlaGoparopnast padora Ne 7. «AHanu3 MyTtanuil y Ipo30Guibl Ha TOTOBBIX
MHKpOIIpenaparax».

[Ipaktuueckas pabora No 2. «CocrtaBieHWe U aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceniexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IPOIECC. 3apOKJICHUE CEIICKUIHMH U JOMECTUKAIUA.
VYuenne H. W. BaBwioBa 0 IMeHTpaxX MOPOUCXOKACHUS W MHOr0oOpasus
KYJBTYPHBIX pacTeHHU. LIeHTphl MPOUCXOXKACHUS TOMAIIHUX XUBOTHBIX. CopT,
nopoja, ImTaMm.

CoBpeMeHHBIE METOJIbI CeIeKIIMU. MacCOBBIN M MHAUBUIYAIBHBIN OTOOPHI B
CENIEKIIMU PACTEHUM U KUBOTHBIX. OIlleHKa HKCTephepa. BIuM3KOpOACTBEHHOE
cKkpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpellUBaHUE YHUCTHIX JIMHUM.
I'eteposuc, wnm rubpuanas cwia. HepoAacTBeHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otrnanénnas rtubpunuzanus u e ycrnexu. VCKyCCTBEHHBIH MyTareHes u
MOJYy4YeHUE TONUIUIONAOB. JIOCTHXKEHHS CENEKIMM PACTEHHH, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAsd WHXKEHEpUs. ITarbl
co3nanus pexomOuHaHTHOM JIHK wu TpaHcreHneix opranu3moB. Kiertounas
nwxeHepusa. Kietounsie KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KinonupoBaHue BBICOKONMPOAYKTUBHBIX CEIBCKOXO3IMCTBEHHBIX OPTraHU3MOB.

OkoJloru4ecknue U ITUYeckue  mpobiembl. MO  —  reHeTHYecKu
MOAU(MUIIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[loptpersi: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBanoB.

Tabmumbel u cxembl: KapTa «lIeHTpBI NPOUCXOXKICHHS M MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Ilopoapl JoMamHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHuity, «Otnanénnas rudpuauzamnus», «PaboTel akanemuka M. @. liBanoBay,
«Jlomummonausi», «OOBEKTH OHOTEXHOJOTUWY», «KieTouHble KynIbTYypbl U
KJIOHHpOBaHue», «KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOMY.

O6opyaoBaHue: MYJISDKU IUIOA0B U KOPHETIOAOB TUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIC PACTCHUS.



JlaGopaTopHblie 1 NPpaKTHYEeCKHE PadOThI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHXKEHHSI CEJICKIMM PACcTeHUl u
KHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIaOOpaTOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronoHHast OHOJIOT M.

IIpeanochIKM BO3HMKHOBEHHUS HBOJIOLMOHHOW TEOPUU. ODBOJIOLHUOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue SBONIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBugerenscTBa HBOJMOLMHU. [laneoHTONOTHYECKHE: MMOCIEA0BATEIBHOCTD
MOSIBJICHUS BUJIOB B MaJIEOHTOJOTMYECKOW JIETOMMCHU, TEPEXOJHbIe (OPMBI.
buoreorpaguueckue: cxocTBO U paznuure payH u ¢paop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PAa3IMuUsg HMOPUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHbIC,
pPYIUMEHTapHBbIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTeH y Bcex
OpraHU3MOB.

OpomonmonHass Teopuss Y. JlapBuHa. llpenmnocbuiki BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHJIBI DBOJIIOLUU BHJIOB 1O JlapBuHy (M30bITOUYHOE
Pa3MHOKEHHUE TPU OTrPAaHUYEHHOCTH PECYPCOB, HEOINpEAEIEHHAss U3MEHYUBOCTb,
0opb0a 3a CyIlIeCTBOBaHHUE, ECTECTBEHHBIN 0TOOP).

Cunrernueckas Teopus 3Bosonnu (CTID) u e€ 0CHOBHbBIE TTOJIOKEHHUSL.

MukposBomronus. [Tomynsnus Kak eIMHUIA BUIA U 3BOJIIOLUY.

JBuxyiue cuibl (hakTOphl) SBONIONUU BUIOB B MpHUpoe. MyTallMOHHBIH
npoluecc M KOMOWHATHMBHAas W3MEHYHMBOCTb. [loMynsiiMOHHBIE BOMHBI U Jpeud
reHoB. M305511s1 1 MUTpaLus.

EctecTBeHHBI 0TOOp — HampaBisomuid  (QakTtop >BoMOIUU. DOpMBI
€CTECTBEHHOI'0 0TOOpa.

[IprcniocO6IEHHOCTh OPraHU3MOB Kak pe3yibTaT HBoMOIUU. [Ipumepsr
MPUCIOCOOJIEHUN Y Opranu3MoB. ApoMopd03bl U UIUO-aIaNITALIUH.

Bun wu  BugooOpazoBanue. Kputepuu Buma. OcHOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpauueckoe, IKOJIOIrHUECKOE.

MakposBosonusi. DPopMbl  IBOJIONUHU:  (QUIETUYECKAs, JAUBEPreHTHas,
KOHBEpIreHTHas, napasuiesnbHas. HeoOpaTuMocTh 3BOTIOIMH.

[IpoucxokaeHne OT HECHEUHATM3UPOBAHHBIX NMpeakoB. [Iporpeccupyromas
crenuanu3anusi. AanTUBHAs paanalysl.

JdeMoHCcTpanum:



IToptpetsr: K. Jlunnueit, K. b. Jlamapk, Y. HapBun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, @. Mromiep, A. H. Ceepuos.
Tabnuuel u cxembl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emiie», «3apoabIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Popmbl  OoppObI 32
cyliecTBoBaHue», «EctecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHU,
«MHoroo6pasue  mopox  KHUBOTHBIX»,  «llomymsmuuy»,  «MyTamoHnHas

U3MEHUYUBOCTB», «ApoMopdo3bl», «Uamoamanrauuu», «OO0mas gereHepamus»,
«/IBmxymue cuibl 3Bomonun», «Kapra-cxema Mapmpyta nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnoco0IeHHOCTh OPraHU3MOBY,
«['eorpaduyeckoe BuI000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000OPA30BAHUEY.

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB M CeMsAH, KoiuieKius «l[Ipumepsl 3alIUMTHBIX MPUCTOCOONICHHUMN Yy
KUBOTHBIX», MoJeNb «OCHOBHBIE HAIPaBJICHHs 3BOJIOLUN», 00bEMHAS MOJIEh
«CTpoeHHuE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpajguueckass kapta wwupa, KoJueKuus «@DOpMbl COXPAHHOCTH
HCKOMAEMbIX JKMBOTHBIX W pacTeHHil», wmoxaenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble npenapaTel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYUIKW», MUKpomnpemnapaT «/po3oduia» (Hopma, MyTanuu GOpMbl KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie U NPaAaKTHYECKHE PAdOThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(HOIOTHUECKOMY
KPUTEPUIO».

JlabopatopHast pabora Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU Ha 3emuie.

JloHay4yHbBIE NPENCTABICHUS O 3apOXKIACHUU >KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSl JKM3HUM Ha 3emiie: abuoreHe3 M mnaHcnepmus. XuMHUecKas
HBOMIOIMS. AOWMOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE NOATBEPKACHUE XUMUUECKOM dBOoIIOIMU. HavabHble TaIbl
ouonoruyeckoil 3Bomonuu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HHKHOBEHHME IPOTOKJIETKH. lIepBble KIETKM W WX HBOJIIOLMS.
@OopMHPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneosoiickass spa u €€ mnepuonbl: KeMOpPUUCKUH,
OPIOBUKCKHM, CUITYPUNCKUM, TE€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUIA, MEIIOBOM.

KaliHo3oiickass 3pa u €€ TMepuojabl: MNaJCOr€HOBBIM, HEOICHOBBIM,
AHTPOIIOrE€HOBBII.



