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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpamMMmbl MO OHOJIOTUM TEOPETHUUYECKYHD OCHOBY MJIs
OIpe/eNCHUs] MOAXO0M0B K (POPMHUPOBAHUIO COZIEpX)aHUS y4eOHOro IpenmMera
«buosorus» cocraBWIM: KOHIENTyalbHble mnonoxkeHus OIroc COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIE, COJEp)KaHMs, pe3yJlbTaToB OOydYeHUs U
TpeOOBAHMI K YPOBHIO MTOATOTOBKU BBIITYCKHHKOB, NOJIOKEHUS 00 OOIINX LEAX U
NPUHIUNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccumiickori ®enepanuu, a TakkKe IOJOKEHHUS O
cnenuduke 6MOJIOTHH, €€ 3HAUEHUH B MTO3HAHUU >KMBOU MPUPOBI U 00ECICUEHUH
CYILIECTBOBAaHUS 4YesloBeYecKoro obmiectBa. CoOrjiiacHO Ha3BaHHBIM MOJIOKEHHSM,
OIpe/IEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBIEHUE O IesIX, 00 oOmIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHHMS W Pa3BUTUSA OOYYAIOIIMXCA CpPEJICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneieHue I0 pasieinaM H  Temaw,
PEKOMEHIyeMYIO TOCIIeI0BaTEIbHOCTh U3YUEHHs YUEOHOro Marepuaia ¢ y4eToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTeIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImnXCs.

B nmnporpaMmMe 1o OHOJNIOTMM TaKXe€ YUYWTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (QOPMHUPOBAHMU OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHOMN
NeSATEeNbHOCTH/YUEOHBIX JEHCTBUNM OOy4YaroIIMXCAd MO OCBOCHHUIO COJCpKAHUS
OMOJOTUYECKOTO 00pa30BaAHMUS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIil ypOBEHB) peaM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3yYE€HUM Ouojoruu, Onarojapss 4yemy B HeH
MpPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM, CBSA3AHHBIX C
dbopmHpoBaHEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIM{ JIMYHOCTH, SKOJIOTHYECKOTO MBILIUICHHUS, IPEACTABICHUI O 3J0POBOM
oOpa3e KM3HM M OEpEeKHbIM OTHOUIEHHUEM K OKpYXalolled MpUPOJHON cpene.
[TosTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKHX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU KUBBIX CHCTEM Pa3HOI'0 PAaHra M CyIIHOCTU OCHOBHBIX IPOTEKAOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAENIEHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUHN B MOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHuclie: TPO(PUIAKTUKK HACJIEICTBEHHBIX 3a00JE€BaHUI YeJIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUs 9KOJIOTUYECKU
1eJIeCO00Pa3HOro0 TMOBEACHUSA B OKpYy)Kalollled NpUPOJHOM cpene, aHaiau3a
BIIUSIHUS XO3SMCTBEHHOW JESTENIbHOCTU YEJIOBEKAa Ha COCTOSHHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIAIHON HAMPaBIEHHOCTH



y4ueOHOro mpenMera «buosiorus» MmpoauKTOBaHO HEOOXOJAMMOCTBIO 00ECTICUCHUS
YCJIOBUM ISl PEIICHUS] OJHOM M3 aKTyaJbHBIX 3aJ]lay IIKOJILHOTO OMOJIOTrHYECKOTO
oOpa3oBaHus, KoTopas mpeamnonaraeT (oOpMHUpOBaHHE Yy  OOydarouIuxcs
CIIOCOOHOCTH aJanTUPOBAThCSI K HM3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buosnorus Ha ypoBHEe cpemHero oOimero o0pa3oBaHMs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (QoOpMUpPOBaHUE y OOYHAIOMIMXCS MPEICTABICHUN O
HAay4YHOW KapTUHE MHUpa, pacHIMpseT U 0000IIaeT 3HaHUA O KMBOW Ipupoje, e
OTJINYWTEIBHBIX IPU3HAKAX — YPOBHEBOW OPraHHU3allMd W 3BOJIIOLUH, CO3HAET
yCIOBUSI  JJisi: TO3HAHWS  3aKOHOB  JKMBOW  MPUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATBHOM T'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M Oe3o0macHoro oopasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIIEHUS K KUBOUW MPUpPOJIe
U YEJIOBEKY.

Bbonpiioe 3HaYeHnEe OMOIOTHS UMEET TAKXKe VIS PEIICHUS BOCTIMTATEIILHBIX
pa3BHBAIOIIMX  3aJad  CpemHero  oOmero  o0pa3oBaHWs,  COIMATH3AIUU
oOyuaromuxcs. M3ydyenune 6uonmoruu obecrnednBaeT yciaoBus Uisi GOPMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHKAIIMOHHBIX W HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErPallMi OHOJOTMYECKUX 3HAHUU C
MIPEICTABIICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUHU
u reorpaduu. Ha3BaHHbIE TOJOXEHHS O TMpEeIHA3HAYCHUH Y4YeOHOTO MpeaMmeTa
«buonorus» COCTaBMJIM OCHOBY /Ui ONpENEJCHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHUs, TMPEJICTaBJICHHOTO B IIporpaMMme IIo
OHOJIOTUN.

Ot60p comepxkanus ydeOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C TMO3UIMNA KYyJIbTYpOCOOOpPA3HOrO TOJIX0/Ia, B COOTBETCTBHH C
KOTOPBIM OO0y4armuecss JOJKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAYUMBIC IS
dbopmupoBaHusa oOIIEH KyJIbTYpbl, ONPEEISAIONME aJeKBaTHOE IOBEACHHE
YeJIOBEeKa B OKpPY’Kalolleld MPUPOJHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU W MPAKTHYECKOM aesaTeabHocTH. Oco0oe MEeCTO B ITOH CHCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /111 (POPMUPOBAHUS
MpEACTAaBICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYyHOW KapTHHE MHUpa U
IIEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIUX  TYMaHH3AIluU
OMOJOrNYeCKOro 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJAEpX)aHUS YYEOHOrOo MaTepuaja B TPOrpaMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUK 00
OTJIUYUTEIIBHBIX OCOOCHHOCTSX JKUBOW NIPHPOABI, O €€ YPOBHEBOUM OpraHHU3aIluu H
ABOJIIOITMHU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHOTO mpeameTa «bromorus
BBIJICJICHBI CIICAYIONINE COAEpKaTeIbHbIe TUHUN: «bruonorus kak Hayka. MeTombl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosormueckas cucrema», «OpraHu3zM Kak



Oounonornyeckas cuctemay, «CucrtemMa U MHOTOOOpasve OpraHUYECKOTO MHPAy,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI M PUCYIINE UM 3aKOHOMEPHOCTH.

[lens um3yuenus ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNE  OOyYaIUMHCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKITMOHATEHOMN
OpraHu3alMyd SKUBBIX CHUCTEM Pa3HOr0 paHra © MpPUOOpETeHUE YMEHUH
WCIOJIb30BaTh ATH 3HAHWS MJI TPAMOTHBIX JEUCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

JocTrmxeHue 1eiau u3ydeHus ydeOHoro npeaMera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIEUMBAETCS PEIICHUEM CIICAYIONINX 3a1a4:

OCBOCHHE OOYYaIOIMUMHUCS CHUCTEMbl 3HAaHUN O OWOJOTHYECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIAX, CIYKAIIMX OCHOBOMU
Uist GOPMHUPOBAHUSL TIPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
MeTOJ[aX HAy4YHOr0 MO3HAHMS, CTPOCHUH, MHOTO0O0pa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3AINU, BBIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YaIOIIMUXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIlECCe aHalv3a JaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMU HAyYHBIX B3IVISIIOB, MAEHM M TMOAXOJOB K HM3YyYEHHUIO >KUBBIX CHCTEM
Pa3HOT0 YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Y OOydYarommxcss OOmed KyJIbTypbl, (YyHKIIMOHATIHHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KWUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONBITA, IMOJYYCHHBIX MpHU
W3YYEeHUH OUOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHH WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWWA B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH M arpoOUOTEXHOJIOTUI;

BOCIUTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOTIOICHUS] ITUYECKHUX
HOPM IIPU OPOBEACHUU OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYIbTYpBI, JUis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B MOBCEHEBHOM KU3HU JJISI
OILICHKH TIOCJIE/ICTBUM CBOEH JESATETLHOCTH MO OTHOUIEHUIO K OKPY’KaroIIeh cpee,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE W COOJMIONCHHE Mep MPOPUIAKTUKH
3a0051eBaHUM.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIIETCS OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0nacTn « ECTecTBEeHHO-HAYUYHBIE PEIMETHI.



