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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpENIENICHNS] TOAX0J0B K (OPMUPOBAHUIO COJACPKAHUS YyUeOHOTO MpeaMeTa
«buonorus» coctaBwIM. KoHUenrtyaiabHble nonoxkenus @PIOC COO o
B3aUMOOOYCIIOBJICHHOCTH  II€JICH, COaepKaHWs, pe3yJbTaTOB OOYYCHHS U
TpeOOBaHUI K YPOBHIO TTOJTOTOBKHU BBIITYCKHHKOB, TIOJIOKEHHUS 00 OOIIHMX MEJAX U
MPUHIMIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero oOpa3oBanusi B Poccuiickoit @Deneparuu, a TakKe TMOJOXKEHUS O
cnenuurke OMoJIOTHH, € 3HAYCHUHU B TTO3HAHUH YKHUBOUW MPUPOJIBI U 00CCIICUCHUN
CYIIECTBOBAHMS 4YeJIOBEYECKOro odOmiecTBa. COMIACHO Ha3BAaHHBIM IOJIOKCHUSM,
OTIPEJICIICHB OCHOBHBIC (DYHKIIMH IPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

[Iporpamma 1o Owojornu Ja€T TPEACTaBICHHWE O IensaX, 00 oOmei
CTpaTeTUu OOy4YeHHUs, BOCHHTAHWS W PA3BUTHS OOYYArOIIMXCS CPEJACTBAMHU
yuyeOHOro mpeamera «buosorus», ompenenser 00s3aTeIbHOEC TMPEIMETHOC
colepkaHUE, €ro CTPYKTYpy, pacupeaesieHHe 10 pa3jeliaM W TeMaM,
PEKOMEHIyeMYIO ITOCJICIOBATEILHOCTh M3YUYCHUST YU4EeOHOr0 Marepuaia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH 0O0pa30BaTEIbLHOTO
mpoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuXCsl.

B nporpamme 10 OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenuss B (OPMUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbLHOU
nesITenbHOCTH/ydeOHbIX JCHCTBUI OOydJalomUXcss 1O OCBOCHHIO COJEpP)KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nmporpamme mo 6monorun (10-11 kmaccel, 6a30BBIl ypOBEHB) peaiM30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B W3Yy4Ye€HUW Owojoruu, Onarojaps uyemy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, IIEHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJOTUIECKOTO MBIIUICHUS, PEJACTABICHUI O 3JJ0POBOM
oOpa3e XKM3HM M OEpeHBIM OTHOIICHHUEM K OKpYXKalollel MpUPOIHOU cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIIEOMOTIOTHUECKUX TEOPUH, a TaKKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM Pa3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TIPOIIECCOB B MPOrpaMMe MO OWMOJIOTHH YACICHO BHUMAHUE MCIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIIATHBIX 33724, B
TOM dYHCIIe: MPOQUIAKTUKN HACICACTBEHHBIX 3a00JE€BAaHUN YETOBEKa, MEIHUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUH, 000CHOBaHUS 9KOJIOTUYCCKU
I1eJIeCO00Pa3HOTO TOBEICHUS B OKPY)KAIOIIEH NPUPOMHON Cpenme, aHam3a
BIIUSHUS XO3SHUCTBEHHOW ACSITEIBPHOCTH YEJIOBEKAa HAa COCTOSTHHE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHEC BHUMAHHUSI K MPUKIIATHON HAIPABICHHOCTH
yueOHoro npenMera «buosorus» nmpoauKTOBaHO HEOOXOAMMOCTHIO 0OECTICUEHUs



YCJIOBUM U pelIeHUs] OJJHON M3 aKTYaJIbHBIX 3aJ1ay MIKOJIBHOTO OMOJIOTMYECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraeT (GOopMUpOBaHHE Yy  OOydarouIuxcs
CIIOCOOHOCTH aaNTUPOBAThCS K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obOecrieunBaeT (OpMUPOBAHUE Yy OOYYaIOIIUXCA MTPEACTABICHUN O
HAay4YHOW KapTHHE MHUpa, pacIlIMpseT U 0000IIaeT 3HaHUS O KUBOW MpuUpone, e
OTJIMYUTEIbHBIX TMPU3HAKAX — YPOBHEBOM OpraHM3allid U HSBOJIIOIUHU, CO3JAET
yCIOBUSL  JUJIsi:  TO3HAHWUSI  3aKOHOB  KMBOW  Mpupojabl, (OpMUPOBAHUS
(GyHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOrO W Oe3omnacHoro obpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOT'O OTHOIICHUS K YKUBOW TIPUPO/IC
U YEJIOBEKY.

Bonbioe 3HaueHNEe OMOJIOTHS UMEET TAKXKE ISl PEIICHUSI BOCTIUTATEIBHBIX U
pa3BHBAIOLIMX  3aJa4  CpeaHero  obmero  oOpa3oBaHMs,  COLMAIU3ALUU
obOyvaromuxcs. M3yuenue Omosiorun oOecreunBaeT ycaoBUs sl GOPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIBTYPhI, CIIOCOOCTBYET HWHTErpaliiu OMOJIOTHYECKUX 3HAHUU C
NPEJICTABICHUAMH U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUU
u reorpadun. Ha3BaHHbIE MOJOXEHHUS] O MpEeJAHA3HAYCHHH Y4YEOHOro mpeamera
«buonmorus» CcOCTaBUJIM OCHOBY /I OIpEAENieHUus TMOAXOAOB K OTOOpY U
CTPYKTYPHUPOBAHHUIO €r0 COJAEpXKaHUs, TMPEJCTaBICHHOr0 B MporpaMme Io
ouosoruu.

Ot60p comepxanusi yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYHIIECTBJIIEH C TMO3ULUNA KYyJIbTYpOCOOOpPa3HOIO MOJAX0Ja, B COOTBETCTBUH C
KOTOpPHIM OOyuaromuecs AOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBanusi 00IIeH KyJIbTYphl, OINpEEIAIONME aJeKBaTHOE TIOBEJACHHE
YeJIOBeKa B OKPYJKAIOIICH IMPUPOJHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TPAKTUYECKON aesTenbHOcTH. Ocoboe MecTo B 3TOW CHUCTEME 3HAHUU
3aHUMAIOT JJIEMEHTHI COJIEP)KaHUs, KOTOPBIE CITyKaT OCHOBOM JiJisi OPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LIEHHOCTHBIX  OpPUEHTAlMsIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHU3alUuu
OMOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHUE COJIEpkKaHHUS Yy4eOHOro Marepualia B MPOrpamMme Io
OMOJIOTUU OCYIIIECTBICHO C YYETOM TPHOPUTETHOTO 3HAYCHUS 3HAHUK 00
OTIUYUTEIBHBIX OCOOCHHOCTSX JKMBOU MPUPOJBI, O €€ YPOBHEBOW OpPraHHU3AIlUU U
ABOJIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIICIYIONINE COAEpKATEIbHbIE JIMHUU: «brUonorus Kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusMm Kak



Oouonornueckasi cucrema», «Cucrema U MHOrooOpasue OpPraHU4YeCKOro MHpa»,
«IBOJIIOLMS KUBOU MPUPOBI», K IKOCUCTEMBI U MIPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp um3yuenus ydeOHOro mnpeamera «buonoruss» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOydYalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra U TMpUOOpPEeTEeHHUE YMEHUU
WCIIOJIB30BaTh ATU 3HAHUS JJISI TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1enu u3ydeHus: yuyeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIISAYIOIINX 3a1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMbl 3HAHUM O OWOJOTHUYECKUX TEOpHUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIax, CIyKalluX OCHOBOMU
uisi (GOPMUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
MEeTOAaX HAyYHOTO MO3HAHMUsI, CTPOSHUH, MHOTOOOpPAa3ud U OCOOECHHOCTSX YKUBBIX
CHUCTEM Pa3HOT0 YPOBHsI OpraHU3AINH, BBIIAIOMIUXCSA OTKPHITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH,

dbopmupoBaHue y oOyYaromMXcs TMO3HABATEIBHBIX, MHTEIUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHalu3a JaHHBIX O IMYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, MACH M MOJIXOI0B K M3YYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHu3alluy,