XapaKTepUCTUKA KIMMAaTa U TEOJIOTMYECKHX mpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIIMM PACTUTENIBHOIO M JKUBOTHOIO MHpa. ApomMopdo3bl y pacTeHUl u
XKUBOTHBIX. [losIBIIEHUE, pacBET U BBIMUPAHUE CPYIII JKUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro Mupa Kak OTpaxeHue -5BooIuU. OCHOBHbIE
CUCTEMATHUYECKHE IPYIIbI OPraHU3MOB.

OBOJIOIMS YeIOBEKa. AHTPONOJIOTUS KaK Hayka. Pa3BuTre npencTaBieHui o
MIPOUCXOKIAECHUH YeJIoBeKa. MeTonpl H3ydeHus aHTponoreHe3a. CxoacTtBa u
pa3Inyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHE YETIOBEKa.

JIBrkynue — Cuiibl (akTopbl)  aHTpomOreHesa. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmiecTBEeHHBIM 00pa3  KU3HH,
M3TOTOBJIEHUE OPYIUN TPYAd, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIM U BETBU SBOJIIOIIMHU YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK
ymenbi, Yenosek npaAmoxonmdamui, YenoBek HeaHAepTanbCKkuil, YeoBek
pasymHbIil. Haxonku uCKOMaeMbIX OCTATKOB, BPEMsl CYLIECTBOBaHHUsS, 00JacCTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3ra, 00pas3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OcHOBHbIE  OOJbIIME  pachl:  €BPOIEOUIHAs
(eBpaszmiickasi),  Herpo-aBCTpaJiougHasi  (dKBaTOpHalIbHas),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSM CYHIECTBOBaHUsA. EJIMHCTBO 4YEIOBEUYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanum:

[loptpersr: ®@. Penn, JI. Ilactep, A. . Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmunpel u cxembl: «Bo3HukHOBeHne CONMHEYHOM cUCTeMBbI», «Pa3BuThe
opraHuyeckoro Mupa», «PactutenpHas KieTka», <« KuBOTHas  KieTKay,
«IIpokapuornueckas kierka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AaHATOMUYECKUX 4YEPT CTPOCHMsI 4YelIOBeKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTMYECKUX  HAXOJOK  IMPEIKOB
COBPEMEHHOI'0 4eNloBeKay, «/IpeBHeimme monm», «/peBHue monm», «llepBbie
COBPEMEHHBIE JIO/IN», «HET0BEYECKHUE PACHD).

O6opynoBanue:  mymsokun  «lIpoucxoxaeHue — yenmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAepTaablla, KPOMAaHbOHIA), CIENKH WIH
M300pKEHUS KaMEHHBIX OpyAuil MepBOOBITHOrO ueJoBeKa (KaMHHU-YOMIEPHI,
pyoOuna, ckpebna), TreoXpoHOJOTHYecKass Ta0numa, KouieKius «DopMbl
COXPaHHOCTU NCKONAEMBbIX JKUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NPpaKTHYEeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «M3ydeHue uMCKOMaeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUAX).



OKcKypeus «IBOMIONHUS OPTraHMYECKOro Mupa Ha 3emise» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKU My3eil).

Tema 3. Opranu3zmsel U OKpYy Kaouas cpeaa.

DKoJIOTUS KaK HayKa. 3aJjaud U pa3Aeiibl SKOJIOTUUA. METOIbI 3KOJIOTHYECKUX
HCCIIEOBAHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOuTaHUST OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIlIHAas, OYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue ¢akrtopel. Knaccudukamuss 5KoI0TMYECKUX (PaKTOPOB:
abnoTuyeckue, OMOTHYECKHME U AaHTPOIOTeHHble. JIeHCTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abunotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOINU3M.
[Ipucniocobniennst  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DaKTOPOB.
buonornyeckue puTMBbI.

buotnueckue (bakTOopHI. 133791051 OMOTHYECKUX B3aUMOJICHICTBUM:
KOHKYPEHIUS, XUIIIHUYECTBO, cUMOMO03 U ero gopmel. [lapazutusm, koomepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIECOHHMYECTBO). AMEHCAIM3M,
HeUTpaiu3M. 3HaueHue OMOTHYECKUX B3aWMOJIEHCTBUM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapAaKTEPUCTUKH mnomysianuu. (OCHOBHBIE IOKa3aTenlu
NOMYJISIMN: YHUCIEHHOCTh, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, IPHUPOCT,
Murpanus. JJmHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ perysius.

JdeMoHCcTpanum:

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

Tabnuuel u cxembl: kapra «IIpupoansie 30HbI 3eminy», «Cpelbl oOUTaHUA
opranusmoBy», «®oronepuoauzm», «llonmymamun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH NOMyJISuU HHPY30puu-Tyhenbkuy, «[lumieBsie nemnm».

JlaGopaTopHblie 1 NPpaKTHYEeCKHE PadOThI:

Jlabopartopnas pabora Ne 3. «Mopdosoruueckrue 0COOEHHOCTH PAaCTEHUN U3
pa3HbIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padora Ne 2. «[Toacu€T mIOTHOCTH MOMYJIAINI Pa3HBIX BUIOB
pacTeHUN».

Tema 4. Coo01mecTBa ¥ 3K0JI0TMYECKHE CHCTEMBI.

CooOmiectBo OopraHu3mMoB — OuoieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
NpOCTpaHCTBEHHAs, Tpoduueckas (muimeBas). Bunbl-nomunantel. CBs3M B
OuoLEeHo3e.

Okonoruyeckue cucrembl (3Kocuctemsbl). Ilonsitue 00 »sKocucTeMe W
ouoreorneHoze. @OYHKIMOHAJIbHbIE KOMIIOHEHThl 3KOCHCTEMbI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeliecTB U MOTOK DHEPTUU B HIKOCUCTEME.
Tpoduueckue (muuieBble) YpPOBHM HSKOCUCTEMBI. [luieBble LENMW W  CETH.
OcHOBHBIE TOKAa3aTeIu HKOCUCTEMBbI: Ouomacca, MPOAYKIHUSA. IKOJIOIMYECKUE
nUpamMuibl: TMPOJAYKUMU, YHUCICHHOCTH, OuomMacchl. CBONCTBA 3KOCUCTEM:
YCTOMYMBOCTH, CaMOperyJsiius, pazsutue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO
WJIM IIMPOKOJIMCTBEHHOIO JIECa.

AHTpPOIIOTeHHBbIE  3KOCHCTEMBl.  ATPOIKOCHCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akTop ycTolunBocTH HKOocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocheprl. XKuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak
riobabHOM 3KocHucTeMbl. [luHaMHuueckoe paBHOBECHE U OOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOre0XMMHUECKUE IUKIIbI 3JIEMEHTOB (yriepoa,
azota). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTpONIOTEHHBIE U3MEHEHUsI B Orocdepe.
['mobGanbHbIE KOJIOTHYECKUE MPOOIEMBI.

CocyiecTBoBaHMe IPUPOBI u 4eJI0BEYECTBa. Coxpanenue
O6uropa3zHooOpa3us Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA pallMOHATIBLHOTO
VIOpaBJICHUS TPUPOJHBIMU pecypcamMu M HX UcCHoJib3oBaHue. JlocTuxeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanum:

Iloptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuuel u cxembl: «[lumessie 1enu», «buoneHo3: cocTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llenu mnuTaHus», «IKoJorMyecKas MNHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIecay, « DKOCHUCTEMa
XBoHOrOo  Jjeca», «buouenos3 Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPONOTEHHbIE  BO3JCWUCTBHS Ha MNpupoly», «BaxkHeilline HUCTOYHUKH
3arpsi3HEHUs BO3JlyXa U IPYHTOBBIX BOA», «[louBa — BakHelIasi cOCTaBIIAIONMIAS
ouochepr», «PakTopsl Aerpaganuu nousy, «llapaukoBsiil 3¢ dexT», «DakTopsl
pPaIuOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouochepsi»,
«Pacnpoctpanenne xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopor yriepona B 0uochepe», «KpyroBopoT azoTa B Ipupoie».