Jist u3ydenust 6uoaoruu Ha 6a30BOM YpOBHE CpPEIHETO 001ero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34
yaca (1 yac B HeZIeJI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Owomormu B (GOpPMHUPOBAHMM COBPEMEHHON HAYYHOW KapTHHBI MHUpA.
CucreMa OGMOJIOTMYECKUX HaYK.

MeTo/1bI TO3HAHUS )KUBOW IPUPOABI (HAOMI0ACHUE, IKCIIEPUMEHT, OMHCaHUE,
U3MEpEHUe, KIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas pabora Ne 1. «Vcmonmb3oBaHWe pa3IUYHBIX METOJIOB MPHU
U3Y4YEHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI U X OPTraHU3AIHUA.

KuBble cucTembl (OMOCUCTEMBI) Kak IpeaMeT u3ydyenust ononoruu. Otanyue
JKUBBIX CUCTEM OT HEOPTAHUYECKOW ITPUPOJIBI.

CpolicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHU OpraHU3aIluu OMOCUCTEM:
MOJIEKYJISIDHBIM, KIETOYHBIM, TKAHEBbIM, OpPraHW3MEHHbIA, MOMYJALHMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeOIeHOTHYECKHIT), OnoCc(EepHBIA.

JlemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3aLNU
YKUBOM ITPUPOIBD.

O6opynoBanue: mojaenb Mojekyibl JITHK.

Tema 3. XumMu4ecKuii cOCTaB M CTPOCHHE KJIETKH.

XHAMHUYECKHM COCTaB KIETKH. XHMHUYECKHE JJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKPO2JIEMEHTHI. Boia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMM BOABI W MHHEPAIbHBIX BellecTB B kieTke. [lognepkanue
OCMOTHYECKOTO OasiaHca.

benku. CoctaB u crpoeHue O€IKOB. AMUHOKUCIOTHl — MOHOMEpPHI OEJKOB.
He3aMeHnMBble M 3aMEHMMBIE AMUHOKHCIOTBI. AMUHOKHMCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (TIEpBUYHASA, BTOpUYHAS,, TPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUECKHE CBOWCTBa OenkoB. buonorumueckue
byHKIUN OENKOB.



®depmentsl — Ouonormyeckue Katanu3atopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IeHTp, cyOcTpartHas crneuuduunocts. Kodepmentsl. BuraMuHbL.
OTanuust GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (Ta0ko3a, pubo3a u  JAe30Kcuprdo3a),
aucaxapujipl  (caxaposa, JaKTo3a) M nosmMcaxapuibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). buonorndyeckre GyHKIMM yTIIEBOIOB.

Jlunuasl:  Tpurmuuepunbl, Qochomunuasl, crepouabl. [ 'UapOPUIBHO-
ruapodoOHble  cBoiicTBa. buonormdyeckue ¢yHkumu JunuaoB. CpaBHEHUE
YIJIEBOJIOB, OETIKOB U JIMMHJIO0B KaK MICTOUHUKOB SHEPTHUHU.

Hykneunoseie xucnorsl: JHK wu PHK. Hyxneotnnst — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuun JTHK. Crpoenue u pynkiuu PHK.
Bunasl PHK. AT®: ctpoenne u pyHKIMH.

[{utonorus — Hayka o kieTke. Kiletounas Teopust — mpuMep B3aUMOAEUCTBUS
unen u pakToB B HAYUYHOM MO3HAHUU. MeTO/ bl U3yUEHUS KIETKHU.

Knerka xak 1emnoctHas »>kuBas cuctema. OOmmMe NpU3HAKA KIETOK:
3aMKHyTasi HapyxHass memOpana, monekynbl JIHK kak renerudeckuit ammapar,
cUcTeMa CUHTe3a Oelka.

Tumel KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHUsI NpPOKapHOTHYeCKON kieTku. KnerouHas creHka Oakrepuil. CtpoeHue
AYKApUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYHMS PACTUTEIHHOM, >XUBOTHOM H
I'pUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIMKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBoricTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: JIIC, anmmapat ['onbmxw,
au30coMbl. [101yaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHH, IUIACTHBI.
[IpoucxoxxieHne MUTOXOHJpUN W TIacTua. Bunabl 1actun. HememOpaHHBIC
OpraHOUJbl KJIETKH: PHUOOCOMBI, KJICTOUHBIA IEHTP, LEHTPUOJU, PECHHUUKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiid 1ieHTp KieTku. CTpoeHHe sipa: siaepHas o00I04Ka,
KapuoIlla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hwnarpammer:  «PacnpeneneHne XUMUYECKHMX JJIEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOLEY.

Tabmuiet u cxembl: «llepuoguueckass TabnuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyIbl BoJb», «buocunres 0enka», «CTpoeHHE MOJIEKYJIbl OEJIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CtpoeHre MoOIeKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIeTKn», « YTIIeBOIAbDY, «JIumuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHME [UIsl TMPOBEACHUS
HaOMIOJICHUM, HM3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTbl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHEe PadOThI:

JlaGoparopHas pabora Ne 1. «M3yyeHue KaTaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOeHHS KJIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OMHICAHUEY.

Tema 4. /KuzHeaessTeJIbHOCTDh KJIETKH.

OOMeH BelIecTB, WK METa0oNIU3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJIISIUS (SHEPTeTUUECKil OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W JHEPruu B TNOHHUMaHUU
MeTaboau3ma.

Tunbel oOMeHa BeliecTB: aBTOTPOdHBIA U rerepoTpodHsbiil. Poib ¢pepmeHToB
B OOMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®orocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTE3a. Peaknuu
dotocunteza. IpdexTuBHOCTh PoTOCHMHTE3a. 3HAUCHHE (POTOCHUHTE3A ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuil cpeabl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIMNUE OaKkTepur. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIe.

DHepreTnueckuii oOMeH B KjeTke. PaciiernseHue BemecTB, BBIJCICHHUE H
aKKyMYJMpPOBAHME DHEPrUM B KIETKE. JTambl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue um ero Buabl. KuciaopomHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPTeTUYECKOI0 OOMEHa.

Peakiiuum wmatpuuHoro cuHre3a. [eHermueckas wuHdpopmauus u JHK.
Peanuzauusi reHetuueckoil mHpopmanuu B KieTke. ['€eHEeTMYeCKMd KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHte3 PHK. Tpancnsuusa — 6Guocunres
Ooenka. Otanbl TpaHcasuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkinerounsie popMbl ku3HU — BUpYchl. UcTtopust oTkpsiTus Bupycos (. W.
WBanoBckuii). OCOOEHHOCTHM CTPOEHHS M SKM3HEHHOTO LHMKIJIAa BHPYCOB.
bakrepuodarn. bonesnn pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo3Oyautens CITM/a.



OOpatHass ~ TpaHCKpHWIILIMA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxemsl: «Tumbl muTanusy, «Mertabomuzmy, «MUTOXOHAPHUIY,
«HepreTudeckuii oOMmen», «Ximopomiacty, «Potocunresy, «Crpoenue JJHK»,
«Ctpoenue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuuecKkuii Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: moaenu-amminkanuu «Yaoenue IHK u Ttpanckpumniusy,
«buocunres 6enkay, « CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTounblii UK, WIM >KU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mpotekaromue B HHTep(daze. Pemnukamus — peakuus MaTpHUYHOTO
cuateza J[HK. Crtpoenne XpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIMTITON AHBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPHI. Xpomatuisl.
[{uToIOTMYECKHE OCHOBBI PAa3MHOXKEHUSI W  HWHIUBUIYAJIbHOTO  PAa3BUTHS
OpPraHu3MOB.

[enenne knetkn — murto3. Craguu mutosa. [Ipoueccsl, npoucxoasume Ha
pPa3HbIX CTAAUAX MUTO3a. bUOJIOrMYECKUN CMBIC MUTO3A.

[Tporpammupyemas rubenb KIETKH — aromTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe u nmojioBoe. Buael Oecronoro
Pa3MHOXEHMS: JICJICHUE HAJBOE, ITOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUS OT OECIIOJIO0TO.

Meito3. Cranguu meiio3za. IIporecchl, npoucxoadiine Ha CcTagusax Menosa.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. bHOMOrmyeckuid CMBICT H
3HAYEHHUE MEN03a.