CTAHOBJIEHWE Yy OOydYarommxcs oOmmel KyJabTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH U OLICHUBATH SBJICHHS OKPY KAIOIIETO
MHUpa JKUBOW MPHUPOJALI HAa OCHOBAaHWUM 3HAHWW U OMbBITA, MOJYYECHHBIX TMpHU
U3y4eHUU OUOJIOTHH;

dbopMupoBaHue y OOy4YalOImUXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JEATEIHHOCTH YEJIOBEKa, Ppa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH TTO3HAHMS YEJIOBEKOM >KHBOMU
MPUPOABI, HEOOXOAMMOCTU OEPEKHOTO OTHOIICHUS K HEHM, COOTIOICHUS STUIECKUX
HOPM TIPU TIPOBEJIEHUN OMOJIOTUYECKUX UCCIICIOBAaHUM;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOUN KYJIBTYPHI, JUIsi POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUI U YMEHHI B MOBCEAHEBHOM KU3HU AJISI
OLICHKH MOCJIEJICTBUN CBOEH AEATENbHOCTU MO OTHOIIEHUIO K OKPY’KaroIlel cpeje,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COONIOACHHWE MeP NPODOUIAKTHKU
3a00J€BaHUI.

B cucreme cpemnero oOmiero oOpasoBanusi «buonorus», wu3ydaemas Ha
0a30BOM ypOBHE, SIBISETCS OOSI3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOISIIUM B
COCTaB MpeaMeTHOM 00s1acTh «EcTecTBEeHHO-HAyYHBIE TPEIMETHI».



Jlnst uzyuenus Ouoa0oruu Ha 6a30BOM YPOBHE CpeJIHETO 00111ero o0pa3oBaHuUs
orBogutcs 68 wacos: B 10 xmacce — 34 gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B HeneIo).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKamH, (uiocoduei!, ITUKOM, 3CTETUKON U MpPaBOM.
Ponr Ouonorun B (OpMHUPOBAHWU COBPEMEHHON HAay4dHOM KapTUHBI MHpA.
Cuctema OMOIOTHYECKUX HAYK.

MeTob! MO3HAHUS KUBOHM pHUpoibl (HAOI0CHKE, SKCIICPUMEHT, OITUCaHHE,
u3MepeHue, kinaccudukanus, MOJCIUPOBAHUE, CTaTUCTHYECKas oOpaboTka
JTAHHBIX).

JdemoHcTpanum:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabmuipl u cxeMbl: «MeTOobl TO3HAHUS KUBOM TIPUPOIBIY.

JlaGopaTopHble 1 NpaKTHYeCKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHue pa3IMUHBIX METOJOB TIPH
U3YUYEHUU OUOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI U UX OPraHU3ALMSIL.

JXusbie cuctembl (OMOCHCTEMBI) KaK IIpeaAMeT U3ydeHust ononoruu. OTanune
YKUBBIX CUCTEM OT HEOPTaHUYECKOUN MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pa3zHOOOpasue. YPOBHU OpraHU3alui OMOCUCTEM
MOJICKYJISIPHBIM, KIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUIOBOH, 9KOCHCTEMHBIN (OHOTeOIIeHOTHYECKHIT), OHOChEPHBI.

JdeMoHCTpaUu:

Tabmumel 1 cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HUY», «YPOBHH OpraHU3AINH
YKABOU IIPUPOIBI».

O6opynoBanue: Mmojaeab MoJiekyiasl JJTHK.

Tema 3. XumMuueckuii COCTaB U CTPOEHHE KIETKHU.

XUMHYECKHU COCTaB KJIETKA. XUMHYECKHE DSJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MUHEpaIbHBIE BENIECTBA.

@OyHKIMK BOJABI M MHUHEPAIBHBIX BEIIECTB B KieTke. llognepkanue
OCMOTHYECKOI0 OajiaHca.

benku. CocraB u cTpoeHHEe OCIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIKOB.
He3zamenuMbie 1 3aMEHUMBIE aMUHOKHUCJIOTEI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOM Mojekyabl (IEpBHUYHAs, BTOPUYHAS, TpETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OeikoB. buonorunueckue
(GyHKIMN OENKOB.



®depmeHTHl — Ouosiorudyeckue katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA ILIEHTp, cyOcTpaTtHas crneunpuyHoctb. KodepmeHnTsl. Butamussbl.
Otnnuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

VYraeBoapl: MoHocaxapuabl  (Taroko3a, pubo3a W A€30KCHpH003a),
aucaxapuael  (caxaposa, J1akTo3a) MW mosimcaxapuisl  (Kpaxmall, TJIHKOTCH,
eJUTE0JI03a). bruonornveckue GyHKIMU YTIIEBOJIOB.

Jlunuael:  Tpurnunepuasl, Gochoaunuasl, crepouabl. [ 'mapoduibHO-
ruapopoOHble  cBoiicTBa. buonormyeckue ¢yHkuuu saunuaoB. CpaBHEHUE
yIJI€BOAOB, OEJIKOB U JIMIHJIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennosele kucnorsl: [JHK wu PHK. Hykneotuapl — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JAHK. Ctpoenue u ¢pynxuuu PHK.
Bunest PHK. AT®: ctpoenue u QpyHKIIUH.

Hurtonorust — Hayka o kierke. Kietounas Teopust — mpuMep B3aUMOJICHCTBUS
uzei u paKkToB B HAYYHOM MTO3HAHUU. METO/Ibl U3yUeHHUS KIIETKH.

Knerka xak 1enoctHass >kuBass cuctema. OOmpe NTpPU3HAKH KJIETOK:
3aMKHyTasi HapykHas memOpana, moinekynsl JIHK kak renernueckuit ammapar,
cUCTeMa CUHTe3a Oernka.

Tunel KJIETOK: »JykKapuoTHYecKas | Tpokapuotudeckas. (OcoOEeHHOCTH
CTPOCHHS TIpOKapuoTH4ecKor KieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKAPUOTUYECKOW KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, >KUBOTHOW W
rpUOHOM KJIETKHU.

[loBEpXHOCTHBIE CTPYKTYphI KJIETOK — KIIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢dbyukmuu. [TnazmaTndyeckas memOpaHna, e€ cBoiicTBa u pyHknuu. [{uromnazma u eé
opranoussl. OmHoMemOpanHbie opraHounbl kietku. OIIC, ammapat I'oabmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbI KIETKH: MUTOXOHAPHUH, IUIACTHIBI.
[Ipoucxoxaenne MHUTOXOHIApUN W TutacTud. Buael mactun. HememOpanHbIe
OpraHoOuAbl KJIETKU. PUOOCOMBI, KJIETOYHBIA ILEHTP, LEHTPUOIH, PECHUUKH,
KIyTUKU. OYHKIIMU OPraHOUIOB KJIETKU. BKiroueHus.

Snpo — perynstopHbiii eHTp kiaeTku. CTpoeHHe sapa: saepHas 000JI0YKa,
KapuoIljia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEHIECTB B KJIETKE.

JdemoHcTpauum:

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

Juarpammel:  «PacnpeneneHue XHMHUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE.

Tabmuiel u cxembl: «llepuoguyeckass TaOMvIIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIBI», «brocuuTe3 0enka», «CTpoeHHEe MOJIEKYJIbI OCIKa»,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «CtpoeHue Mosekyibl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOeHUE KUBOTHOU KIIETKHY,
«CTpoeHHE pACTUTENIBHON KIETKH», «CTpoeHHE MPOKAPUOTUUYECKON KIIETKU,
«CTpoeHue sipa KIETKU», <Y TIEeBOAB, «JIunuap».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OO0OpYyIOBaHHWE MJii MPOBEACHUS
HaOIIOJICHUM, HW3MEPEHUM, HSKCIEPUMEHTOB, MHUKpOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

Jlabopatopnast pabora No 1. «lM3ydyeHue KaTadUTUYECKOW aAKTUBHOCTH
(bepMeHTOB (Ha IpUMEpE aMHJIa3bl HIIM KaTajas3bl)».