O6opynoBanue: Mojaenb-amInkanus «Tunudnble OUOLEHO3bI», Tepbapuii
«PactutenbHble coobiIecTBay, Kojiekuuu «buonenosy, «Bpenurenu BaxxHeHIINX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu M KOJUJIEKIMH pAcTeHUH WU
’KUBOTHBIX, MPUHAJJIEKAIINE K PA3HBIM IKOJIOTHYECKUM TpYIIaM OAHOrO BHUA,



Kpacnas xnura Poccuiickoit @epepanuu, H300pak€HUsT OXpaHSEMbIX BHUJOB
pPacTeHUl U )XUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA [IPOITPAMMBI 110
BMUOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBiuBalTCs TpeOOBaHUS K pe3ylbTaTam
OCBOEHHUSI  OOydalolMMHUCS IporpaMM  CpeaHero oOumiero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpyKType JIMYHOCTHBIX PE3YJbTAaTOB OCBOEHUS MNpenMera «buomorus»
BBIJIEJICHBI CJEAYIONIME COCTABISAIOIINE: OCO3HAHUE O0YYaIOIUMUCS POCCUMCKOM
IPpaKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpENENEeHUI0, HaJluyhe MOTHBAMM K OOy4YeHHIO  OHOJIOTHUH,
1eJIeHAaNpPaBIIEHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HCTOPUYECKHX TPAAUIMI pa3BUTUS OHOJIOTHYECKOTrO
3HAaHMSI, TOTOBHOCTh M CIIOCOOHOCTh 00YYalOIUMXCs PYKOBOACTBOBAThCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMM, HPHUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  00pa30BaHUs, HAJIWYUE HSKOJOTUYECKOrOo IPaBOCO3HAHMS,
CIIOCOOHOCTU CTAaBUTh LIENIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS mpenmera «buosorus» NOCTUTAOTCS B
€AMHCTBE Y4YeOHOH M BOCHUTATEIBHOM JEATENBHOCTH B COOTBETCTBUU C
TPAJULMOHHBIMU POCCUMCKUMH COLUOKYJIbTYPHBIMU, HCTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOpPMaMu
MOBEJACHUS W CIOCOOCTBYIOT MPOIECCAM CAaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUS, pPa3BUTUS BHYTPEHHEW NO3WLMHM JIMYHOCTH, MAaTPUOTU3MA,
YBaXKEHHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyJa U CTAPLIEMY IOKOJEHHUIO,
B3aMMHOT0 YBa)KEHHUSA, OEpPEKHOTr0 OTHOIICHHS K KYJbTYpHOMY HACIEIUI0 U
TpaguUusM MHOTOHalMOHadbHOro Haponaa Poccuiickoii depepanuu, npupoae H
OKPYIKAIOIIEN CpELE.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMsS yueOHoro mpenmera «buonorus»
JOJKHBI OTPaKaTh TOTOBHOCTb M CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHON BHYTPEHHEH NO3WLMENH JIUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHIICKOro OO0IIecTBa, PacIIUPEHUE KU3ZHEHHOIO
ONbITA U OIbITA ACATEIBHOCTU B MPOLECCE peaau3allid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEJIBHOM IESITENHHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3ULIUH 00YUYaIOIIErocs: Kak akTUBHOTO U

OTBETCTBEHHOT'O YJIeHA POCCUHUCKOT0 OOIIECTRA;



OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, yBaKeHHE
3aKOHA U NIPaBOIOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKON JAESATEIBHOCTH IPU CO3JAHUHU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ]1a4, BBHIMOJIHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO TO3MIMIO TIO OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM )KM3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATh B CBOMUX JEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMOJICHCTBUS JIOJIEH C pa3HbIMU YOEKICHUSIMH, KYyJIbTYPHBIMU LEHHOCTSIMHU U
COLIMAIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, TIO3HABATENbHBIX U HCCIENOBATEIbCKUX 3a/a4, YBAKHUTEIbHOTO
OTHOIICHHS] K MHEHHUIO ONIOHEHTOB IMpHU OOCYKIEHUHU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUNCKOU IrPaXIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApoJay, YyBCTBA OTBETCTBEHHOCTH IIEpPEN
PonuHol, ropmoctu 3a CBOWM Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIILJIOE ¥ HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPHUPOIBI,
NOCTHKEHUSIM Poccum B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJIOTMHM, TOHMMAaHUS 3HAYEHHUS OWOJIOTMM B IMO3HAHUM 3aKOHOB
MPUPOABI, B AKU3HU YEJIOBEKA M COBPEMEHHOI'O 00IIEeCTBa;

ujeitHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIyKeHUI0 M 3amure OtedecTsa,
OTBETCTBEHHOCTH 3a €r0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUUCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUSI;

CIIOCOOHOCTH OILIEHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JJUYHOTO BKJIaJa B IOCTPOCHHE YCTOMUYMBOTO OYyAYLIETO;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJUTEIISAM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TPHUHATHS LEHHOCTEM CEMEMHON MKW3HU B COOTBETCTBUU C
TpaguuusaMu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPya, 00IECTBEHHBIX OTHOIICHHMIA;



MOHMMaHUE YMOLIMOHATIBLHOTO BO3JIEHCTBHUSA KUBOW IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B PAa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢uzuveckoro BocnuTaHusA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOI0 (JIAr OOy YHs:

NMOHMMaHUE W peanu3alus 37J0poBOro u Oe3omacHoro oOpa3a >XKHU3HU
(3mopoBoe  muUTaHUE, COOJIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryisapHas Quznyeckas
aKTUBHOCTB), O€pEeKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PU3MUYECKOMY U TICUXHUECKOMY 3/I0POBbIO;

MOHUMAaHUE IEHHOCTH TMPaBW HWHIUBUIYAIBHOTO M  KOJJIEKTHUBHOTO
0€30MacHOro MOBEJICHUS B CUTYaIUsX, YIPOXKAIOIIUX 30POBbIO U KU3HH JIIOJICH;

OCO3HAHME TOCJIEACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOT0JIs1, HAPKOTUKOB, KYpEeHHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTHBHOM JIE€ATEIBbHOCTH TEXHOJOTMYECKOM M COLUaIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JI€ATEbHOCTb;

MHTEpEC K pazinyHbIM cepaM MpoPecCUOHAIBHON AESITeNIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAaHHBIM BBIOOp Oyaymed mnpodeccun | Pealu30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

FOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHMIO M CamMoOOpa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HH;

7) 3K0JIOTU4€eCKOT0 BOCIIUTAHMSA:

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TNPUPOJIE KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIILIEHUE YPOBHA HKOJOTMYECKON KYJIbTYpbl: NPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSA TOCTYNIKOB M OLEHKM MX BO3MOXHBIX TOCIEIACTBUNA JUIs
OKPY’KAIOIIEH CPEIbI;

OCO3HAHME TJI00ATBHOrO XapakTepa 3KOJOTHMYECKHX NpoOJieM M MyTed HX
pelIeHHUS;

CIIOCOOHOCTh HUCHOJIb30BaTh MpUOOpETaeMble MNPU U3YYEHUH OHOJOTUH
3HaHMSI M YMEHHS TpU PELIEHUH TMpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
NPUPOAOIIONB30BaHUEM  (COONIIOIGHHE  TPaBWJI  TMOBEIECHHUS B MPUPOJE,
HaIlpaBJCHHBIX HA COXpPaHEHHE pPAaBHOBECHS B HOKOCHUCTEMAaxX, OXpPaHY BHJIOB,
IKOCcUCTEM, Orochepsl);



aKTUBHOE HENPHUATHE JEHCTBUH, MNPUHOCSIIMX Bpel  OKpyKarouen
MIPUPOJIHON Ccpejie, YMEHHE IPOTHO3MPOBATh HEOJIArONMpUSITHBIE IKOJIOTHYECKUE
MOCJICACTBUS MPEANPUHUMACMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJM4YUe Pa3BUTOrO SKOJOTHUECKOTO MBIIIICHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OTIbITA JeSATeTLHOCTH HKOJIOTHYECKOMN HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHONW, KOMMYHHUKATUBHOW M COIMAIbHOU
MPaKTHKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUECKOHN NIEATEIIbHOCTH SKOJIOTHUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIICCTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAjore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI'0 MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJbTYpPhl KaK CpeACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH M MIO3HAHUS MUPAa;