["ametorenes — mporecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH M AuYHUKUA. OOpa3oBaHWE U Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CrepMaTo30u]l, SHUIEKJIeTKa) — CIEepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SULEKIETOK M crepMaTo30uaoB. OmIog0TBOpPEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOTeHe3). OMOpPHOHAILHOE Pa3BUTHE
(amOpuorenes). Dtamnbl YMOPUOHAIHHOTO PAa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJneHue, racTpyisiuus, opraHorenes3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTAIMOPHUOHAIBHOTO PAa3BHUTHS: TPSAMOE, HEmpsMoe (JIMYMHOYHOE). BrmsiHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTEHUS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHWi», «BererartuBHOe pa3MHOKEHHUE
pacteHuit», «Jlenenue kieTku Oaktepuit», «CTpoeHHE TOJIOBBIX KIETOK»,
«Ctpoenne xpomocoMb», «Knerounsii mukin», «Pemnmukanus JHK», «Mwutos»,
«Mernos», «IIpssMoe n HenpsiMOe pa3BUTHEY, «l amMeTOreHe3 y MIEKONMUTAIIIUX U
4enoBeKa», «OCHOBHBIE CTaJIUA OHTOT€HE3A.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CrnepMaTo3ouasbl
MJICKOTIMTAIOLIETO», «SHIEeKIeTKa MiIeKonmuTaruero», «Kapuokuies B KIETKax
KOpEIIKa JyKa», MAarHuTHAas MOJENb-alIuIMKanuusa «/leleHne KIEeTKn», MOJIEIb
JIHK, monens meTadha3HOil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHEe PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHwe muTo3a B KJIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpEnapaTaxy.

JlaGoparopuas pabota Ne 4. «M3yueHune CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjieACTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHeTuku. Mictopus pa3BuTus reHeTUKU. Posb muTonoruu
U SMOPHOJIOTUU B CTAHOBIICHUM TEHETUKH. BKilajm poccCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToasl TEeHETHKU (TUOPHUIOJIOTUYECKUN,
HUTOr€HETUYECKUH, MOJEKYIIPHO-TeHETHUeCKUi1). (OCHOBHBIE TI'€HETHUYECKHUE
noHATUs. [ 'eHeTnuecKas CUMBOJIMKA, UCTIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHenem.
MonorubpuHoe CkKpelMBaHue. 3aKOH €ANMHO-00pa3usi TUOPUIOB MEPBOTO
nokosjeHusd. IIpaBuno AJOMUHUpOBaHUS. 3aKOH paACHICIJICHUS PU3HAKOB.
['unoresa yucrotsl ramer. [1oiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JluruOpupaHOoe  CKpeliMBaHWe. 3aKOH  HE3aBHCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananu3upymoliee ckpenuBanue. Fcrnoap30Banne aHaTM3UPYIOUIEr0 CKPENMBAHUS
JUTSI OTIPEICIICHHSI TEHOTHUIIA OCOOM.

CuennenHoe HacieioBaHwe TmpuszHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAaCJIEJIOBaHMIO FeHOB. HapynieHue CuerieHusi TeHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTHU. | eHeTuYeCcKue KapThl.



['enernka nosia. XpoOMOCOMHOE OIIPEAEIIEHHE I0JIa. AYyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['oMoramMeTrHble W TreTeporaMeTHble opraHu3mbl. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

M3meHunBOCTh. Bl ”3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKANMOHHON N3MEHUYUBOCTU. BapuanoHHbIN psifi ¥ BapyuallMOHHAsI KpUBasi.
Hopma peakumm npusHaka. KoliMuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK M HX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, WM T€HOTHUIMYECKas, W3MEHUMBOCTh. KoMOMHaTHMBHas
U3MEHYMBOCTh. Meio3 U TO0JOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
M3MEHYMUBOCTU. MyTalnmoHHast u3aMeHunBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBbIE. YacToTa v mpuuuHbl MyTanuid. MyTareHHbie (pakTopsbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T€HETUKH
YeJIoBeKa: TeHeaIOrMueCKuil, OJIM3HEIOBBIN, IUTOTCHETUUECKUI, OMOXUMUYECKUH,
MOJIEKYISIPHO-T€HETUYECKH. CoBpemeHHOE ONpENIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00jIcBaHUS 4YeEIIOBEKAa: TEHHBIC OOJIC3HHU,
00JIE3HN C HACJIEICTBEHHOW MNpEeApPacHoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComMarnueckne W reHepaTuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUArHOCTUKHU, TPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOU
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUN YeTOBEKa.

JlemoHcTpanum:

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

Tabmuupr u  cxembl:  «MOHOrMOpHIHOE  CKpEUIMBaHWE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUIEHUS M €ro LHUTOr€HETHYeCcKas
OCHOBa», «3aKOH  YHUCTOTBI  Tamer», «JlurubpugHoe  CKpelIuBaHUE»,
«llutonornyeckue  OCHOBBI ~ JUTMOPUIHOTO  CKpeluBaHus»,  «Mehos3y,
«B3aumMoznencTBue aIeNbHBIX TE€HOB», «l'eHeTHueckue KapThl pacTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMka moya», «3aKOHOMEPHOCTH HAcCledOBaHUs,
CLUEIUIEHHOIO0 ¢ IoioM», «KaprhoTuIbl 4YeloBeKa W KUBOTHBIX», «BHIbI
U3MEHYMBOCTY», «MoaudukauoHHas W3MEeHYUBOCTb», «HacinenoBanue pesyc-
dakropay, «I'eHeTrka rpynn KpoBu», «MyTallnoHHas U3BMEHUYUBOCTDY.

O0opynoBanue: Mojaenu-anIuIMKauud «MOHOTHOPUIAHOE CKpELIMBAaHUEY,
«Hemonmnoe momuHupoBanue», «JlurnbpumHoe ckpemBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOII W MHKporpemnapaT «Jlpo3zodpuna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlabopatopuast pabota Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( MBI HAa TOTOBBIX MUKPOTIPEIapaTax».

JlaGoparopnas padora Ne 6. «3yyenne MoauUKaIIMOHHON U3MEHUUBOCTH,
MIOCTPOECHUE BapUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPUBOI».

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30¢duibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHuE€ W aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3aPOKIAECHUE CEIEKIUU U JOMECTUKALM.
VYuyenue H. UW. BaBunoBa 0 1EHTpaX NOPOUCXOXKIACHUS U MHOTrooOpas3us
KYJbTYPHBIX pacTeHuM. LIeHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
Opo/JIa, ITaMM.

CoBpeMeHHbIE METOIbl CeNeKIMU. MaccoBbId U UHAUBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUM U KUBOTHBIX. OLEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAWHT. Yucrtas nuHus. CKpelIMBaHUE YHUCTHIX JIMHUH.
['erepo3uc, wim rubpugHas cuia. HepoacTBeHHOE CKpelMBaHWe — ayTOPUIMHT.
Otnanénnas rtulOpuamzanusa U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes W
MOJIyYCHUE TIOJUIUIOUAO0B. JlOCTHMKEHUSA CENEKIUU pPACTCHUH, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAsi MHXKEHEpHUs. OTalbl
co3nanusi pexomObunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
nHxeHepus. Kiietounsle KyJbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKEHUE PACTEHUM.
KionupoBanre BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

DKkojoruyeckue W dtudyeckue  npobmembl. MO —  reHermyecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.

Tabnuiel U cxeMbl: kapta «lleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pactenuit», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenmity, «OTnanéHnas rudpuauzamnus», «Padotel akagemuka M. ®. MiBanoBay,
«lomummongus», «OOBEKTHI OUOTEXHOJNOTUWY», «KieTouHnble KynabTypbel U
KJIOHHUpOBaHue», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH MJIOJOB M KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuit « CenbCKOX03SIMCTBEHHBIE PACTEHUS.



JlaGopaTopHblie U npakTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHMSI CEJIEKIIMM PAcTeHUU M
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpennoceuUlkKu BO3HUKHOBEHUS OBOJIOLMOHHOW TEOPUU. OBOJIFOLHUOHHAS
Teopust U €€ MecTo B Ononoruu. BiusiHue 3BOJIOLMOHHON TEOPUM HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CuzerenscTBa 3BoMOIMU. [lameoHTOIOrMYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUS BUJIOB B MaJICOHTOJOTMYECKOW JICTOMMCH, TMEpPEXOHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paziuune GayH U GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IM4yusi 3SMOPHUOHOB pa3HBIX BHUJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOIMYHBIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3MBbL. MOJIEKYISIpHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeW y Bcex
OpraHU3MOB.