JlaGoparopnass pabora No 2. «M3ydyeHue CTpOeHHUS KIETOK paCTCHHH,
KUBOTHBIX M OaKTEepUil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpernaparax U HUX
OTIMCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOMeH BelecTB, WK MeTaboIn3M. AcCUMUISIus (IIaCTUYECKU OOMEH) |
TUCCUMMIIAIUS  (DHEPreTHYeCKuii OOMEH) — JBE CTOPOHBI EAMHOIO Ipoliecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPrUU B TOHUMAHUU
MeTaboIu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpOGHBIN U rerepoTpodHblid. Poib GpepmenTOB
B 0OMEHE BEIIECTB M MPEBPAIICHUU YHEPTUU B KIIETKE.

®dotocuHTe3. CBeroBas u TemHOBas (a3bl  (orocuHTe3a. Peakuuwm
dboTocuaTe3a. IhPekTUBHOCTH poTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emuie. BnusiHue ycnoBuid cpefibl Ha (POTOCUHTE3 M CIIOCOOBI TOBBIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMU.

XeMocuHTe3. XEeMOCHHTE3UPYIOIIUe OakTepuu. 3HAUCHHE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuuecknii oOMeH B KjeTKe. PaciernieHue BelecTB, BBIJCICHHE H
aKKyMYJUPOBAaHHE DHEPrUM B KIJIETKE. OTambl HHEPreTUYECKOro oOMeHa.
I'mukonu3. bpoxenue u ero Buubl. KHCIOpOAHOE OKHUCIECHHE, WIH KIETOYHOE
JbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTH
HHEPTreTUIECKOTr0 OOMEHa.

Peakmmuu wmatpuuHoro cuHTe3a. ['eHermueckas wuHbopmamms u JIHK.
Peanuzammsi renetudeckoil mHPOpManu B KIETKE. | @HETHYECKMA KOJ W €ro
cBorictBa. Tpanckpunuus — Matpuunblii cuate3 PHK. Tpancnsuus — Ouocuntes
Oenka. Ortambl TpaHchsnuu. KoawpoBaHue amMuHOKHCIOT. Pomb pubocom B
OonocuHTe3e Oenka.

HexneTounsle Gpopmbl sku3HU — BHPYCHI. MicTopust oTkpeiThs Bupycos (/1. .
WBanoBckuii). OCOOCHHOCTH CTPOCHHS HM JKU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bone3snu pacTeHuil, >XMUBOTHBIX M 4YEJIOBEKA, BBHI3BIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo30ymutens CIIN/Ia.



OOpaTtHass ~ TpaHCKpUIIUs, peBepraza W  uHTerpasa. lIpodunaktuka
pacnpoCTpaHEeHHsI BUPYCHBIX 3a00JIE€BaHU.

JdemoHcTpanum:

IHoptpetsl: H. K. Konbuos, /. . Usanosckuii, K. A. Tumupsses.

Tabmunpel 1 cxembl: «Tunel nutanus», «Metaboauzm», «MUTOXOHAPUS»,
«JHepreTuyeckuii oOMen», «Xiopormiact», «Dotocuntes», «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHMpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Koa»,
«Bupycei», «bakrepuodaru», «Ctpoenne u xuzHeHHbM nukia Bupyca CIIM/a,
Oakrepuodara», «Pemnukanus JHK».

O6opynoBanue: monenu-anmmkanuun «Yasoenue JIHK u tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaeiab cTpykTypsl JJTHK.

Tema 5. Pa3MHoOKeHHMe U HHAUBHUIYATbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1uki1, WiM >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccol, npotekatomue B uHTepdaze. Perumkamus — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Habop — KapHOTHII.
JIMruiouHbelid M TAluIOMIHBIM ~ XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[lutonornueckue OCHOBBI PA3MHOKEHUSI M  WHIAWMBHAYAJbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue knerku — muto3. Cragun mutosza. llpoueccsl, npoucxonsiiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJIOrHYECKUN CMBIC MUATO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrioyioe U nonoBoe. Bunubl 6ecmnosnoro
Pa3sMHOXKEHUS. JICJICHUE HAJABOE, I[I0YKOBAaHUE OJHO- W MHOT'OKJIIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHHE. MICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE ISl CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIUYHS OT OECIOIOTO.

Meiio3. Craguu menosza. Ilpoueccsl, mpoucxondiine Ha CTagusix Meiosa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOTOTrMYECKMH CMBICT H
3Ha4YECHUE MeHo03a.

['ametorenes — mpouecc 00pa30BaHUs IOJOBBIX KIETOK Y JKUBOTHBIX.
[TomoBbIe Kene3bl: CEMEHHUKU U sMIHUKU. OOpa3oBaHWE W PAa3BUTHE IMOJOBBIX
KJIETOK — rameT (crepMaro3oui], SHIEKIeTKa) — CIEpMaTOreHe3 M OBOTCHE3.
Oco0eHHOCTH CTpOEHHUSI SMUIEKIETOK W CcHepMaTo30uAoB. OIIOAO0TBOPEHHE.
[TapTenorenes.

WunuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpPHUOHAIBHOE pa3BHTHUE
(amOpuorenes). Jrambl YMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX YKHBOTHBIX:
npoOiieHue, racTpyiisauus, opraHoreHes. IloctamOpuonansHOe pa3Buthe. Turbl
NOCTAMOPHOHATILHOTO PA3BHUTHUS: MpsAMOE, HempsMoe (MM4uHOuYHOE). BiusiHue



cCpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pasButue pactenuit. OHTOr€HE3 LBETKOBOI'O PACTEHUsS. CTPOECHHE
CEMEHHU, CTaJAUU PA3BUTHSL.

JdemoHcTpanum:

Tabmuupl u cxembl: «DOpMbl Pa3MHOKEHUS OPraHU3MOB», «J/[BoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pactenuit», «Jlenenue kineTku Oaxrepuii», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knertounwrii nmukn», «Pennmukanus JHK», «Mutos»,
«Meiio3», «IIpsiMmoe u HenpsiMoe pa3BuUTUE», «l'ameToreHe3 y MICKONMUTAIOMINX U
yeaoBeka», «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnaparhbl «CnepmMaTo30uasl
MJIEKOTIUTAIOMIEro», «SieKneTka MiIeKonuTarmero», «Kapuoknue3 B KIETKax
KOpeIllKa JIyKa», MarHUTHas MOJeNb-alIUIMKaus «JleJeHne KIeTKu», MOJENb
JTHK, mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie 1 MpaKkTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 3. «HaGmromeHume muTo3a B KIETKAX KOHYHKA
KOpEILIKa JIyKa Ha TOTOBBIX MUKpOIIperapaTax».

JlaGoparopnast pabora Ne 4. «lM3yueHue CTpOSHHUsI TOJIOBBIX KIETOK Ha
FOTOBBIX MUKpPOIIPENapaTax».

Tema 6. HacsieACTBEHHOCTh U H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3aaum renetrku. Victopust pa3BUTHS T€HETUKU. Ponb miurosioruu
¥ SMOpPHOJIOTMM B CTAHOBJIEHWM TeHETHKU. BKimam poccHiickux M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKUA. METOAbl TeHETHKH (THOPHI0IOTHUSCKUH,
IIUTOTCHETUICCKUH, MOJICKYJISIPHO-TeHeTHYeCKUiT). (OCHOBHBIE TEHETHYCCKHUEC
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIOJIb3YEMAsl B CXEMaxX CKPEIIUBAHUN.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonoruOpuHOe CKpelnMBaHue. 3aKOH eIuHO0-00pa3usi THOPHUIOB IIEPBOIO
nokosieHus. IlpaBuno AoMUHUpOBaHUS. 3aKOH paCUICIUICHUS IPU3HAKOB.
I'mnoresa yucroTel ramer. 11onHOE M HENOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJIECIOBaHUS
Npu3HaKoB.  llUToreHernyeckue  OCHOBBI  JUTMOPUIHOTO  CKPELIMBAHUA.
AHanm3upyoouiee ckpemnBanue. Mcnonp30BaHne aHATM3UPYIOIIETO CKPELIMBAHNUS
JUTSL OTIpEIeSIEHHs] TEHOTUIIa OCOOU.