MMOHUMAaHHE CHenuUKH OHOJIOTHMM KaK HayKH, OCO3HaHUs e poju B
(GbopMUPOBAaHUU PAITMOHATBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPECTaBICHUs] 00 OKPYXalolleM MHpPE KaK O €IUHCTBE IMPHUPOJIbI, YelloBeKa U
oOllecTBa, B TO3HAHUU MPHUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpooieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OHWOJIOTHU JUIs COBPEMEHHOMN ITMBUJIM3AIUHU:
o0OecrieueHrs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pemiaTh  pecypcHble  MPOOJEMBI  Pa3BUTHS
YeJI0BEYeCTBa, MOUCKA MYTEeW BBIXOJA U3 II100ATBHBIX IKOJIOTUUECKUX MPOOJIeM U
oOecrieueHUs  Tepexoja K  YCTOWYHMBOMY  Pa3BUTHIO,  PallMOHAIBLHOMY
WCIIOJIB30BAHUIO TPUPOJIHBIX PECypcoB M (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHUOJOTHMUECKUX 3HAHUM B IEISIX
MOBBIIIIEHUST  OOIIEeld KyJIbTypbl, €CTECTBEHHO-HayYHOW T'paMOTHOCTH, Kak
COCTaBHOM 4YacTU (YHKIIMOHAJIBHOM IpaMOTHOCTH oOydaromuxcs, GpopMupyemoi
MIPU U3yYeHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIOJIb30BaTh IOJydyaeMble 3HAHUS [UIs aHalu3a |
OOBSCHEHUS SIBJICHUM OKPYKAIOIIEr0 MHpa U MPOUCXOSANIUX B HEM HM3MEHEHU,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOUCHHS Ha OCHOBE HAay4yHBIX (DAaKTOB U
UMEIOIIUXCS JAHHBIX C 1IEJIbIO TTOJTYYEHHUSI IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSTENIbHO MCIOIb30BaTh OMOJOrMYECKUE 3HAHUA IS
pelieHus npooyieM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAaY4YHOW JESITEJILHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MIPOCKTHYIO M UCCIIEIOBATEIBCKYIO IEATEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUW MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yiIbTaThl OCBOEHHUS ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMBbIEe [UJI1 (OPMHUPOBAHUS MHPOBO33PEHUS OO0ydarouIuxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIeHayYHbIE MOHSATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, dHEpPrus, SBJICHHE, MPOIIECC,
cUCTeMa, Hay4yHBIM (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleloBaHue,  HaOJOJleHHe,  HM3MEpPEHUe,  OSKCIepPUMEHT H  APYIrHx),
YHUBEpCAJIbHbIE Yy4yeOHble JeHcTBHsS (TIO3HABaTelbHbIE, KOMMYHHUKATHBHbIE,

PETYISTUBHBIE), oOecreynBaroIne dbopmMupoBaHue (b yHKUIMOHATBHOM
IPaMOTHOCTH M  COI[MAJIBHOM KOMIETEHIIMH O0O0YyYaroluxcs, CIHOCOOHOCTh
o0yuarommxcs UCIIOJIb30BaTh OCBOEHHbBIE MEXIUCIUIIMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHWS W  YHUBEPCAIbHBbIE Y4eOHBIE JICHCTBHS B
MO3HABATEJIILHOW M COLIMAJIbHOM MPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHUSI MPOTpaMMbl CpeaHero oOIero
o0Opa3zoBaHus TOHKHBI OTPakKaTh:

OBiaagenue YHUBEPCAJIbHBIMHA y4eOHbIMH NMO3HABATEJIbHBIMH
NeCTBUSIMM:

1) 0a30BbIe JJOrHYecKHe JIeHCTBUSI:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W AKTYaJIM3UPOBaTh  MpodIieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCTIOJIb30BaTh IPU OCBOCHMM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHHUS, Ki1acCupUKalUuKi, 0000IIEHNS), pACKPhIBATh CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3U C IPYTUMH TMOHSITUSIMH ),

ONpeAesiTh LEIH JEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTh PE3YJIbTATHI ACATEIBHOCTH C MOCTABJIECHHBIMU LEISAMU;

WCIIO0JIb30BaTh OMOJIOTMYECKHUE TOHITHS JUIsl OObSICHEHUS (PAKTOB U SIBJICHUU
KUBOU TIPUPOJIBL;

CTPOUTHh JIOTUUECKUE PpacCCyXJeHUs (MHAYKTUBHBIC, JE€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOJIBI U 3AKITIOUCHHUS;

MIPUMEHSTh CXEMHO-MOJIEJIbHBIE CpencTBa T MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Hl U OTHOIICHHHN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKke  MPOTUBOPEYUH  pa3sHOro  poja,  BBISABIEHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH pElIeHHs MPOOJIeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
1[EJISIM, OLICHUBATh PUCKH MOCIIEICTBUIN AEATETbHOCTH;

KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBHUSAX  PeajbHOTO,
BUPTYaJTbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HcCIeA0BATEIbCKUE IEHCTBUSI:

BJIaJIeTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEIHCKOW U TTPOCKTHOM JIEATEIbHOCTH,
HaBbIKAMU  paspelieHuss MpoOjeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJTLHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHESHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

WCIIOJIb30BaTh PA3JIMYHbIC BUJIBI JIEATCIIBHOCTH [0 TMOJYYEHUIO HOBOTO
3HaHUS, €r0 HHTEpIpeTaln, MPeoOpa3oBaHUI0 U NPUMEHEHHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHCJIE MIPU CO3JaHUU YUCOHBIX U COITUATBHBIX MPOEKTOB;

dhopMupoOBaTh Hay4YHBIN THUI MBIIUICHUS, BJIaJeTh HAYYHONH TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU TTOHSATUSIMU U METOJIAMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 3a7aull B 00pa3oBaTEIbHOU
JESATeIbHOCTH U KU3HEHHBIX CUTYaITUsX;

BBISBJISITh TIPUUUHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ PEeIICHHsS, HaXOJIUTh apryMEeHTBI IJIs JOKa3aTeJIhCTBa
CBOUX YTBEPXKJICHHH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TIOJIyUYCHHBIE B XOJE€ peUIeHUs 3aJaud Pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh X JOCTOBEPHOCTH, MPOTHO3ZUPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsSM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJISITh 1I€JICHAMPABICHHBIN TMOUCK IMEPEHOCca CPEACTB U CHOCOO0B
NercTBUS B TPOGECCUOHATIBHYIO CPEY;

YMETh TMEPEHOCUTHh 3HAHHUS B TMO3HABATEIILHYIO U MPAKTUYECKYIO 00JIacTH
KU3BHEICATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTh OPUTHHAIBHBIC MOAXOABl U PEHICHHUS,
CTaBUTh MPOOJIEMBI U 3a]1a4UH, JOMYCKAIOIINE AIbTCPHATUBHBIE PEIICHUS.