OpomononHas teopust Y. JlapBuHa. I[lpenmnochuiku BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIIME CHUJIbI 3BOJIONUM BUIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HeompenenEHHas W3MEHUYUBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boiouu (CTD) u €€ OCHOBHBIE MOJ0KEHHUS.

MuxkposBosonus. [lomynasuus kak eAMHKUIA BUAA U SBOIIOLUU.

JBmwxyuue cuiibl ((paKTOpbl) 3BOJIOLNMHA BUAOB B MpUpoAe. MyTallMOHHBIHI
Ipolecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOmMyNsliMOHHBIE BOJHBI U Jpeid
reHoB. M3omsuus u Murparusi.

EctecTBeHHbIl 0TOOp — HamnpaBisiomuil Qakrop sBomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOpG03bl ¥ HIAUO-aJANTAIHH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHbIE  (QOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHYECKOE.

MakposBomonus. DopMbl  3BONIONUHU:  (PUIETHYECKas, JUBEPreHTHAs,
KOHBEpreHTHasl, mapasuienbHas. HeoOpaTuMocTh IBOTIOIUH.

[IpoucxoxieHne OT HecleUUaTu3upoOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguanus.

JdeMoHcTpanuu:



[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabnuupl u cxemsl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emiie», «3apoIbIIIu
NMO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbsl  OOpbOBI  3a
cylecTBoBaHHe», «EcTecTBeHHbII 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroobpasue  TOpOA  JKUBOTHBIXY, «Tonmynsummy, «MyTannoHHas
U3MEHUUBOCTE», «Apomopdo3b», «Unumoamanraumm», «OOmmas aereHepanusy,
«/IBmKymme cuibl dBomoIMn», «Kapra-cxema wapmipyrta mnyrtemectBus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «lIpucrnocoOI€HHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUO00PA30BAHUE).

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAa0Op IUIOMOB U CeMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBJICHUS SBOJIIOLUN», O0BEMHAA MOJEIb
«CTpoeHue TOJIOBHOIO MO3Ta O3BOHOYHBIX Y.

buoreorpaduyeckas kapra wmupa, KOJUICKIUA «DOPMBI COXPAHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHWi», ™ojnenp ammmkauuds «llepexpéct
XpOMOCOM», BiIaxHble Tmpemnapatel «Pa3zButue Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapaT «/lpo3zodpuna» (Hopma, myTtanuu (OpMbI KpPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnass pa6ora Ne 1. «CpaBHeHHE BHUAOB MO MOPQPOIOTUYECKOMY
KPUTEPHUIO).

JlaboparopHas pabora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emie.

JlonaydHble TpPEACTABICHUS O 3apOoKICHUM XWU3HU. HayuHble ruUmoress
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: abuoreHe3 W maHcnepMmus. XHUMHUecKas
ABOMIIOIMS. AOHUOTEHHBI CUHTE3 OpPraHUYECKHMX BEIIECTB W3 HEOPraHWYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHNE XUMHUYECKON 3BoIrolMK. HavanbHble 3Tamsl
ouonornyeckoit aBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. llepBble KIETKM W KX HBOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaMm. Karapxein. Apxeickas u
nporepo3oiickas 3pbl. [laneoszoiickas 3pa u €€ mnepuojbl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ MNepuojabl: MAJICOTCHOBBIM, HEOrE€HOBBIN,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KiIuMaTa M IeoJIOTMYECKUX IMpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENIBHOIO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
®UBOTHBIX. [losIBiI€HME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpakeHHe dBOMOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

OBoIOLMA YeI0BeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHuil o
MPOUCXOKIECHUH YesoBeKa. MeTroabsl Hu3ydeHus aHTponoreHesa. (CxoncTtBa u
pasnyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cunbl  (pakropsl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBbI 0TOOp. OOmiecTBeHHbII o00pa3 KU3HH,
W3TOTOBJIEHUE OPYIUN TPyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbid, Yenosek npsaMoxoxsaummi, YenoBek HeaHIECPTAIbCKHUM, YenoBek
pa3yMHbIil. Haxonkum HCKONMaeMbIX OCTaTKOB, BPEMsl CYILIECTBOBaHHSA, 00JACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

UYenoBeueckne packl. OcHOBHBIE  OOJBIIME  pachkl:  €BPONEOUHAs
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBAaTOpHalbHas),  MOHTOJOHUIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBaHUA. EIMHCTBO 4YeEIOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpers: ®@. Pemn, JI. ITactep, A. M. Onapun, C. Muuiep, I'. IOpu, Y.
JapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cHucTeMbl», «Pa3Buthe
opraHudeckoro wMmupa», «PacrurenpHas knerka», <«OKMBOTHas — KieTKay,
«IIpokapuoTrnueckas kierka», «CoOBpeMEHHass CHCTEMa OPraHWYECKOTO MHPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI 4YeJIOBEKa U YeJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOIMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJNOBEKay», «llpeBHeumme moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JTION», «HeaoBeuecKue paco».

O6opynoBanue:  mymsiku  «lIpoucxoxkaeHue  denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpTaablla, KPOMaHbOHLA), CIENKH WIH
M300paXeHUsT KaMEHHBIX OpYIUi NEepBOOBITHOIO YeNoBeKa (KaMHU-YOMMEPHI,
pyOmma, ckpebia), TeOXpoHOJOrHueckass Tabmuma, Koyekuus «Dopmbl
COXPaHHOCTH MCKOITAEMBbIX JKUBOTHBIX M PACTEHUI.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOmaeMblX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJUIEKLIUSAX).



OKcKypcus «IBOJIOIUS OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIW WA KPACBEIUECKUN MY3€i).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKoJorus Kak Hayka. 3afadyd ¥ pa3Jeibl 3KOJOTHH. MeTObl 3KOJIOIrMYECKUX
UCCJIEI0BAHUI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (aktopel. Krnaccudukanus skonoruueckux (akTopos:
abMoTUYEeCKHe, OMOTHYECKHME U aHTPOINOreHHblE. JleMCTBUE HKOJIOTMYECKUX
(baKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (akTOphl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOAU3M.
[IpucnocoGnenust  OpraHu3MoOB K  JIEWCTBHIO  aOMOTUYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (akTOpBHI. Bunsl OMOTUYECKUX  B3aUMOJCICTBUI:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyalu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HaueHHEe OMOTHUYECKUX B3aUMOJEHCTBUN [UJISl CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKU nomyisuuu. OCHOBHBIE IOKa3aTENH
NOMYJISILMN: YHCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[nHaMuka YuCI€HHOCTHU MOMYJISIUUN U €€ PEryJIALUs.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['exkerns.

Tabmuubr u cxemsl: kapta «IIpupogasie 30Hb1 3emum», «Cpenpl oOUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llomynsiuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMyJISIuU UHQY30puu-Ty henbkuy, « [ lumessie nemnmy.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Jlaboparopnas pabota Ne 3. «Mopdosiorudeckrie 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopatopHast pabota Ne 4. «BrnusHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloncyér miI0THOCTH NOMYJSUUNA Pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo01mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiecTtBO opraHu3moB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
NpPOCTpaHCTBEHHasA, Tpoduueckas (muimeBasi). Bunbl-nomunantel. CBsi3u B
OHOLIEHO3E.

Okonoruyeckne cucteMbl (3kocuctemsbl). llonsitue 00 »skocucreme u
ouoreoneHoze. DOyHKIMOHAJIbHBIE KOMIIOHEHTBI 3KOCHCTEMbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (muineBbie) YpPOBHU OHKOCUCTEMBI. [luileBble 1€MW W  CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMbI: Ouomacca, MNPOAYKIUS. DKOJIOTMYECKHE
nupamMuabl: NPOAYKLUHH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CAMOPEryJisaLusl, pa3BuTie. CyKueccus.

[TpupoaHble IKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO
WJIU IMIUPOKOJIUCTBEHHOTO JIeca.

AHTpONOreHHBIE  IKOCUCTEMBL.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X0341CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak QakTtop ycroilunBocTH 3KocucTeM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiel, coctaB U CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢gyHkuuu. OcobeHHOCTH Ouochepbl Kak
II00aNbHONM 3KOCHCTEMBI. J[MHaMHuecKoe paBHOBECHME W oOOpaTHas CBsS3b B
ounocdepe.

KpyroBopoThl BeliecTB 1 OMOreOXMMHYECKHE ITUKIIBI 3JIEMEHTOB (yriepoa,
azoTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Oumochepe 3emiin. AHTPONIOT€HHbIE U3MEHEHUsI B Onocdepe.
['1o6anbHbIE YKOTOTHUYECKUE TPOOTIEMBI.