CuernieHHoe  HacienoBaHue npu3zHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO F€HOB. HapylieHne cuemieHus reHOB B Pe3yJIbTaTe
KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOPHS HACIEICTBEHHOCTH. | eHeTnUeCcKue KapThl.



I'enetrnka mosa. XpoMOCOMHOE OMNpeAeneHrne Mojia. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['oMorameTHele M TeTeporaMeTHble oOpraHusmbl. HacinenoBanue
MPU3HAKOB, CIEIJIEHHBIX C IMOJIOM.

N3meHunBOCTh. BUIpl HI3MEHUYNBOCTH . HEHACIEACTBCHHAs U HACIeACTBCHHAS.
Ponp  cpeapl B HECHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKATMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIN psii U BapyuallMOHHAST KPUBas.
HopMma peakuuun npuszHaka. KonnyecTBEHHBIE M KAUE€CTBEHHBIE MPU3HAKU M UX
HopMa peakuuu. CBoiicTBa MOAU(DUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrtBennas, WM TeHOTUIHAYECKas, WU3MEHUYMBOCTL. KoMOMHATHBHAS
U3MEHYMBOCTh. Meiio3 U TMOJOBOM Mpolecc — OCHOBAa KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Knaccudukamus MyTamuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa 1 mpuYuHbBl MyTanuii. MyTtareHHbie (aKkTopBhl.
3aKOH rOMOJIOTMYECKUX PAJIOB B HAacHeACTBEeHHOU n3menunBocty H. M. BaBuiosa.

Buesnepnas HacineACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka yenomeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETUKU
YyeJI0BEKa . reHeaJOrHUeCKN i, OJIM3HEIOBbIN, INTON€HETUUECKU, OMOXUMUYECKHH,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpeMeHHoOe OnpeeeHNe reHOTHUIA.
IIOJITHOTEHOMHOE CEKBEHUPOBAHWE, TEHOTUIIUPOBAHUE, B TOM YHCJE C ITOMOIILIO
[1I1P-anamu3a. HacnmencTtBenHnsle 3a0ojieBaHUsS 4YeJIOBEKA. TI'CHHEBIC OOJIC3HHU,
00JIe3HU C HACIEJICTBEHHOM IPEeapacloiO)KEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTnueckue M TeHepaTuBHble MyTauuu. CTBOJOBbIC KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a JKM3HU, TUATHOCTUKH, MPO(UIAKTUKH U JICUCHUS TCHETHICCKUX
Oone3Hell. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBAaHKME. 3HAUYCHHUE METUIIMHCKOU
TCHETHUKH B TIPEAOTBPAICHUH U JICUCHUU TCHETHYECKUX 3a00JICBaHUN YeIoBeKa.

JdeMoHCTpanuu:

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

TaOmumbl W CXEMBL. «MoOHOTHOpHUIHOE  CKpEIIMBAaHHME M €ro
IIUTOTEHETUYECKass OCHOBa», «3aKOH pACHICIJICHUS W €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  raMeT», «J[uruOpuaHOE  CKpEIIMBaHUEY,
«[{uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIIMBAHUS», «Meio3»,
«B3auMoIeCTBE aJlJICNIbHBIX TE€HOB», «['eHeTHueckne KapThl PACTECHHH,
KUBOTHBIX W YeJOBeKa», «['eHeTWka mona», «3aKOHOMEPHOCTH HacCJIeIOBaHMS,
CLHEIUICHHOTO C TMoJIoM», «KapuoTHmbl 4YellOBE€Ka W JKUBOTHBIX», «Buabl
M3MEHUYMBOCTH», «MoaudukannonHas HU3MEHYMBOCTH», «HacnemoBanue pesyc-
daxTopa», «['eHeTHKa rpynn KpoBu», «MyTallMOHHAs U3MEHUYHBOCTHY.

OOGopynoBaHue. MoOACTU-AMIUIMKAIUA «MOHOTHOPHUIHOE CKpEIBAHHUEY,
«Hemonnoe poMmuHHpoBaHuEe», «JluruOpumHoe ckpemmuBanue», «llepekpéct



XPOMOCOM», MHUKPOCKON W MHUKpomnpemnapar «Jlpo3zoduna» (Hopma, MyTaiuu
(OpMBI KPBLIBLEB U OKPACKH Tea), Tepoapuit «['opox MOCeBHOM».

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlabopatopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO H
JUTUOPUIHOTO CKPEIIUBAHUS Y NPO30(PHIIbI HA TOTOBBIX MUKpOIIpENapaTax».

JlaGoparopnas pabota Ne 6. «/3ydeHue MoaupuKaliMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 Psifia U BApUALIMOHHON KPUBOM».

JlaGoparopHast pabota Ne 7. «AHanu3 MyTauuid y Ipo30(Quibl Ha TOTOBBIX
MHKpOIpENnapaTax».

[IpakTuueckass pab6ora Ne 2. «CocTaBieHHWEe U aHaJIU3 POJIOCIOBHBIX
YEJI0BEKa».

Tema 7. Cesekunst opranuzMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuus Kak HayKa U IpPOILECC. 3apOKICHUE CEJIEKUINU U TOMECTUKALHS.
Yuenne H. W. BaBuioBa o0 1eHTpaXx NPOUCXOXKIEHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOMCXOXKIACHUS IOMAITHUX KUBOTHBIX. CopT,
nopoja, ITaMM.

CoBpeMeHHBbIE METOJIbI CeIeKIIMU. MaccoBbIN U MHAUBUYaTbHBIN OTOOPHI B
CEJEKIMM pPACTEHUM U KUBOTHBIX. OIlLIEHKa SKCTepbepa. bIM3KOpoJICTBEHHOE
ckpenBanue — UHOpuAMHI. Yucras nuHusA. CKpellMBaHUE YUCTHIX JUHUH.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeliMBaHHEe — ayTOPUIAMHT.
Otpanénnas tulOpuamzanus ©u €€ ycnexu. VICKyCCTBEHHBIH MyTareHes U
MOJIyYEHUE TOJIUIUIOUIOB. JIOCTHMIKEHHSI CENEeKIMU PACTeHH, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3nanus pexomOuHantHoW JIHK wu TpaHcreHHBIX opranm3MoB. Kierounas
nHxeHepusa. Knerounsle KynbTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHUE PACTCHUM.
KiioHupoBaHne BBICOKONPOIYKTHUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okoyioruyeckue U 3Tuyeckue  Opobiempl. MO - reHeTudecku
MOIU(PUITUIPOBAHHBIC OPTAaHU3MBI.
JleMOHCTpauuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. /1. Kapneuenko, M. O.
NBaHoB.

Tabmuet 1 cxembl: kKapta «lleHTpBI MPOWCXOKACHHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuii», «llopoabl ToMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHnit», «OtnanéHras ruopuau3anusa», «Pabotsl akagemuka M. @. lBaHoBa»,
«Ilonmummonausi», «OOBEeKTH OuoTexHONOTUU», «KieTouHble KyJIbTYphl U
KJIOHUpOBaHUe», «KOHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOMM.

O6opynoBaHue: MYJISKH JIOJ0OB U KOPHEILIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHuM, repdapuii «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHble U NpaKTH4YeCcKHe PadOThI:

Okckypeuss «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIUMU PACTEHHU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHNIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATEbHBIM  y4acTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpoOyHHUBEPCUTETA WIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOIIMOHHASI OHOJIOTUSL.