3) paGora ¢ unpopmManmeii:

OPUEHTHPOBATHLCS B PA3JIMYHBIX UCTOUYHUKAX HHPOpMAINHU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEparype, OHOJOTHYECKUX CJIOBapsIX U
CIIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTEpHETe), aHaIu3UpOBaTh



WH(OPMAITUIO Pa3JIMYHBIX BUOB U (GOPM MPEACTABICHHS, KPUTUYECKHA OIICHUBATH
e€ JOCTOBEPHOCTh U HEMPOTUBOPECUHUBOCTH;

(GbOopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHBIC METOIbI MPU IOUCKE H
orbope Ouonornueckot mHGOpMAIMU, HEOOXOIUMOM ISl BBITIOJHEHUS y4EOHBIX
3a/1ad4;

MPUOOPETaTh OIBIT MCIOJIB30BAHHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO UCIIOJIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJTLHO  BBIOMpATh  ONTHUMaJbHYIO  (GOpMy  MpEACTaBICHUS
ounonorndyeckoit mHpopManuK (CXeMbl, rpad)UKH, TUArpaMMbI, TaOJIHIIBI, PHCYHKH
H Ipyroe);

WCIIOJB30BaTh HAY4YHBIM S3BIK B KadyeCTBE CpeAcTBAa Ipu pabore ¢
Owonorndyeckoil wWHpOpMaIMel: TPUMEHATh XUMHYECKHE, (u3ndyeckue W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMyIbl, abOpeBUaTypy, HOMEHKIATYPY,
WCIIOJB30BaTh M TPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTrJISTHOCTH;

BJIAJCTh  HABBIKAMH  pPACIO3HABaHWUS W 3alIUTHl  WHOOpMaIuw,
MH(OPMAIIMOHHON O€30MaCHOCTH JIMYHOCTH.

OByaeHre YHUBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH JeHCTBUSAMM:

1) o0bmenme:

OCYIIECTBIIATH KOMMYHHKAIIUH BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIU JUCKYCCHUHU IO CYIIECTBY OOCYyXIaeMol TeMmbl (yMEHUE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHTEIBHO BBIMIOJHEHUS IpeiaracMoi
3aJlay, YYMTHIBAaTh MHTEPECHI W COTIACOBAHHOCTH MO3UIUN APYTMX yYaCTHHUKOB
JIMajiora Uiy JUCKYCCHH);

pacrio3HaBaTh HeBepOajbHBIE CpelCTBa OOIIEHUS, IOHUMATh 3HAYCHHE
COIIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYaTh KOH(IJIUKTBI U BECTH ITEPETOBOPBI;

BJIQJIETh Pa3IMYHBIMH CIIOCOOAMU OOIIEHUS W B3aMMOJICUCTBHUSA, NMOHUMATH
HaAMEpPEHHUS IPYTUX JIFOJEH, IPOSBIISTh YBOKUTEIBLHOE OTHOIICHUE K COOECeTHUKY
1 B KOpPpPEKTHOU popme GOopMyTUpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAs 1eATeJIbHOCTD:

MMOHUMAaTh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHONH M WHIWBHUIYATbHOM
paboTHI MPHU penieHnu OMOTOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOICHCTBHUS MPHU PEIICHUN YIeOHOM 3a1a9H;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX JEUCTBHH C yd4éTOM OOMIUX
WHTEPECOB U BO3MOKHOCTEH KaXKJIOTO UjieHa KOJIJIEKTHBRA;



NpUHUMATh LETM  COBMECTHOW  JAESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTHUKEHHUIO: COCTaBISATh IUJIAaH JACHCTBUM,
pacnpenensiTh poiv ¢ YYETOM MHEHHUHM Y4YaCTHHUKOB, OOCYXJAaTh PE3YJIbTAaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJla U KaXJIOro yYacTHHKAa KOMaHIbl B
001Ul pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTh HOBBIE MPOEKThI, OLIEHUBaTh MJEU C TO3MIMH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMUYECKOE TMOBEJACHUE B PA3ITUUYHBIX
CUTYallUAX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OBiaeHNe YHUBEPCAIbHBIMHU PeryJIATUBHBIMU 1€ CTBUSIMH

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS [UIsl BBIABICHUA NpPoOJieM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX;

BBHIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUU I1I€JIEBbIE M CMBICIOBBIC
YCTAaHOBKM B CBOMX ACHCTBHUSAX M MOCTYIKAax MO OTHOLICHUIO K KHBOM MpHUpOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYILIECTBISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBIABIATDH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a7a4l B 00pa3oBaTeIbHON
NEeSITeIbHOCTU U )KM3HEHHBIX CUTYalUsX;

CaMOCTOSATENILHO  COCTABJIATh IUTAH pEIICHHUS TNpoOJieMbl € Y4ETOM
MMEIOIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIIIOYTECHHUIA;

JaBaTh OILIEHKY HOBBIM CUTYyaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEIOUYTEHUN];

Jies1aTh OCO3HAHHBINA BBIOOp, ApryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOW SPYAULINH B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIaJE€Th HABBIKAMM  TIO3HABaTEIbHOM  pediieKCMH  Kak  OCO3HaHMS
COBEpIIAEMbIX JEHCTBUA U MBICIUTENbHBIX TMPOLECCOB, UX pPE3yIbTaTOB M
OCHOBaHMI, MCHOJb30BaTh MPUEMBI PEIIEKCUU ISl OLUEHKH CUTYyalluH, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OIIEHMBaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PEIICHHS MO UX
CHI)KCHHIO;



MIPUHUMATh MOTHBBI M AapryMEHTBl JAPYIMX TNpPH aHAIU3E PE3YIbTATOB
NESATEIbHOCTH;

3) npuHATHE ce0A U APYTUX:

MpPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M AapryMEHTBl JAPYTMX TpPH AaHAIU3E PE3YIbTATOB
NESATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3ULIUU JPYTOro YeIoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmetHble pe3ynbTarhl ocBoeHus mnporpammbl COO mo OuojoruuM Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielipuieckue st yueoHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHMIO, MHTEPIIPETALIUU U
npeo0pa3oBaHUIO 3HAHWUM, BUIBI IEATEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUA U
MPUMEHEHUIO 3HAHUN B PA3MUYHBIX YYEOHBIX CHUTyallUsiX, & TaKKe B pealbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C Ouoisiorueil. B mporpamme mnpenmMerHbie
PE3yNIbTATHI IPEICTABIEHBI IO F0JIaM 00yUYEHUS.

[IpenmeTHble pe3ynbTaThl OCBOECHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPaXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTMH B CHCTEME HAay4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpPAa U HAyYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyO€KHbIX yUYEHBIX-OMOJIOTOB B pa3BUTUE OUOJNOTUH, (QYHKIUOHAIBHOU
IPAMOTHOCTH YE€JIOBEKA JJIsl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHHE OMOJOTMYECKHX TEPMHHOB U TOHATHMA:
KU3Hb, KIJIETKa, OpraHu3M, Meradonn3M (OOMEH BEIIECTB W TMpeBpallicHue
HHEPTUM), TOMEOCTa3 (CaMOperyssius), YPOBHEBasE OpraHU3alisl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEIEHHE (PENPOIYKIIHS), HACIEACTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHa,
MyTallMOHHAs, IEHTpajbHas JOrmMa MOJEKyJsspHON Ouosorun), 3akonbl (I
Mengens, T. Moprana, H. Y. BaBunoBa) u yuenus (0 HEHTpax MHOTO0Opa3us u
MIPOUCXOXKJEHUST KyIbTYpHBIX pactenuii H. V. BaBuiosa), onpenensts rpaHULibl
UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BIIaJIeTh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOIOICHUE U
ONMMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJIICHHWM, OpPraHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO  OSKCIEPUMEHTa,  BBIABW)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIY HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSCHEHUE MOJYYEHHBIX



pe3yabTaTOB, MCIOIH30BAaHHBIX HAYYHBIX TOHSATHH, TEOPUH U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH MOJTYYCHHBIX PE3YJIbTATOB,;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC NPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT H
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIECTB W TPEBpAICHHs dHEPTUU B KIIeTKe, (HOTOCHHTE3a,
IUTACTUYECKOTO0 ¥ JHEPreTUYecKOro oOMEeHa, XEeMOCHHTE3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHHSI, PA3MHOXKEHHUS, WHIANBUAYAIBHOTO PAa3BUTHS  OpraHH3Ma
(oHTOTEHE3);

yMEHHE MPUMEHITH TOJYUYEHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHX
MIPOIECCOB U SIBICHUH, IUJISl TIPUHATHUS MPAKTUYECKUX PEUICHH B TOBCEIHEBHOM
KU3HU C LEeIbl0 o0ecredeHuss Oe30MacHOCTH CBOEro 3JI0POBBS U 3I0POBBS
OKPY>KaOIIUX JIFOJIeH, COOIOCHHSI HOPM TPaMOTHOTO TTOBEJCHUS B OKPYIKAIOIICH
NPUPOJTHOW Cpelle, TMOHUMaHHE HEOOXOIWMOCTH WCIOIB30BAaHUS JTOCTIKEHUH
COBpEMEHHOW  OWOJIOTMM W OMOTEXHOJNOTWHA  JUIsl  paldOHAIBLHOTO
MIPUPOJIOTIOTH30BAHHS;