CocyiecTBoBaHHE IPUPOABI U YeJIOBEYECTBA. CoxpaHeHue
Oouopa3zHooOpasusi Kak OCHOBa ycToitunBocTu 6uocdepsl. OCHOBaA pallOHATBHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMu U HX HCHOoIb30BaHue. JlocTukeHus
OMOJIOTMHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «[lumeBbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKOJOTUYECKAs] MTUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buormeno3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOIEHHBIE  BO3JCUCTBHUS HA Ipupody», «BaxueWmme HMCTOYHUKHU
3arpsi3HEHMs] BO3JlyXa U TPYHTOBBIX BoA», «[louBa — BaxkHeilIIasi cocTaBisiomas
ounocheppr», «PakTopsl Aerpaganuu nousy, «llapHukoBsiii 3¢pdexT», «DaKkTopshl
paJMOaKTUBHOTO 3arps3HeHuss Ouocdepb», «OOmWas crpykrypa Ouocheps»,
«PacpocTpanenne xu3Hu B Ouochepe», «O30HOBBIT dKpaH Ouocheps,
«KpyroBopoT yrieponaa B ouocdepe», «KpyroBopot azota B IpUpoOae».

O6opynoBaHue: MoJieNb-anmuiukanus « TUnuuHble OMOIICHO3bI», TepOapuii
«PacturenbHble COOOIIECTBAY, KOMIEKIIUK «bHOLIEHO3Y, «Bpenurenu BaxKHEUIIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pPACTCHUH W
YKUBOTHBIX, MIPUHAJJIEKAIINE K PA3HBIM 3KOJIOTMYECKHM TpPYIIIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, u300paxeHUs OXPaHIEMBIX BHUOB
pPacTEHHI U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUA K pe3ysbTaTam
OCBOGHHUS  OOydYalIIMMHUCS TPOrpaMM  CpelHero oobmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM ¥ IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTATOB OCBOCHUS mpenmera «buomorus»
BBIJICIICHBI CISAYIONINE COCTABJISIOIINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCHHCKON
rpakJaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACIICHUIO, HaJuyue MOTHUBAIlMM K OOYydYeHHMIO OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUM JIMYHOCTH HA OCHOBE
KIIFOUEBBIX IICHHOCTEH W HMCTOPUYSCKUX TPAJMIMN pPa3BUTHS OHOJIOTHUECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMHM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIW4YHWE HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS Mpeamera «buonorus» AoCTUTAIOTCS B
CAUHCTBE YYCOHOM W BOCIUTATCIBHOM JEATCIBHOCTH B COOTBETCTBHU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIbTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJACHUS W CIIOCOOCTBYIOT IIpOIlecCaM CaMOITO3HAHMS, CAMOBOCIMTAHUS W
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH NO3WUIMM JIMYHOCTH, MATPUOTU3MA,
YBOXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla M CTapIlIeMy IMOKOJICHUIO,
B3aMMHOTI'0 YBa)XCHUS, OCEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaaulMsIM MHOTOHAIlMOHAIbHOTO Hapoaa Poccuiickoit denepanuu, npupojae u
OKpYKarolIen cpefe.

JIngHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHOoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKJIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOT0 OOIECTBa, PaCIIUPEHUE >KU3HEHHOTO
OMbITa W OMNbITA JESITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUMN
BOCIIMTATEIbHOM ACATEIFHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINNA 00YUaAIOMIErocsl KaK aKTUBHOTO H

OTBETCTBEHHOTO YJIEHAa POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M IMO3HABATENbHBIX 3aJ1ay, BHIIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCUCTBUSX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENBCKUX 3a7a4y, YBaKUTEIBHOTO
OTHOILIGHUSI K MHEHHUIO OIIMOHEHTOB MPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IEpe.l
PonuHoy, ropmoctm 3a CBOM Kpad, cBOW PoauHy, CBOW S3BIK WU KYJIBTYpY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAHIO U MaMsITHUKAM NPHUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUICKMX YYEHBIX B CTAaHOBJIEHUE U
pa3BuTHE OWOJOTWW, TOHMMAaHUS 3HAYCHHUS OWOJOTMU B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00IIECTBa;

uzeitHas yOexIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3amute OtedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cy/1b0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCHICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHUSI,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3/JAHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauiusaMu Hapoi0oB Poccuu;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHONIIEHHWE K MHPY, BKJIIOYAasi ACTETUKY ObITa, HAYYHOrO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHHE SMOLIMOHATIBHOTO BO3/ICHCTBUS JKMBOI IPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOIMOHATIBLHOTO 0JIaronoJayuns:

NOHMMAaHUE W peanu3anus 370poBOTO U 0Oe3omacHoro oOpas3a KU3HH
(3mopoBoe  TUTaHUE, COOJNIOJICHWE TUTHEHUYECKUX TMpaBWI U HOPM,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATUM M OTAbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHUMAHUE UEHHOCTH MPAaBUJI HWHIWBUAYAJIBHOTO W  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYAIUSX, YTPOKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HEMPHUATHUSI BPEAHBIX MPUBBIUCK (YIOTpeOIeHUs
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBA, TPYI0JII00HE;

TOTOBHOCTh K AKTHMBHOW JAEATEIBHOCTH TEXHOJOTMYECKOW M COLUAIBHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMMUPOBATH, MJIIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHSITh TaKyIO J€ATEIbHOCTD;

WHTEPEC K pa3lUyHbIM cepaM MpoPecCHOHAIBHON ACATEIBHOCTH, YMECHHE
COBepIlaTh OCO3HAHHBIK BBHIOOp Oyayiied mnpodeccun | Pealru30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W C€aMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJI0OTHYeCKOTr0 BOCIIUTAHMSA

HKOJIOTHYECKH I[€J€CO00pa3HOE OTHOIICHHE K TPUPOJAE KaK HCTOYHHUKY
YKW3HU Ha 3EMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIIEHUE YPOBHSI HKOJOTUYECKON KyJIbTYpbl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAaHME TI00ATBHOrO XapakTepa 3KOJIOTMUYECKHX MpoOjeM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble NpPU H3YYEHUU OHOJIOTHU
3HaHWSI W YMEHHUS TIPU PEIICHHH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
IPUPOOIOIb30BaHUEeM  (COONIIOJICHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
AKOCUCTEM, OHOChEpPHI);



AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
NPUPOIAHON cpefie, YMEHHE MNPOrHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTHYECKUE
MOCECTBUSA MPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJICHHS, YKOJOTUYECKON KYJIbTYPHI,
OmbITa NEATETbHOCTH 3KOJIOTHUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B IPAKTHUUECKOMN NIESATEIHHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

chOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTAa B MOJHUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATENIbCKOW KYJbTYpbl KaK CpEIICTBa
B3aUMOJICMCTBUS MEXKIY JIFOJbMU U ITIO3HAHKS MUPA;

NOHUMaHUEe crnenuPuku OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poJu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpYXKalollleM MHUpPE KaKk O €JIMHCTBE IPHUPOJIbI, YeJIOBEKa U
oOlllecTBa, B MO3HAHWK MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHHH MpoOsiemM
COXPAHEHHUS] TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTHA OWOJIOTHUU JJII COBPEMEHHOW ITMBUIIM3AIINH:
oOecrieyeHus: HOBOT'O YpPOBHS Pa3BUTUS MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPecypcHble  MpoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTeHl BbIXOJa U3 II00ATBHBIX AKOJOTHUUECKUX MPOOJIeM U
oOecrieueHusi MHepexojJa K  YyCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJOTHMYECKUX 3HAHUM B IENIX
MOBBIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAyYHOU TpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPAaMOTHOCTH OOydYarommuxcs, GOpMHUPYEMOM
PU U3y4YCHUU OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TOJIydaeMble 3HaHHUS [Jis aHajdu3a u
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHUE Jie7laTh OOOCHOBAHHBIC 3aKIIFOUCHHMsI HAa OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOh30BaTh OWOJOTUYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUSI y4eOHOro mnpeaMera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe JJis1 (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YUAIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAayYHbIe MOHSATHUS, OTpaXKaIoUUe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUU(PUKYy METOJ0B IO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, YHEPTHUs, SBJICHHUE, MPOIIECC,
cUCTeMa, Hay4YHbIM (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCcCleloBaHne,  HAONMIO/leHWe, W3MEpPeHHe, OKCICPUMEHT ©  JAPYTHX),
yHUBEpCaJlbHble Yy4yeOHbIe JlelcTBUs (TIO3HABaTeJIbHbIE, KOMMYHHUKAaTHUBHBIE,

pETyJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKIHMOHATIBHOM
IPAMOTHOCTM W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YaloIIHUXCsA, CIIOCOOHOCTh
oOy4Jarommxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKME 3HAHMS W  yHUBEpPCaJbHbIE ydeOHble JIEWCTBHUS B
[I03HABATEIbHOU U COLIMAJILHOW IPAKTUKE.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOrPAMMBI CPEIHEro OOIIEro
o0pa30BaHus JOJIKHBI OTPaXKATh:

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH MO3HABATEIbLHBIMU
JHeHCTBUSIMHU:

1) 0a30Bble JJOrUYeCKHe IeHCTBUS:

CaMOCTOATENbHO  (OPMYyJNIHMpPOBaTH M aKTyaJIU3UpOBATh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MNPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cUHTE3a, CpaBHEHUS, KiIacCUpUKAIIK, 0000IIEHNs), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATUU (BBIACISATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C JPYTUMHU MOHSITHUSIMH);

OMpENEeNATh UeNu JACSATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AESATEIbHOCTU C MTOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHATHUS Il 0ObsICHEHUS (PAKTOB M SIBICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJEHHS (MUHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B paccMaTpPUBAEMbIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICTbHBIC cpeactBa IS IpeICTaBICHUS
CYIIIECTBEHHBIX CBSI3€M U OTHOIICHHUI B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaK)K€  MPOTUBOPEUMI  Pa3HOIO0  pOAA,  BBIBICHHBIX B Pa3JIMYHBIX
UH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarblBaTh IUIAH PEIICHUS NPOOJEMbl C YU4ETOM aHajiu3a MMEIOLIUXCS
MaTepHUaJIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIbHOCTH;

KOOPAMHMPOBaTbL M  BBIIOJHATH pabOTy B  YCIOBUAX  PeajbHOro,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TP PELICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbI€e HcCCIe0BaTEeIbCKUE TeHCTBHA:

BJIa/IETh HaBbIKAMU y4e€OHO-HUCCIIE10BATEIbCKON U MPOEKTHON JESTENIbHOCTH,
HaBbIKaMHU  pa3pellieHusi MnpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 33714, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pPAa3JUYHbIE BUJbl JIEITEIBHOCTH IO IOJYYEHUIO HOBOTO
3HAaHUA, €r0 HHTEpIpeTaly, MNpeoOpa3oBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBbIE 3aladyd B 00pa3oBaTEIbHOMN
NEeSTEIbHOCTH U )KU3HEHHBIX CUTYyalUsIX;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelleHUs, HaXOAUTh APTYMEHTHl IJs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJa4d pe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh IICJICHAIIPABICHHBIN TOUCK MEpeHOca CPEACTB M CIOCO00B
JeMCTBUS B MPOPECCUOHANBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENBHYIO M MPAKTHYECKYIO OOJacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IACTEl;

BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUrMHAJIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE AIbTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMAIUH (TEKCTEe Yy4EeOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEepaTtype, OHOJOTHYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh



uHGOPMAITNIO PA3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MIPU TMOUCKE U
otOope Omosornueckor MHGOpMAIHK, HEOOXOAMMON IS BBITIOJIHCHHS YIEOHBIX
3ajay;

npUOOpeTaTh OMBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYpPYy aKTHBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMalbHYIO  (OpMYy  MPEICTABICHUS
ounonornyeckoit nHbopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIA SA3BIK B KadeCcTBE CpeAcTBa NpH padoTe C
Ouonornyeckoil HMHPoOpManMend: TPUMEHATh XUMHUYECKHe, (U3UYECKUE U
MaTEeMaTUYECKUE 3HAKW W CUMBOJBI, (OpPMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHUMBOJHUYECKHE  CpEJCTBA
HATJIATHOCTH;

BJIaJIeTh ~ HaBbIKAMHW  pAaclO3HABaHWA W 3alUTBl  WHMOpPMAIUH,
UH(OPMAIMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OBJajieHne YHMBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU J€iCTBUSAAMMN:

1) oO1enme:

OCYHIECTBJISTH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMaJIore WM JUCKYCCHUU IO CYIIECTBY OOCYKJaeMoil TeMbl (YMEHHUE 3a]laBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHSI OTHOCUTEIBHO BBITIOJHEHUS MpeaiaraeMomn
3a/1aud, YYUTHIBATh MHTEPECHI U COIIACOBAHHOCTH IMO3UIUMN APYTUX YYACTHHUKOB
JIAAJIora Ui TUCKYCCHUH);

pacro3HaBaTh HeEBepOaJbHBIE CpEACTBA OOIIECHUs, TOHMMATh 3HAYCHUE
COIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYalluH,
YMETb CMSTYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BIAJICTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HaAMEPEHUS JIPYTUX JIIOJIEH, POSIBIISATh YBAXKUTEIBHOE OTHOIIIEHUE K COOCCETHUKY
U B KOppeKTHOU dopme hopMyIMpOBaTh CBOM BO3PAKCHHS;

Pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHaA AeSITeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHJIUBHUIYaTbHOU
paboThI MpH PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS IIPU PEIICHUU yUeOHOM 3a1a4H;

BBIOWPATh TEMATHKy M METOJBI COBMECTHBIX NEUCTBHA C Y4E€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEH Ka)KJI0T0 YJieHA KOJUICKTHBA,;



IPUHUMATh L€JIM  COBMECTHOM  JEATENBHOCTH, OPraHU3OBBIBAaTbH MU
KOOPAUHUPOBATh JEWUCTBUS MO €€ JIOCTHKECHHIO: COCTaBJIATH IUJIAH JIEWCTBUH,
pacnpenensaTh poiau ¢ YYETOM MHEHHMHM Y4YaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
OOIIMii pe3yIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUHA HOBHU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B PA3JIUYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISBJIEHUS MpOOJIieM M UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKMX 3HAHHWI IIeJIeBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX IO OTHOLIEHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 30POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlayd B 00pa3oBaTEIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSATENILHO  COCTABJISITh IUIAH  PEIICHUS NpoOJieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHIA;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 IIpeAMETa Ha OCHOBE JIMYHBIX NPEANOYTEHU;

JIeaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €TI0, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYAULUU B
pa3HbIX O00JIAaCTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOW OOpa3oBaTeIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIQJIETh  HABBIKAMU  TMO3HABATEIbHOM  pedliekcMH Kak  OCO3HaHUA
COBEPIIAEMBIX JIEMUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peQIIEKCUU Il OLEHKH CUTYallMH, BbIOOpa
BEPHOI'O PELICHNS;

YMETh OLIEHUBATh PHUCKUM U CBOEBPEMEHHO IPUHHUMATH PEIIEHUS IO HX
CHUKEHHUIO;



IIPUHMMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3E pPE3yJbTaTOB
NEATENbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA,;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU aHaIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TO3ULIUU JPYTOro YeJoBeKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTartbl ocBoeHus mnporpammbl COO 1o Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuyueckue A yuedHoro npeamera «buomorus»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CHOCOObI IEHCTBUIN MO OCBOEHUIO, HHTEPIIPETALUN U
npeo0pa3oBaHUI0 3HAHUM, BUIBI JESITEILHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4E€OHBIX CUTyalHUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouosorueid. B mporpamme mnpenmeTHbie
pe3yJIbTaThl MIPEICTaBICHBI 10 TOJaM 00yUYEHHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydyeOHoro mnpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUU O MECTE U POJU OUOJIOTMU B CHCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHBIX HAayK, B (OPMHUpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa U HAYYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (DPYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
)KU3Hb, KIJIETKA, OpPraHu3M, MeTa0oiau3M (OOMEH BEIIeCTB M IpEeBpalleHUE
HHEPIrUM), TOMEOCTa3 (CaMOpPETyJIsILMs), YPOBHEBAs OpPraHU3allvs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JlaraThb OWOJIOTUYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JOTMa MOJIEKYJsIpHOM Ouosnoruu), 3akoHsl (I
Mengens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 leHTpax MHOTOOOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. V. BaBunosa), onpeaensars rpaHuiibl
UX MPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHUCTEM, MPOLECCOB M SBJICHMI, OpraHu3alys U IPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCIEAYyEMbIMH BEJIMYMHAMU, OOBSCHEHHE MOITYUYEHHBIX



pe3yIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSITHH, TEOpU U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCISTh CYIIECTBCHHBIC MPU3HAKKA BUPYCOB, KIETOK MPOKAPHUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
IPOIECCOB: OOMEHa BEIECTB W MPEBpAIICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO W DJHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MekHo3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHS, WHIUBUIYAIIbHOTO pa3BUTUSL  OpraHu3Ma
(oHTOTEHE3);

yMEHHUE TPUMEHSATH MOJYyYCHHBIE 3HAHWS IS OOBSICHEHUS OMOJIOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, JJISl MPUHATUS MPAKTUYECKUX PELICHUWH B MOBCEIHEBHOU
KU3HU C I1IeJbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXAIOIUX JII0eH, COOII0IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
NPUPOIHONW cpejie, MOHUMaHWE HEOOXOIMMOCTH HCIOJIb30BaHUS JTOCTHKCHUHN
COBPEMEHHOU ounonoruu " OMOTEXHOJIOTHIA UL PalMOHAJIBHOTO
PUPOIOTIOIH30BaAHNUS,