[Ipeanochliku BO3HUKHOBEHHUS HBOJIOIMOHHON TEOPUU. DBOJIOIMOHHAS
Teopust U e€ MecTo B Ouosioruu. BiusitHue SBOJIONMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBujeTenbcTBa IBOJIONUHU. [laneoHTONIOrMYECKUE: TMOCIE0BATEILHOCTD
MOSIBJICHUSI BUJIOB B TMAaJIGOHTOJIOTHYECKONW JIETONUCH, TEPEeXOoHble (OpPMBI.
buoreorpaduueckue: cxoncTBo u paznuune ¢ayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHe: CXOJICTBA M Pa3jIM4usi 3MOPHOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE. TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pYIUMEHTapHbIE OpTraHbl, aTaBU3MBbL. MOJEKYISIPHO-OMOXUMHUYECKHE. CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MYyTEeH y BCeX
OpraHU3MOB.

OpomononHas teopust Y. JlapBuna. IlpeanochuUiku BO3HUKHOBEHUS
napBuHM3MA. J[BWOKyIIHe CHIIBI 3BOJIOIUH BUAOB 1o J[lapBuHy (M30bITOYHOE
Pa3MHOXKEHHUE TMPU OrPAHUUYEHHOCTU PECYPCOB, HEOIpEEIEHHAas U3MEHYUBOCTD,
0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunternueckas teopus dBoonun (CTI) u e€ oCHOBHBIE TIOJIOKEHUS.

Mukpososonus. [Tonynsnusa kak efMHUIA BUAA U 3BOJIIOLUU.

JBwxkymme cwibl (GpakTopsl) IBOIIONKUK BHIOB B MpUpoAe. MyTalMOHHBINA
mpoiiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTh. [lOMyNslMOHHBIE BONHBI M Jpeid
reHoB. M3os1us U Murpanusi.

EctecTBenHbiii 0TOOp — HampaBisomuil ¢GakTtop dSBodONUUA. DOPMBI
€CTECTBEHHOT0 0TOOpA.

[TprcnocOOIEHHOCTh OpPraHU3MOB Kak pe3yiabTaT »dBojtonuu. [Ipumepsr
MPUCTIOCOOJICHUN Y OpraHu3MOB. ApoMop( 036l ¥ HIAHO-aJalTaIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOPMBI
BHJ1000pa30BaHus: reorpaduueckoe, IK0JI0ruIecKoe.

Makposomtonusi.  Dopmbl  3BomonMuU:  (uieTUyYecKas, AUBEPreHTHas,
KOHBEpPreHTHasi, napasienbHas. HeoOpaTuMOCTh 3BOTIOLINH.

[IpoucxoxkaeHne OoT HeclmenHalIu3upPOBaHHBIX MpeakoB. [Iporpeccupyroias
crienuanu3anus. AfanTuBHas pajralusi.

JdemoHcTpauum:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 2. I'ekkens, @. Mromiep, A. H. CeBepuos.
Tabnuiel u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc»,  «Popmbl  OOpsOBI 32
cyuectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroodpasue COpToB pacTEHUI»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTarnonHas

W3MEHYUBOCTE», «ApoMopdosb», «Unumoamantanumn», «OOImias gereHepanus»,
«J/IBrkyme cuiabl sBomonun», «Kapra-cxema wapuipyra mnyremectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHue», «IIprUCcrOCOOIEHHOCTh OPTraHU3MOBY,
«I'eorpaduueckoe Bug000pa3zoBaHuE», «IKOJIOTUUECKOE BUI000pa30BAHUEY.

O6opynoBaHuEe: KOJUICKIMS HACEKOMBIX C Pa3IMUHBIMU THUIIAMU OKPAaCKH,
HA0Op TIOJIOB U CeMsiH, KoJuleKuus «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHHUH Y
KUBOTHBIX», MOjeinb «OCHOBHBIE HANpPaBJICHUSI BOJIIOIUN», 00BEMHAS MOJEIb
«CTpoeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpadguueckas kapra wmupa, KoJuieKiusa «DoOpMbI COXpaHHOCTH
HMCKONIAeMbIX JKMBOTHBIX W pacTeHUil», Mojenb anmaukanus «llepekpéct
XpOMOCOM», BJIaXHbIC Tipenapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSITYIIKAY», MUKponpenapat «Jlpo3oduna» (Hopma, MyTanud (GOpMbI KPbUIBEB H
OKpAacCKH TeJa).

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlaGoparopHast pabora Ne 1. «CpaBHeHHE BHJIOB 1O MOP(HOIOTHUECKOMY
KPUTEPHUIO».

JlabopatopHas pabora Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHU3Ma U
€€ OTHOCUTEIBHOTO XapaKTepa».

Tema 2. Bo3HUKHOBeHUEe U Pa3BUTHE KU3HHU HA 3em.ie.

JloHayuHblE TpPENCTABICHUA O 3apOXKICHUM KU3HU. HayuHble rumnoressl
BO3HUKHOBEHMSl KM3HM Ha 3emie. aOuoreHe3 W naHcrepMus. XuUMUYecKas
HBOMIONMS. AOWOTEHHBI CUHTE3 OPraHWYECKHMX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUUYECKON 3BOOMU. HavyanbHble Tarbl
ounonorndyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX 3SBOJIOIUS.
@opMHUPOBAHNE OCHOBHBIX TPYII KMBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emuie 1o ’pam U nepuojaM. Karapxeil. Apxeiickas u
mpotepo3oiickass dpel. llameo3olickas spa W €€ mNepUOABl: KEMOPHICKUH,
OPJAOBUKCKHM, CHUTYPUHUCKHN, IEBOHCKHM, KAMECHHOYTOJIbHBIN, TEPMCKHUM.

Me3o030iickas 3pa 1 €€ Nepruoapl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickass »d2pa ®W €€ TMepuoabl: MaJCOr€HOBBIM, HEOTCHOBBIH,
AHTPONOT€HOBBIN.



XapakTepuCTUKa KIUMAaTa U FeOJIOTMYECKUX MPOLeccoB. OCHOBHBIE ATAIbI
ABOJIIOLMM PACTUTEIBHOTO M KHUBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil u
XKUBOTHBIX. [losiBIIEHUE, pacIBET U BEBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCKOro MHpPA Kak OTpakeHue 3BOdonUU. (OCHOBHBIC
CHUCTEMATHUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTUS KaK HayKa. Pa3BuTue npeacTaBieHui o
MPOUCXOKACHUHU 4YeTOBEKa. MeTonpl u3ydeHusi aHTpomnoreHe3a. CXoACTBa H
pa3nuyus 4eI0BEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJTOKEHNE YETOBEKA.

JBroxyiue CHIIBI (bakTopsn) AHTPOIIOrEHE3A. HacnencrBennas
U3MEHYMBOCTh U  €CTeCTBEHHBIM oTOOp. OOmecTBeHHbI 00pa3  KHU3HH,
U3TOTOBJICHUE OPYAUN TPyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH, HeloBeK
yMenblii, YenoBek npsaMoxondmud, YenoBek HEaHAEPTAIbCKUM, YeloBek
pasymHbIii. Haxoakw HCKOMaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHHS, OOJaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHS.

YenoBeueckue pacbl. OcHOBHbIE  OONbIIME  pachbl:  €BPOINEOUIHAS
(eBpasuiickas), HETpO-aBCTPAJIOUTHAS (sxBaTopHaNTBLHAS), MOHTOJIOWTHAS
(a3maTcko-amMepuKaHCKasi). Ueptsl  OpHCHOCOOJEHHOCTH  TpEACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYHIECTBOBaHMS. EJIMHCTBO 4eIOBEYECKUX pac.
Kputnka pacuzma.

JdeMoHCTpaUu:

IToptpersi: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mwuiep, I'. FOpu, 4.
JlapBuH.