YMEHHE pemiaTh JJIEMEHTapHble TeHeTHYeCKHe 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKPEIIMBaHUE, CIEIUICHHOE HaCIeIOBaHNE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAaHUS IS TPEICKa3aHus HAcleAOBaHUsS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBIMOJHATh JIA0OpaTOpHBIE W TPAKTHUECKHE pabOThI, COONIONATH
npaBuiia Mpu padboTe ¢ yueOHBIM U J1a00OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHHBaTh W HWHTEPIPETHPOBATH HH(GOPMAIHIO
OMOJIOTMYECKOTO  COJIEpP)KaHUs, BKJIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPeICTBa MAacCOBOW WH(MOpPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B OHOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC THCHMEHHBIE U YCTHBIE COOOIICHMUS,
0000m1ast Ouosornyeckyro MHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCTIOJI30BaTh MOHSATUHHBIN anmapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yNnbTaThl OCBOEHUSA ydueOHoro mpeamera «buosnorus» e 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAY4IHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpPAa W HAYYHOTO MHUPOBO33PECHHS, O BKJIAJE POCCUHUCKUX W
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKa IS PEIICHHUS KU3HECHHBIX 3a/1a4;

YMEHHE PAaCKphIBaTh COJEp)KaHWE OWOIIOTMYECKUX TEPMHUHOB M TIOHATHM:
BUJI, TIOMYJISALMS, TeHO(OH, IBOJIOIMS, ABIKYIINE CUJIBI ((DaKTOPBHI) IBOIIOIINH,
MPUCIIOCOOJIGHHOCTh OPTraHW3MOB, BHI000pa30BaHHE, SKOJOTHUYECKUE (DaKTOPHI,



DKOCUCTEMA, TMPOAYIUEHTHI, KOHCYMEHTBI, PEAYLEHThI, IEMd IUTaHUS,
AKOJIOTUYECKas MUpaMuIa, OuoreoreHos3, ouocdepa;

YMCHHE W3JIaraTh OHOJIOTHYECKUE TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DJBOJIIOIMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactBa K. M. bapa, depenoBanus TJIaBHBIX HalpaBJICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o ouochepe B. M. Bepnazackoro),
OTIPECIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIAJICTh METOJaMH HAYyYHOTO MTO3HAHUS B OMOJIOTUU: HAOJIOICHUE U
OIMCAHHME YKUBBIX CHUCTEM, TPOIIECCOB M SIBJICHHWI, OpraHU3alus W IPOBCICHHE
OMOJIOTHYECKOTO  OJKCICPHMEHTA,  BBUIBM)KCHHE  THIIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKIY HWCCIEAYEMbIMA BEIMYMHAMHU, OOBSCHEHHUE IOJYYCHHBIX
pPE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBCHHBIC NPH3HAKU CTPOCHUS OHOJOTHYCCKHUX
OOBEKTOB: BHUIOB, TMONYJSALHA, NPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACJEICTBEHHOM
W3MECHUYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, NMPHCIIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBHS OKOJIOTHYECKUX (PAKTOpPOB Ha OpraHU3MBI, IepeHoca
BCIIECTB M IOTOKA JHEPTHMH B DKOCHUCTEMAax, AHTPOIOTEHHBIX H3MCHCHUH B
DKOCUCTEMAX CBOCH MECTHOCTH, KPYTrOBOpOTa BEHIECTB M OHOTCOXUMHUYCCKUX
LIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSATH MOJYYCHHBIC 3HAHMS JUISI OOBSICHEHHs] OMOJOTHYECKHX
MIPOIIECCOB M SIBJICHUH, JUISl MPUHATHS MPAKTHUYSCKUX PEIICHUN B TOBCETHEBHOM
KU3HA C TEIbl0 oOecredueHuss Oe30MMacHOCTH CBOETO 3JI0POBbS U 37I0POBBS
OKPYXKAIOIIUX JIFOACH, COOIOIEHUS HOPM IPaAaMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
MPUPOAHON Cpele, MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUSA JOCTHIKCHUHN
COBPEMEHHOW OMOJIOTHUH JUTS PallHOHAILHOTO TIPHPOJIOIOJIB30BaHUS;

YMEHHE peniaTh dJEMEHTapHbIC OMOJOTHYECKHUE 3aJ1ayl, COCTABJISATH CXEMBI
MepPeHOCca BEIISCTB U DHEPTUU B IKOCUCTEeMaX (IICTTH TUTaHUS );

YMCHHUE BBINONHATH JIA0OPATOPHBIE M TPaKTUYCCKHE pPabOThI, COOJI0IATH
npaBuiia Mpu padboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMCHHE KPHTHYECKH OIICHMBAaTh M HWHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTHYECKOTO  COJICP)KAaHWs, BKIIOYAIOIIYI0 TICEBOHAYYHBIC 3HAHHS U3
Pa3IUYHBIX HCTOYHUKOB (CpPEJICTBA MacCOBOW MH(OPMAIIUU, HAYIHO-TIOMY/IIPHBIC
MaTepHasibl),  paccMaTpWBaTh  IJIOOAIBHBIC  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIC ITHCBMCHHBIC M YCTHBIC COOOIICHUS,
0000m1ast Onosiornyeckyro MHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MIOHATHHHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/m

HaumeHoBaHue pa3ienoB
U TeM NPOrpaMMbl

KonTpoabHbie

Bceero
padoTsI

buonorus xak Hayka

JKuBBIC CUCTEMBI U X
OopraHu3anus
XUMHUUYECKUH COCTaB U
CTPOCHUE KICTKH

JKusuenesTeabHOCTh KIETKH

PasMHoxeHHe 1
HMH/IMBUIYaTbHOE Pa3BUTHE
OpraHM3MOB
HacneacrBennocts u
HU3MEHYUBOCTh OPraHU3MOB
Cenexuus OpraHM3MoOB.
OCHOBBI OMOTEXHOJIOTHH

PesepBHOE Bpems

KounuecTBo yacoB

IIpakTHyeckne padoThbl

OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME

DJIeKTPOHHbIE
(uudpossbie)

o0pa3oBaTe/ibHbIE

pecypcbl

0.5

1.5

bubmmoreka [JOK
https://m.edsoo.ru/7f41¢292

bubmmoteka [JOK
https://m.edsoo.ru/7f41¢292

bubmmotexa [JOK
https://m.edsoo.ru/7f41¢292

Bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292

Bubmoreka IIOK
https://m.edsoo.ru/7f41¢292

Bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292

Bubmmoreka [JOK
https://m.edsoo.ru/7f41¢292

Bubmmoreka [TOK
https://m.edsoo.ru/7f41¢292

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

34



11 KJIACC

DJIeKTPOHHBIE
HaumeHnoBanue
No (uudposbie)
Pa31eioB H TeM
n/n KoanuyecTBo yacos o0pa3oBaTe/IbHbIC
MPOrpamMmbl
pecypchl
Kontpoabnbie IIpakTnuyeckue
Bcero
padoThI padoThI
OBOJIIOLMOHHAS 9 .
onoorus
Bo3HukHOBeHHE U
pa3BUTHE KU3HU HA 9 0.5
3emie
OpraHu3Mel 1 5 1