YyMEHUE pelaTh JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpeIlMBaHWE, CIEIUICHHOE HAaCJIeIOBAaHUE, COCTaBISITh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHKS ISl TPEICKa3aHWus HACJICTOBAaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE W TPAKTUYECKHUe padOThI, COOMIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpeJCcTBa MacCOBOM MH(OpMAIMU, HAYUYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE acCIEeKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MEIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC ITHCBMECHHBIC M YCTHBIC COOOIICHHUS,
000011as 6MOJIOrHYECKyt0 UHGOPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, IPaAaMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmnapat OUOJIOTHUH.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buomnorus» 6 11
K1acce NOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJOTHUH B CUCTEME HAYYHOTO
3HaHHMSI €CTECTBCHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHUCKUX U
3apyOCKHBIX  YUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHUU, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa JUISI PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEP)KAaHUE OHOJIOTMYECKUX TEPMHUHOB W TIOHSITHI:
BU/I, TIOMYJISIINS, TeHOMOH/I, BOJIONHS, ABUKYIINE CHITBI ((PaKTOPHI) IBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYLEHThl, IeNu MUTaHUS,
IKOJIOTHYECKasl Mupamua, OnoreoreHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHEe TEeOopuH (SBOMIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit aBomoru A. H. CeseproBa, yuenus o Ouocthepe B. . Bepuanckoro),
OTIPEIENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIOICHNE U
OINMCAaHUE >KUBBIX CHCTEM, MPOIIECCOB M SBICHUM, OpraHU3alUs W MPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOITYUYEHHBIX
pe3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHM, TEOpU U 3aKOHOB, YMEHHE
JieNiaTh BBIBOJIBI HA OCHOBAHUU TIOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPHU3HAKA CTPOCHHS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOIMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreOIleHO30B U HKOCUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPTaHM3MOB, JEHCTBUS SKOJOTHUECKUX (HAKTOPOB HA OPTaHU3MBI, MEpeHoca
BEIIECTB W TOTOKAa SHEPTUM B DKOCHUCTEMAaX, AHTPOIOTCHHBIX HW3MEHEHUH B
HKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOMyUYEHHBIC 3HAHUS s OOBSACHEHUS OMOIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeNplo obOecriedeHus Oe30MacHOCTU CBOETO 3J0POBbSI U 3JI0POBbS
OKPYXKAIOIIUX JIIOJICH, COOI0OIEHNSI HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KAIOIIEH
OPUPOIHON cpejie, MOHMMaHUWE HEOOXOJUMOCTH MCIOJIb30BAHUS JTOCTHUKEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl pallMOHATLHOTO MPUPOAOIIOIE30BAHNUS;

YMEHHE peliaTh JJIEMEHTApHbIE OMOIOTUYECKUE 3a/1auH, COCTABISTh CXEMBI
MEepEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAaX (LIENH MUTaHUsA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE M TPaKTUYECKUe padOThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MacCOBOM WMH(OpMAIUU, HAYUIHO-TIOMYJISIPHBIC
MaTepualibl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJIOTHYECKHE  MPOOIJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIICHHS,
00001ass 6MOIOTHUECKYI0 HH(POPMAIIUIO W3 HECKOIBKAX HCTOYHUKOB, TPAMOTHO
MCIIOJI30BATh OHITUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBble cucTeMBl U BX OpraHu3anusa

XHUMHAYECKHUH COCTaB U CTPOCHUC KIICTKH

>KI/I3HC,Z[CHTCJIBHOCTL KJICTKHN

Pasmuokenune u HUHAUBHUAYAJIBbHOC PA3BUTHC
OpTraHnu3MOB

HacnencTBeHHOCTE U H3MEHYNBOCTD
OpraHu3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUHA

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

0.5

1.5

DJIEKTPOHHBIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

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

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

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
https://m.edsoo.ru/7{41c292
but6mmoreka [JOK
https://m.edsoo.ru/7{41c292

bub6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [JOK
https://m.edsoo.ru/7141c292

bubmmorexa [JOK
https://m.edsoo.ru/7141c292



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

11 KVIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
Ne i/m
NporpamMMel

OBOJIIOLIMOHHAS OMOJIOTUA

BO3HI/IKHOBGHI/IC " paBBI/ITI/Ie JKHN3HHU Ha
3emite

Opranu3Mel ¥ OKpy:Karomias cpeia

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKkue
padoTsbI

0.5

2.5

DJIeKTPOHHBbIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnunoreka [IOK
https://m.edsoo.ru/7f41cc74

bubnuoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

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

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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTtuuyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6mmorexa [JOK
buoinorus B cucteMe Hayk 1 0 0 https://m.edso0o.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS YKUBOU MIPUPOJIBI.
[IpaxTuyeckas padora Ne 1
«Vcnonb3oBaHue pa3auIHbIX 1 0 0.5 Bu6mmorexa [IOK
P ' 11.09.2023  https://m.edsoo.ru/863e6122
METO/IOB MPU U3YUYEHUU
OMOJIOTHUECKUX 0OBEKTOB
buonornueckue cucremspl, NpOLECCHI 1 0 0 bu6nuoreka [JOK
U UX U3yYEHHE 18.09.2023  https://m.edsoo.ru/863e6564
XUMHYECKHI cOCTaB KJIETKH. Boma u | 0 0 bu6mmorexa [JOK
MUHEPAIbHBIE COJIA 25.09.2023  https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
b .C 0 1 0 0
G LOCTAB I CTPOCHHE DEIKOB 02.10.2023  https://m.edsoo.ru/863e6b72
DepMeHTbI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue | 0 0.5 bub6nuorexa [IOK
KaTaJINTHYECKON aKTUBHOCTH ' 09.10.2023  https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
VYraesoasl. JIunumael 1 0 0 buGmorexa [IOK

https://m.edsoo.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

10

11

12

13

14

15

16

17

18

HyxknennoBeie kucnotsl. ATO

Hcropust 1 METOTbI H3yYCHHS
kietku. Knerounas teopus
Kinerka xak memocTHas KuBast
cHcTeMa

CrpoeHnue 3yKapruoTHUYECKON KIIETKH.

JlabopaTtopnas padota Ne 2
«3y4yeHue cTpoeHus KIETOK
pacTeHui, )KUBOTHBIX, TPHOOB 1
OaKTepHii 1Mol MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOMpenapaTax u ux
OTIHCAHUE

OOMEH BEIIECTB WIN META0OIN3M

dorocuaTe3. XeMOCHUHTES

DHepreTUYecKuii 0OMeH

JKu3HeHHbIN UK KIeTKU. [lenenue
KieTku. Muros. JlabopaTopHas
pabota Ne 3 «Habmronenne Murosa B
KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»

Bbuocuures Oenka. Peaxmus
MaTPHYHOTO CHHTE3a

Tpaucnsus — OuocuHTe3 OenKa

0.5

0.5

16.10.2023

23.10.2023

13.11.2023

20.11.2023

27.11.2023

04.12.2023

11.12.2023

18.12.2023

25.12.2023

15.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5¢

bubmnoreka LJOK
https://m.edso0.ru/863e6e88

bu6mmoreka [JOK
https://m.edsoo.ru/863e610
https://m.eds00.ru/863¢e716¢

bu6mmorexa [JOK
https://m.edso0.ru/863e766¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e7¢98

bu6mmorexa [IOK
https://m.edsoo.ru/863e7aae

bu6morexa [JOK
https://m.edsoo.ru/863e7dc4

bu6moreka [JOK
https://m.edso0.ru/863¢796¢

bu6mmorexa [JOK



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

19

20

21

22

23

24

25

26

27

Hexnerounsie ¢popmbl )KU3HU —
BUPYCHI

DopMBbI pa3MHOKEHUSI OPTaHU3MOB

Metios

OO6pa3oBaHue U pa3BUTHE MOJOBBIX
KJeToK. OII010TBOpPEHHE.
JlaGopaTtopnas pabota Ne 4
«M3y4yeHune cTpoeHUs MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOTIpenapaTax»»