Tabaniel U cxembl: «BosHukHoBeHMe COJIHEYHOW cucTeMbI», «Pa3Burue
OpraHm4eckoro wmupa», «PactutenbHas KieTka», <«JKHWBOTHasg  KIJIETKa»,
«ITpokapuotnueckas kierka», «COBpeMEHHas CHCTEMa OPTraHUYECKOTO MHUPaA»,
«CpaBHCHHE aHATOMHUYCCKHX YEPT CTPOCHHUS YEIIOBEKAa M YeJOBEKOOOPa3HBIX
00e3psH», «OCHOBHBIE MeCTa MAJICOHTOJOTHMUECCKHX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJioBeKa», «/[peBHeumue moan», «/IpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeII0BEYECKHUE PachI».

O6opynoBanme:  mymsku  «[Ipoucxoxaenne — venmoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, ITUTCKAHTPOIA, HEaHJCPTalblla, KPOMAHBbOHIIA), CIICTIKH WU
M300paKEHHUS KAaMEHHBIX OpPYIUH IIEPBOOBITHOrO YeloBeKa (KaMHH-YOIIIEPHI,
pyOuia, ckpeOia), TE€OXpOHOJIOrMUecKas Talauia, KouleKius «Dopmbl
COXPAHHOCTH MCKONIA€MBbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble 1 NpaKkTHYeCKHe PadoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHne MCKOMAaeMbIX OCTATKOB PACTEHUU U
’)KMBOTHBIX B KOJUICKIIUSIX».



DKkcKypeusi «DBOIIONUS OPTaHUYEeCKOTO MuUpa Ha 3emie» (B €CTECTBEHHO-
HAYYHBII WM KpPaeBETUCCKUI My3ei).

Tema 3. Opranu3msl U OKpYyKAOIIAS Cpe/a.

DKOJIOTHs Kak HayKa. 3aJauu U pa3/elibl IKOJOTUU. MeEeTObl SKOJIOrHYE€CKUX
UCCIIEOBAHNN. DKOJOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHUs OPraHW3MOB. BOJIHAsl, HAa3€MHO-BO3MYIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue (akrtopel. Knaccudukanmus 5K0JIOrMYUECKHX (PaKTOPOB:
abuoTnueckue, OMOTUYECKHME U AaHTPOINOreHHble. JleHCcTBUE HKOJOTHMUECKUX
(bakTOpOB Ha OPraHU3MBI.

AbGuoTtnyeckue (HaKTOphI: CBET, TeMIEpaTypa, BIaXKHOCTh. DoTonepruoansm.
[Ipucniocobyiennst  OpraHU3MOB K  JICHCTBUIO  aOMOTHYECKHX  (haKTOPOB.
buonornueckue puTMBl.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aWMOJICCTBUM
KOHKYPEHIIHS, XUIITHUYECTBO, cMMOM03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJlu3M, KOMMEHcalu3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HEeUTpanu3M. 3HA4YCHHE OHMOTHYECKMX B3aMMOJCHCTBUM JJIA CYIIECTBOBAHMUSI
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKH momyJisiquu. (OCHOBHBIE —IOKa3aTelu
NOMYJIALMU: YHUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, NPHUPOCT,
murpanus. J[mHamMuka YyuCcI€HHOCTH MONYJISIUUU U €€ PEryJIsiusl.

JdeMoHCTpaUu:

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

Tabmuuer u cxembl: kapta «[Ipupomnsie 30HbI 3emum», «Cpenbl 0OUTaHUS
opranusmoB», «®oronepuoanam», «llonmynamuu», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJSAIuU HHOY30puu-Ty penbku», «[lumessie memm».

JlaGopaTopHble U NpaKkTHYecKue padoThl:

Jlaboparopnas padota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTaAHHUSIY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTuaeckas padora Ne 2. «[Toacuér mIOTHOCTH MOMYJIAIMI Pa3HBIX BUIOB
pacTeHum».

Tema 4. Coob1ecTBa M 3K0JI0TrMYECKHE CUCTEMBI.

Coo0bmiectBO opranu3mMoB — OuorieHo3. CTpyKTypsl OWOIlEHO3a: BUIOBA,
NPOCTpaHCTBEHHAs, Tpoduueckas (numesas). Buabl-momuHanTel. CBs3M B
OHOLIEHO3E.

Dkonoruueckue cucteMbl (3kocucreMbl). [loHsTHe 00 »dKOCHUCTeMe W
ouoreonenoze. DOyHKIMOHAIBHBIE KOMIOHEHTBl JKOCHUCTEMbI: IPOJYLEHTHI,



KOHCYMEHTBI, pelylleHTbl. KpyroBOpOoT BEHIECTB U MOTOK YHEPTUU B SIKOCUCTEME.
Tpodudueckre (nuieBble) YPOBHH JKOCHCTEMBI. [IWIEBbIC IEMM W CETH.
OcHOBHBIE TOKa3aTeau HKOCUCTEMBI: Ouomacca, NPOAYKIUS. DKOJIOTMYECKHE
MUpaMUJIBI.  TPOAYKIMU, YHUCIECHHOCTH, Ouomacchl. CBOMCTBA HKOCHUCTEM:
YCTOMYMBOCTh, CaMOperyJysiius, pasButrue. Cykueccusl.

[IpupoHbIE IKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE  DKOCUCTEMBI.  ATpPO’KOCUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X039iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycToMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emIle.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB U CTPyKTypa
ouocepnr. XKuoe BemectBo U ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
r100aabHON JKOCHUCTEeMBbl. J[MHaAMUYeckoe paBHOBeCHME M OOpaTHasi CBSI3b B
o6uocpepe.

KpyroBopoTsl BeliecTB 1 OHOr€OXUMHUYECKUE IMKIIBI 3JIEMEHTOB (yriepoja,
a30ta). 30HATLHOCTh OMOoCc(hepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTCHHBIE U3MEHEHUs B Onocdepe.
I'moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocyliiecTBOBaHuE MPUPOIBI u YEeJI0BEUECTRA. Coxpanenue
Omopa3zHooOpasusi Kak OCHOBA yCTOMYMBOCTH Onocdeprl. OCHOBA paIliOHAIBLHOTO
yIOpaBJi€HUs TMPUPOAHBIMU pPECYpCaMHM M HUX UCHOIb30BaHue. JlocTmkeHus
OHMOJIOTUHY U OXpaHa IPUPOJIBL.

JdeMoHCTpauu:

[loptpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumer 1 cxembl: «llumesbie nenu», «buoneHO3: cOCTaB M CTPYKTypay,
«[Ipuponmubie coobmecTBa», «llenmu nutanus», «IKOJOTUYECKAS THUPAMHIA,
«buocdepa 1 yenoBek», «IKOCUCTEMA MIHPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWMHOro Jeca», «buoneno3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOIEHHBIC  BO3JCWUCTBUS HA Ipupody», «Baxueimme wnCTOUYHHKH
3arpsi3HEHUs BO3AyXa M TPYHTOBBIX BoA», «llouBa — BaxkHeMIllasi COCTaBISAIONIAs
ouocheprr», «DakTopsl Aerpaganuu mouB», «IlapaukoBsiii d3¢dexT», «DakTopbl
PaAMOAaKTUBHOTO 3arps3HeHus Oumocdepbr», «OOmas crpykrypa Omocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIH DdKpaH Ouochepsr»,
«KpyroBopot yrinepozaa B Ouocdepe», «kKpyroBopot a3ora B mpupoae».

O6GopynoBanue: MoJelb-aniuiuKanus «TunuuHele OHOLIEHO3bI», TrepOapuii
«PactuTenpHbIe COOOIIECTBa», KoJUIeKIun «buorienos3», «Bpeaurenu BakHEHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIbTYyp», TrepOapud U KOJUIGKIIMM pPACTEHUU U
KUBOTHBIX, MPHUHAJIEXKAIINE K Pa3HbIM 3KOJOTMYECKUM TPYyIIaM OJIHOrO BHU/A,



Kpacnas xnura Poccuiickoit ®enepauuu, M300pa’k€HUs OXpPaHAEMBIX BHJIOB
PacCTEHHUH U JKUBOTHBIX.



IJIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA [IPOI'PAMMBI IO
BUOJIOTN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycranaBiauBalTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHUS OOYYalOIMMHUCSA TporpaMM cpeaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METANPEAMETHBIM U MTPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pE3yJbTAaTOB OCBOEHUs TmpeaMera «buomorusi»
BBIJICJICHBI CJIEAYIONIUE COCTABJISIONINE. OCO3HAHUE OO0YYArOIUMUCST POCCUUCKOMN
rpakJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOOMpPENENICHUIO, HaJu4Yue MOTHBAallMM K  OOY4YeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIIMN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMUA YCTAHOBKaMHU, MPUCYIIUMU CHUCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAIUYKME HSKOJOTMYECKOrOo IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH II€JIU U CTPOUTH KU3HEHHBIE TIJIAHBI.

JInuHOCTHBIEC pe3ysbTaThl OCBOCHUA Mpeamera «buosorusi» nocturarorcst B
€IUHCTBE YYCOHOM M BOCIHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, NMPHUHSATHIMHA B OOIIECTBE MpaBUIaMH U HOpMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHHUsS, CAaMOBOCIUTAaHHS U
CaMOpa3BUTHS, PpAa3BUTUS BHYTPEHHEH TMO3WLMM JUYHOCTH, MaTPUOTU3MA,
YBaXXCHUS K 3aKOHY U IPABOIOPAIKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOT'O0 YBa)KCHHS, OCEPEKHOIO OTHOIICHUS K KYJbTYPHOMY HACICAWIO0 U
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoja Poccuiickont denepanuu, Tpupoae U
OKPY KAIOIIEH CpeLe.

JInuyHOCTHBIE PE3YyJbTaThl OCBOCHUA ydeOHOro mpeaMera «buonorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYArOIINXCS PYKOBOACTBOBATHCS
copMHUpPOBAaHHOW BHYTPEHHEH IO3UIIUEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHCHTAIIMH, TIO3WTHBHBIX BHYTPEHHHX  YOCKICHHI, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM I[EHHOCTSAM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE JKU3HEHHOIO
ONbITA U ONbITa ACATEILHOCTH B IMPOIECCE peaar3alyd OCHOBHBIX HANpPaBJICHHUI
BOCIIUTATEIbHOMN JIEATEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpaskIaHCKOr0 BOCIIMTAHUS .

c(hopMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMH O0YYaIOIIEToCs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOIo OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBaxeHUeE
3aKOHA U TIPABOIOPSJIKA,;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMMO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENEsiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JNEUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COITMAIbHBIM MOJO0KEHUEM,

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, T[I03HABAaTEIbHBIX M HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MNpPH OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHNS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPHOTHYECKOTO0 BOCTIMTAHMSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaKTaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH IIE€pe]l
Ponunou, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM S3bIK W KYJBTYpY,
MPOIIIOE U HACTOAIIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIIEHUE K MIPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOJBI,
JTOCTHKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E,

CIIOCOOHOCTHh OIICHMBATh BKJIAJ, POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTHM, TIOHMMAaHWs 3HAYCHUS OWOJIOTMHM B IIO3HAHWW 3aKOHOB
IIPUPO/IBI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO OOIIECTRa,

ujeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIYy)KeHHMIO M 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €ro CyAs0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS .

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUHCKOr0 HApO/Ia,;

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHHS,

CITOCOOHOCTh OIICHHUBATh CHUTYAIMI0 M IMPHHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHHUE JJUYHOT'O BKJIaJa B MOCTPOCHUE YCTOMUYHUBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEINISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATHS LEHHOCTEM CEMEHWHOM JKU3HU B COOTBETCTBUHM C
TpaauusIMHu Hapo10B Poccun;

4) 3¢TETHYECKOT0 BOCIIHTAHMS

ACTETHUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs ACTETHKY ObITA, HAY4YHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHUH,



IIOHUMAHUE YMOLMOHAIIBHOI'O BO3JECUCTBUS )KUBOU IIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKCHHIO B Pa3HBIX BHJIAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMIHOCTH,

5) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUS KYJIbTYPbI 310POBbs H
IMOLMOHAJIBHOI0 0JIATOIOTYYHS

NOHUMAHWE U peaiu3alus 30pOBOr0 M 0Oe3omacHoro obpaza KU3HU
(3mopoBoe  mMHMTaHWE, COONIOJICHHE T'UTMCHUYCCKUX TMPaBUI M HOPM,
cOQIaHCHPOBAHHBIM PEXKUM 3aHATHA H OTAbIXa, peryaspHas ¢u3nueckas
aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETCHTHOIO OTHOIICHHUS K
cOOCTBEHHOMY (DPM3HUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NMOHMMAaHWE IICHHOCTH TMPABWJI HWHIUBHIYAIBHOTO H  KOJJICKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYAIIUSX, YIPOKAIOIINX 3T0POBBIO U )KU3HU JIFOJICH;

OCO3HAHHUE TMOCJICACTBUN W HEMPHUATHS BPEAHBIX MpHUBBIYCK (YIOTpeOsIeHus
AJIKOTOJIs1, HAPKOTHUKOB, KypEHHSI);

6) TPy10BOI0 BOCIIUTAHMA:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYI0IH00HE;

TOTOBHOCTh K AaKTHBHOW JIEATEILHOCTH TEXHOJOTHYCCKONM M COIMAILHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJHAThH TAKYIO JIEATEIbHOCTD,

UHTEPEC K pazNuyHbiM cepaM MpoPecCUOHAIBHON ACSATEIHHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedr mnpodeccuu W peaaTu30BBIBATh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCITUTAHUSI

HKOJIOTHYECKH I[€JeCO00pa3HOE OTHOIIEHWE K MPUPOJIE KaK HCTOYHHKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINIEHUE YPOBHS JKOJIOTHYECKON KYyIbTYyphl: TPHUOOPETEHHE OIBITA
IUTAHUPOBAHUS TIOCTYIKOB M OLGHKH WX BO3MOXHBIX TMOCIEICTBUN IS
OKPY’KAIOIIEH CPEIBI;

OCO3HaHME TI00aTBHOTO XapakTepa JKOJIOTHYECKUX MpoOJeM W MyTed ux
pEIICHHS,

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHUH
3HaHWSI W YMEHHUS TPU PEIICHUH TNPoOJeM, CBA3aHHBIX C PaAIMOHAIBHBIM
MPHUPOJIOTIONB30BAaHUEM  (COOJIIOJICHUE  TIPpaBHJ  TIOBEICHUS B MPHPOJIE,
HaIlpaBJICHHBIX HA COXpPAaHEHHE PAaBHOBECHS B DJKOCHCTEMax, OXpaHYy BHJIOB,
IKOCHCTEM, Orochepsl);



AKTUBHOE HENPUATHE JEUCTBUK, IPUHOCALIMX BpPEHN  OKPYKaAKOLIEH
IPUPOTHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOIATONPHUITHBIE IKOIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHIMACMBIX ACHCTBUN U TTPEAOTBpAIIaTh UX;

HAJIMYME Pa3BUTOTO 3KOJOTHUYECKOTO MBIILICHHS, YKOJIOTHIECKOW KYIbTYPHI,
OTIbITA AeSITeIbHOCTH IKOJIOTHICCKOMN HaIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAThCSI MMM B TTO3HABATEJIbHONH, KOMMYHHKATUBHON M COIMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHUECKON JEATEIbHOCTH dKOJOTUYECKON
HaNpPaBIEHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMUPOBAHHOCTh MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOINECTBCHHOW NMPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MUPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIBCKOH KYJIbTYpbl KaK CpEJICTBa
B3aMMOJICHCTBHSI MEXK]TY JIFOJBMU U TIO3HAHUS MHUPa,