OKpYXKaloIias cpeaa
CooOmecTBa 1

9KOJIOTHYECKHE 9
CHCTEMBI
PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34

bubaroreka [JOK
https://m.edsoo.ru/7f41cc74

bubmoreka [JOK
https://m.edsoo.ru/7f41cc74

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

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

bubmoreka [JOK
https://m.edsoo.ru/7f41cc74

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 NIVTAHUPOBAHUE
10 KJIACC

Ne

n/m

Tema ypoka

Bcero
padoThI

Buonorus B cucreme HayK

MeTo1bI MO3HAHUS KUBOH
npuposl. [IpakTuyeckas
pabora Ne 1
«/cnonp3oBanue
Pa3InYHBIX METOJIOB TIPH
U3y4YEHUH OMOJIOTHYECKUX
00BEKTOBY
Bbuonornueckue cucTemsl,
MIPOLIECCHI U UX U3yYCHUE

XUMHUYECKHl COCTaB
KkieTku. Boga u
MI/IHepaJ'IbHLIG COJIn
Benku. CocTaB u cTpoeHue
0enkoB

DepMeHTh —

KoHTpoabHbIe

Jara
U3yYeHHs

KoanyecTBo yacoB

IIpakTH4eckune
padoThI

1

1 0.5

1

1

1

1 0.5

DJIeKTPOHHbIE

o0pa3oBaTe/ibHbIE

bubmmoteka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmmoreka [JOK
https://m.edsoo.ru/863e6122

bubmmoteka [JOK
https://m.edsoo.ru/863e6564

bubmmoreka [JOK
https://m.edsoo.ru/863e674¢

Bubmroreka [TOK
https://m.edsoo.ru/863e6b72
bubmmoreka [JOK
https://m.edsoo.ru/863e6b72



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

10

11

12

13

14

OHOJIOTHYECKHE
KaTaJN3aTOpPbIL.
Jlaboparopnas padora Ne 1
«M3yueHne KaTaIuTHIeCKOH
AKTHBHOCTH ()epMEHTOB (Ha
MpUMEpPEe aMUJIa3bl HITH
KaTaiasbl)»

Vrinepoapl. JIunuast

HyxienHoBbI€ KUCIIOTBHI.

ATD

UcTopus u metoast

U3y4YEHUS KIETKU.

Knerounas Teopus
Kretka xak menmoctHas )KuBas
cucrema

CrpoeHue dyKapHOTHYECKOM

xiaerku. JlabopaTtopHas padora Ne
2 «M3ydeHne CTpOCHUs KIETOK
pacTeHHId, JKHUBOTHBIX, TPHOOB U
GaxTepuii MO MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIpenaparax u ux
OIMCaHHe»

OOMEH BEILECTB WM META00JI3M
®doTocuHTEe3. XeMOCUHTE3

OHepreTuyeckuii ooOmen

0.5

bubmmoreka [JOK
https://m.edsoo.ru/863e6870
bubmmotexa [JOK
https://m.edsoo.ru/863e6d5c

Bubaunoreka [TOK
https://m.edsoo.ru/863e6e88

bubmmoreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863¢716¢

Bubnunoreka [JOK
https://m.edso0.ru/863e766¢

bubmmoteka [JOK
https://m.eds00.ru/863¢7¢98

Bubmmorexa LIOK
https://m.edsoo.ru/863¢7aae



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

15

16

17

18

19

20

21

22

23

24

JKHU3HEHHBIN UK KJIIETKH.
Jenenne xietkn. MHUTO3.
Jlaboparopnas pabora Ne 3
«Habmronenne MUTO3a B KJIETKax
KOHYHMKa KOpeIlIKa Jiyka Ha
TOTOBBIX MHKpOITpEnaparaxj

Buocunres Oenka. Peaxuust
MaTPHUYHOTO CHHTE3a

Tpancmsanus — OuocunTe3 Oenka

Hexnerounsie GOpMBI XKU3HH —
BUPYCHI

@DopMBI pa3MHOKEHHS
OpPraHu3MOB

Meiio3

OO0pa3oBaHue U pa3BUTHE
TIOJIOBBIX KIIETOK.
OmnonorBopenue. JlabopatopHast
pabora Ne 4 «M3y4yenue cTpoeHus
IIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpeTapaTax»
VHauBuayansHOE pa3sBUTHE
OpraHH3MOB

I'eneruka — Hayka o
HAacCJICIACTBECHHOCTH U
HU3MCHYHUBOCTH

3aKOHOMCpHOCTH HacJICa10BaHUA

0.5

0.5

Bubmmoreka IIOK
https://m.edsoo.ru/863¢e7dc4

Bubmmoreka ITOK
https://m.edsoo.ru/863e796¢
Bubmmorexa ITOK
https://m.edsoo.ru/863e796¢
bubmmoreka [JOK
https://m.edsoo.ru/863e7540
bubmmorexa [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bubmmotexa [JOK
https://m.edsoo.ru/863e7f4a

Bubnmnoreka [JOK
https://m.edsoo.ru/863e81b6

Bubmmoreka [JOK
https://m.edsoo.ru/863¢8436

Bubmmoreka [JOK
https://m.edso0.ru/863e862

bubmmoreka [JOK


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
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

25

26

27

28

29

30
31

MpU3HaKoB. MOHOTHOpHIHOE

CKpeuBaHue

JuruOpuaHoe CKpenuBaHue.

3aKOH HE3aBUCHMOIO
HacJICNOBaHUs ITPU3HAKOB

CrermieHHO€e HaceI0BaHNE

npu3HaKoB. JlaboparopHas
pabota Ne 5 «3yuyeHue

pe3yIIbTaTOB MOHOTHOPUIHOTO U
JUTHOPHIHOTO CKPEIMBAHUS Y

Jpo30(HUIIBI Ha TOTOBBIX
MUKpOIIpenaparax»

I'enernka nmona. HacienoBanue
MPU3HAKOB, CLETUICHHBIX C ITOJIOM

M3MeHYnBOCTD.
Henacnencreennas

n3MeH4MBOCTh. JlabopaTopHas

pabora Ne 6. M3yueHue
MO IU(DUKAITHOHHOMH

U3MEHYUBOCTH, ITIOCTPOCHUE

BapUaLMOHHOTO PsAaa U
BapHUaLIOHHOW KPUBOW»

HacnezncrBeHHast H3MEHIUBOCTb.
Jlaboparopnas padora Ne 7.
«AHaU3 MyTaui y Apo30Quiist
Ha TOTOBBIX MUKPOIIpEIaparaxy»

I'eneruka yenoBeka

PesepsHsIii ypok. O0001IeHHE 110

0.5

0.5

0.5

https://m.edsoo.ru/863e8878

Bubmmorexa LIOK
https://m.edsoo.ru/863¢89a4

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

Bubmmoreka [JOK
https://m.edsoo0.ru/863e8c60

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

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

bubmmoteka [JOK
https://m.edsoo.ru/863e8d78



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

teme «HacieacTBeHHOCTh 1
U3MEHYNBOCTb OPraHUu3MOB»

32 Cenexnys Kak HayKa U IpoIiecc 1

3 MeToapl ¥ JOCTHKEHHUS CEeIIEKIIUN |

pacTeHuii ¥ )KUBOTHBIX

BroTtexHomorus kak oTpacib
TIPOM3BOCTBA

34

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

34

Bubmmoreka [JOK
https://m.edsoo.ru/863¢9214

bubmmoreka [JOK
https://m.edsoo.ru/863e9214

bubmmoreka [JOK
https://m.edsoo.ru/863e9336

4


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

11 KJIACC

Ne Jara

Tema ypoka
n/n KoanyecTBo yacos U3y4YeHHus

Kontpoabubie  [IpakTuueckue

Bcero
padoThI padoThI

DBOIIOIHSA U METOJIBI €€

HU3y4CHUA

HCTOpI/IH pa3BUTUA

HpeCTaBICHIH 00 1
9BOJIIOLUU
MuKpo3BOITOIHS 1

[Tomynsanus kak

SNIEMEHTApHAasl €IUHULA

BUJIA U 9BOJIIOLUH.