NuauBuyansHOE pa3BUTHE
OpraHu3MOB

I'enetuka — HayKa O
HaCJICACTBECHHOCTH U UBMCHYNBOCTH

3aKOHOMEPHOCTH HACIIE0BaHUS
npu3HaKoB. MoHOTHOpUIHOE
CKpELIMBaHUE

JurubpuaHoe cKpemmrBaHue. 3aKoH
HE3aBHCUMOT'0 HACJIEJOBAHMUS
MPU3HAKOB

CuerieHHO€E HaclIeI0BaHuE
npu3HakoB. JJaboparopHas pabota
No 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUIHOTO

0.5

0.5

22.01.2024

29.01.2024

05.02.2024

12.02.2024

19.02.2024

26.02.2024

04.03.2024

11.03.2024

18.03.2024

08.04.2024

https://m.edsoo.ru/863e796¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e7540

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmorexa [JOK
https://m.edsoo.ru/863e7f4a

bu6mmorexa [JOK
https://m.edsoo.ru/863e81b6

bu6mmorexa [JOK
https://m.edso0.ru/863¢8436

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f2

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

bu6morexa [JOK
https://m.edsoo.ru/863e89a4

bu6moreka [JOK
https://m.edso0.ru/863e8c60



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
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

28

29

30

31

32

33

34

35

CKpEIIUBaHUS Yy APO30(HIIbI HA
TOTOBBIX MUKpOIIpernapaTax»

I'enetuka nona. Hacnenosanue
HpI/ISHaKOB, CIICIIJICHHBIX C ITOJIOM

N3menunBocTs. HenacnencreenHas
U3MEeHYUBOCTh. JIabopaTopHas
pabota Ne 6. U3yuenue
MOIU(DUKAITMOHHOW U3MEHUHNBOCTH,
MOCTPOEHNE BapUALIMOHHOTO psia U
BApUALIMOHHON KPUBOIN»
HacnenctBenHast ”3MEHYHBOCTb.
JlabopaTopnas pa6ota Ne 7.
«AHanu3 myTaiui y 1po30Quisl Ha
TOTOBBIX MUKpOIIpenapaTax»

I'enetuka uyenoBeka

PesepHbIii ypok. O600611eHNE 11O
Teme «HacaencTBeHHOCTh U
U3MEHYUBOCTH OPTaHU3MOBY

Cenexuus Kak HayKa U IpoOLECC

MeTtonbl U JOCTUKEHUS CENEKLIMU
pacTeHUM U KUBOTHBIX
buorexHonorus kak orpacib
MIPOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

35

0.5

0.5

15.04.2024

22.04.2024

29.04.2024

06.05.2024

13.05.2024

20.05.2024

27.05.2024

30.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edso00.ru/863e8d78

bu6mmorexa [JOK
https://m.edso0.ru/863¢9214

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

bu6mmoreka [IOK
https://m.eds00.ru/863e¢9336



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

11 KVIACC

Tema ypoka

DBOJIIOLMSA U METO/BI €€ N3YUYEHUS

Hctopust pa3BuTHs NpeaCTaBICHUI
00 3BOMIONINU

MukposBoaronus

[Tomynsimus Kak IeMeHTapHast
€IMHUIIA BUJIA F SBOJIOIHH.
JlabopaTtophnast pabota Ne 1
«CpaBHEHHE BHUJIOB T10
MOP(OJIOTHIECKOMY KPHTEPHIO»

JIBIDKyIIIME CUITBI (JIeMEHTapHbIe
(akTOpHI) SBOIIOLIUU

EctecTBenHbIit 0TOOp U €ro (hopMbl

Pe3ynbTaThl 3BOTIOIHH:
MIPUCTIOCOOJICHHOCTh OPIaHU3MOB U
Bun000pa3oBanue. JlabopatopHas
pabora Ne 2 «Onucanue

HPHUCIIOCOOJICHHOCTH OpraHu3Ma U eé

OTHOCHUTCIIBHOI'O XapaKTepa»

Hanpasnenus u nytu
MaKpO3BOJIIOLHAH

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

Jlara
U3YYeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuoreka [{OK
https://m.edsoo.ru/863ea20e

bu6mmoreka [JOK
https://m.eds00.ru/863e9570

bu6mmoreka [IOK
https://m.edsoo0.ru/863e9cle

bu6mmoreka [JOK
https://m.eds00.ru/863e99¢6

bu6mmoreka [IOK
https://m.edso0.ru/863e¢9da4

bu6mmoreka [IOK
https://m.eds00.ru/863e9ed0

bubmuoreka [{OK
https://m.edsoo.ru/863e9fde

bubmuoreka [{OK
https://m.edso0o0.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

10

11

12

13

14

15

16

17

18

19

20
21

Heob6parumocTs 3BOTIONHAH

Ucrtopus xu3nu Ha 3emiie U METOIbI
€€ n3ydeHus

['unoTe3sl MPOUCXOKACHUS KUZHU
Ha 3eMiie

PazButue xu3Hu Ha 3emMIie 1o Ipam U
nepuojam

OCHOBHBIE dTaNbl 3BOJIIOIUHN
PACTUTCIIBHOTO U )KUBOTHOT'O MHpaA.
[IpakTuueckas padbora Ne 1
«M3y4eHne uCKomaeMbpIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUTEKIIHSX)

CoBpeMeHHas cuctema
OpPTraHUYeCKOTO MHPa

DBOJIIOIMS YeJIOBEKa (aHTPOTIOTEHE3)

JBrxyuue cuibl ((hakTopsl)
aHTPOIIOTeHe3a

OCHOBHEBIE CTaauM 3BOJIOIIMHN
YCIO0BCKa

UYenoBedeckue pachl U MPUPOIHBIE
aJlanTalyy 4eJoBeKa

PezepHblil ypok. O0o011eHnEe 110
TeMe «BO3HMKHOBEHNE U Pa3BUTHE
KU3HU Ha 3emie»

DKOoIOTHSA KaK HayKa

Cpensl 00uTaHUS U DKOJIOTHIECKHE

0.5

bubmnoreka LJOK
https://m.edsoo.ru/863ea5a6

bu6mmorexa [JOK
https://m.edsoo.ru/863eabbe

bub6mmorexa [JOK
https://m.edsoo.ru/863ea8bc

bu6mmorexka [JOK
https://m.edsoo.ru/863ca4 8¢

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

bu6morexa [JOK
https://m.edsoo.ru/863eaca2

bu6mmoreka [IOK


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

22

23

24

25

26

27

28
29

30

31

(hakTopsI

AbGunotndeckue GpakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonornyeckne 0COOEHHOCTH
pacTeHnii U3 pa3HbIX MECT
oburanwms». JlabopaTopHas padora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEyCa)

buoTtuueckue GaxTopsl

DKOJIOTHYECKHE XapaKTePUCTUKU
nonyssauuy. [Ipaktuyeckas padora
Ne 2 «IToncuét mIoTHOCTH
MOTYJIAUUI pa3HbIX BUJIOB
pacTeHun»

Coo0b1iecTBa OpraHu3MoB —
OHOLIEHO3

DKOJIOTHYECKHUE CUCTEMEI
(ax0CHCTEMBI)

OCHOBHbBIE TIOKA3aTEeIHN HIKOCUCTEMBI.
DKOJIOTHYecKre MTUPaMUJIbI.
CsoiicTBa 3xocucteM. Cykueccus

HpI/IpOI[HLIe 3KOCHCTCMBbI
AHTpOHOFGHHI)Ie OKOCHUCTEMbI

buocdepa — rnobanbHas
9KOCHCTEMA 3eMJIN

3aKOHOMEPHOCTH CYIICCTBOBAHHS
ouocdepsl

0.5

0.5

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

bubmmorexa [JOK
https://m.edsoo.ru/863eb10e

bubmnoreka LJOK
https://m.edsoo.ru/863eb348

bu6mmorexa [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

but6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edso0.ru/863ebb5e

bu6moreka [JOK
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 UYenoseuecTBo B Onochepe 3emin 1

CocyiecTBoBaHUE PUPOABI U

33 1
4yeJ0BeUeCTBa
PesepBHbIil ypok. O0001ICHIE TEMBI
34 «Coo0111ecTBa U PKOJIOTHIECKHE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

2.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale



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




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOAUYECKHUE MATEPUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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