JlaGoparopnas padora Ne 1 1 0.5
«CpaBHeHHE BUJIOB IO

MOpP(OIOrHuecKOMy

KPUTEPUIO»

JBrKyImue cuibl

(a1eMeHTapHbIe (aKTOPHI) 1
9BOJIIOLUU

EcrectBenHblit 0TOOp U €ro
hopmeI

DJIeKTPOHHbIE

uudposbie

o0pa3oBaTe/ibHbIE

pecypcbl

Bubmmoreka ITOK
https://m.edsoo.ru/863ea20e

bubmoreka [IOK
https://m.edsoo.ru/863e¢9570

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

Bubnunoreka [JOK
https://m.edsoo.ru/863e99¢6

Bubnunoreka [JOK
https://m.edsoo.ru/863e¢9da4

bubmmotexa [JOK
https://m.edsoo.ru/863e¢9ed0



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

10

11

12

13

14

15

Pe3ynbTaThl 3BONIIONUH:
HPUCIIOCOOIEHHOCTD
OPTaHU3MOB U
BU1000pa3oBaHue.
Jlaboparopnas pabora Ne 2 1
«Ornncanne
MIPUCIIOCOOICHHOCTH
opraHusma u eé
OTHOCHUTEJBHOTO XapaKTepay»
Hamnpasnenus u nmytu
MaKpOIBOJIIOIMU
Heo6patumocTs 3BoIONMN 1
Wcropus xxu3nu Ha 3emiie u
METOJIBI € U3YUCHUS
I'MnoTe3b! IPOUCXOKICHHS
JKU3HU Ha 3emiie
Pa3BuTHe xxu3Hu Ha 3emiie 1o
9paM H Hepuoaam
OCHOBHBIE 3TaIbl BOJTIOLHU
PacTUTENBEHOTO ¥ )KUBOTHOTO
mupa. [IpakTndeckas padora Ne 1
«M3y4yeHne uCKOmaeMbIX
OCTaTKOB PACTEHHIA M )KUBOTHBIX
B KOJUTCKLIUSIX)
CoBpeMeHHas cucTeMa
OpraHUYECcKOT0 MUpa
DBOJIOLHS YETOBEKa
(aHTpOTIOTEHE3)

0.5

0.5

Bubmmorexa ITOK
https://m.edsoo.ru/863e9fde

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

Bubmmoreka [JOK
https://m.edsoo.ru/863ea5a6

Bubmmorexa LIOK
https://m.edsoo.ru/863eabbe

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

Bubmmoreka [JOK
https://m.edsoo.ru/863ca48¢

Bubmmoreka [JOK
https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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

16

17

18

19

20

21

22

23

24

25

JIBrkyiue critbl ((pakTopbl)
aHTpOIIOreHe3a

OCHOBHbIE CTaIUH IBOJIOLHU
YeJoBeKa

YesioBeyecKHe pacsl U
MIPUPOJIHBIE aIalTal[1 YeJI0BEeKa
PeseprHelii ypok. O0o06mieHuE 110
TeMe «BO3HMKHOBEHUE U
pa3BUTHE XKU3HK HA 3eMIie»

DKoJIOrHs KaK HaykKa

Cpenpl obuTanus u
9KOJIOrHYecKue (HhaKTopbl

Abuotndeckue GaKTopsl.
Jlaboparopnas pabora Ne 3.
«Mopdonornueckue
0COOEHHOCTH PacTeHUH n3
Pa3HBIX MECT OOUTAHUS».
Jlaboparopnas pabora Ne 4.
«BrnusiHEE cBeTa Ha POCT U
pa3sBHTHE YEPEHKOB KOJeyca»

Buortuyeckue daxropst

OKOJIOTHYECKUE XapaKTEPUCTUKH
nomynsanun. [Ipaktudaeckas
padota Ne 2 «IToacuér mioTHOCTH
MIOMYJIANNI Pa3HBIX BUIOB
pacTeHui»

Coo01ecTBa OpraHu3MOB —

0.5

0.5

Bubnunoreka [JOK
https://m.edsoo.ru/863ead44

Bubnmnoreka [JOK
https://m.edsoo.ru/863caca2

Bubnmoreka [JOK
https://m.edsoo.ru/863eafec

Bubmmorexa LIOK
https://m.edsoo.ru/863eb10e

Bubmroreka [TOK
https://m.edsoo.ru/863eb348

bubmmotexa [JOK


https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

26

27

28
29

30

31

32

33

34

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

OHOLIEHO3
DKOJOTHYECKHE CUCTEMBI
(3KOCHUCTEMBI)

OCHOBHBIE NTOKa3aTeIH
9KOCUCTEMBI. DKOJIOTHYECKHE
rmpamuisl. CBOHCTBA S9KOCHCTEM.
Cykueccus

IpupoHBIE 5KOCHCTEMBI
AHTpOHOFeHHbIe OKOCHUCTCMBbI
Buocdepa — riodansHas
JKocucTemMa 3emiin
3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

UYenoseuecTBo B buochepe 3emnu
CocymecTBOBaHUE IPUPOJIBL U
YeJI0BEYeCTBA

PesepBHbIii ypok. O000IICHHE
TeMbl «Coo0mecTsa u
9KOJIOTUYECKUE CUCTEMBI»

34

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

Bubmuorexa LIOK
https://m.edsoo.ru/863eb46a

Bubnmnoreka [JOK
https://m.edsoo.ru/863eb5fa

Bubmmorexa LIOK
https://m.edsoo.ru/863ebbSe

bubmmoteka [JOK
https://m.edsoo.ru/863ebd16

bubmmoreka [JOK
https://m.edsoo.ru/863ebale

2.5


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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

buonorus 10 kiacc. O6mas 6uonorus .Cusornaszos B,U., Aradponosa 1.b.,
3axapoBaE.T. Beprukans. [Ipoda
buonorus 11 kiacc. O6mas 6uonorus .Cusornazos B,U., Aradponosa 1.b.,

3axapoBaE.T. Beptukans. [Ipoda

METOANUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

VYyeOnuk. buonorus 10 knacc. O6mas ouonorus. Cusornaszos B.U., Araponosa
N.b., 3axaposa E.T. Beptukains. JIpoda.

VYuebnuk. buonorus 11 knacc. O6mas 6uonorus. Cubornazos B.U., Aradhonosa
N.b., 3axaposa E.T. Beptukains. JIpoda.

PaGouas terpaas. buonorus.10 knacc. Obuas 6uonorus. Aragounona 1.b.,
Cugornazos B.W. Beptukans. [Ipoda.

PaGouas terpaas. buonorus.11 knacc. Obuias 6uonorus. Aragounona 1.b.,
Cugornazos B.W. Beptukans. [Ipoda.

Cusarnazos B.U., Aradonosa N.b., Mumakosa. O6mas ouonorus 10 kiacc.
Meroaudeckoe nmocooue k yueonuky Cusoriazona B.W. Beptukans. JIpoda.
drocC

CugarnazoB B.U., Aradonosa U.b., Mumakosa. O6mast 6uonorust 11 kmacc.



Metoaudeckoe nocooue k yueonuky Cuoriazosa B.W. Beptukans. Jlpoda.

OrocC

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

nsportal.ru — CCOK HHTEPHET PECYPCOB LIS YIUTENsI ONOIOTUN

uchitel.club — pekomenaaruu s yaurene OHMoI0TUu
http://svetlanalujaina.semenovschool3-nn.edusite.ru — 0P gyis yunrenei

OHOJIOTUH


http://svetlanalujaina.semenovschool3-nn.edusite.ru/