NOHMMaHWe crenuuKku OWOJIOTMM KaK HayKH, OCO3HaHUs ¢€ pOoJu B
(GOpPMUPOBAHUHN PAMOHAIHHOTO HAYYHOTO MBIIIICHHS, CO3/aHUU IEJIOCTHOTO
NPEJCTABICHUS 00 OKPYXarolleM MHUpe KaK O €IUHCTBE MPHUPOJbI, YeJOBEeKa U
oOmiecTBa, B MO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU Mpodsiem
COXpaHEeHHs PUPOJAHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU AJII COBPEMEHHOW IMBUIIM3AIIMU:
oOecrieyeHus: HOBOT'O YpPOBHS DPa3BUTHSA MEIUIIMHBI, CO3JaHHE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX  pemaTh PEeCypcHble  MIPOOJEMBI  Pa3BUTHUS
YeJIOBEYECTBA, MTOMCKA MyTEH BBIXOJIA U3 TI00ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieyeHus  mepexojla K  YCTOWYMBOMY  Pa3BUTHUIO,  PAIlMOHATBHOMY
MCTIOJIb30BAHUIO TMPUPOJTHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIONYyYCHUM OWOJOTUYECKUX 3HAHUM B IEIAX
MOBBIIICHUS OOIIeH KyJbTYphl, €CTECTBEHHO-HAy4YHOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHATBLHON TpaMOTHOCTU OOydYarommxcs, GopMHUpyeMoit
MIPY U3Y4YECHUU OMOJIOTHH;

MOHUMAaHUE CYITHOCTA METOJIOB TO3HAHUS, MCIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS MJIs aHaln3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIETO MHUpPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIFOUCHHWS Ha OCHOBE HAy4YHBIX (AaKTOB U
MMEIOIINXCS JJAHHBIX C IEJIbI0 TIOJYYCHHSI TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIB30BaTh OWOJOTHYECKHE 3HAHWS IS
pemIeHws Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUAX;

OCO3HAHHE IIEHHOCTH HAYYHOUW JESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICOBATEIBCKYIO JCATEIHPHOCTh HHINBHUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEephIBHOMY  OOpa30BaHHMIO U
caM000pa30oBaHUIO0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW TO OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yibTaThl OCBOSHUsI y4eOHOro mpenMera «buomorus»
BKJIFOYAIOT. 3HA4YUMbIe i1  (OPMUPOBAHUSI MHUPOBO33PEHUS OOYUaAIOIIUXCS
MEKTMCIUIUTMHAPHBIE (MEXIpeaMeTHbIC) OOIICHAYYHbBIC MOHATHS, OTPAKAOIIUC
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U cHelnuuKky METOJ0B IO3HAHUS,
UCITIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEINECTBO, SHEPIHs, SIBICHHE, MPOIECC,
cuUcTeMa, Hay4yHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICJIOBaHNEe,  HAONIIOJICHUE,  HW3MEpPEHHME,  OKCICPUMEHT H  JIPYruXx),
YHHUBEpCAlIbHbIC yueOHbIe JCHCTBUS (IMO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIE,
PEryJISATHBHBIE), o0ecIieynBaroIIne dbopmupoBaHue (b yHKIIMOHAIBHOM
IPAMOTHOCTH W  COIMAJIBHONW KOMIIETEHIIMM OOYy4YarolIuxcsi, CIIOCOOHOCTH
oOydJaromuxcs HCITOJIL30BaTh OCBOCHHBIC MEXKIUCIUTUIMHAPHBIE,
MUPOBO33PCHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHBIC Y4YeOHBIC JICUCTBUS B
IT03HABATEIILHOW U COLIMAIIBHOM MPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IMPOTPAMMBI CPEIHETO OOIIero
00pa3zoBaHUs TOKHBI OTPAXKATh:

OsJajgenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH MO3HABATEJbHbIMH
JAeHCTBUAMMU:

1) 6a30BbIe JJOTHYECKHE TEHCTBUSI:

CaMOCTOSITeILHO  (OPMYJIMPOBATh W aKTyaJIU3UPOBaTh  IMpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE,

UCMOJIb30BAaTh IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIILICHUS
(ananm3a, cCMHTE3a, CpaBHEHUS, KIIaCCH(PUKAIIMK, 0000IICHHUS), paCKPhIBaTh CMBICIT
OMOJIOTUYCCKUX MOHATHH (BBIACIATh UX XapaKTCPHBIC MPHU3HAKH, YCTaHABJIMBATh
CBSI3H C IPYTUMH MTOHATHUSIMH);

ONPENENIATh LENW JCATEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTH PE3YJIBTATHI AECATEIBHOCTH C TOCTABICHHBIMU LIEJISIMH;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TIOHATHUS I OOBsICHCHHs ()aKTOB M SBJICHUM
YKUBOUW MPUPOJBI;

CTPOUTh JIOTMYECKHE PACCYKIACHUS (MHIYKTUBHBIC, JICAYKTHUBHBIC, IIO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUMS B pPacCMaTPHUBAEMbIX
SIBJICHUSX, (DOPMYITUPOBATH BBIBOJIBI 1 3aKIIOUCHHUS,

MPUMECHSITh CXEMHO-MOJC/ILHBIC cpencTaa JUISt MIPEICTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TAaKKe  TMPOTHBOPEYUH  Pa3HOTO  POJAA,  BBIIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] TMPOOJIEMBI C YYETOM aHAIM3a UMEIOIIUXCS
MaTepHaNTbHBIX M HEMATEPHAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIEACTBUHN JACATEIHHOCTH;

KOOPJIMHUPOBaTh W  BBINIOJNHATH pabOTy B  YCJIOBHSX  PEaIbHOTO,
BHUPTYaJILHOTO 1 KOMOMHUPOBAaHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-HUCCIICT0OBATEIIBCKOW M TPOCKTHOM IESITEIIBHOCTH,
HAaBBIKAMH  pa3pelicHus  MpoOJieM, CIHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTUYCCKUX 3aJ1a4, IPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIUYHbIC BHUIBI JICITCIBHOCTH II0 ITOJYYEHHUIO HOBOTO
3HAaHMSI, €T0 HWHTEPHpETaluH, NPeoOpa30OBaHHWI0 W IPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPH CO3JIAaHUH YYCOHBIX M COIUATBHBIX TPOCKTOB,;

dbopMupOBaTh HAYYHBIN THI MBIIUICHHS, BIaAeTh HAYYHON TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TOHITUSIMU U METOJIaMH;

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3a7a4d B 00pa3oBaTEIbHOU
NEeSITeTbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh NIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI IJsl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPUHU PEIICHNUS;

aHAIM3UPOBATH TIONYYCHHBIE B XOJ€ PEIICHHs 3aJladyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANIPABICHHBIA TMMOUCK TMEpPeHOca CPEJCTB U CIOCOOOB
JEHCTBUS B TPOPECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTH 3HAHUS B IMO3HABATEIBHYI0 W MPAKTUYECKYIO 00JIacTh
KU3HENICATCITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIE WJIEH, TpEJjiaraTb OPUTHHAIBHBIC TOIXObI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 3a/1a4UH, JOITyCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) padoTa ¢ uH(popMaNUed:

OPUCHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOpManuu (TeKkcTe y4eOHOTO
mocoOusi, HAYYHO-TIONMYJIAPHOW JUTEpaType, OMOJOTHYECKHX CIIOBApSAX U
CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3axX IaHHBIX, B VIHTepHETe), aHAIM3HPOBATH



UH(OPMAITUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHS, KPUTUUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTHBOPEUNBOCTH;

(GbopMyTHpOBATh 3aMPOCHl U MPUMEHSTh PA3TMYHBIE METOIBI MPHU TOUCKE H
otbope Ouonornyeckoil mHGoOpMaluu, HEOOXOAUMON JJIsl BHITIOJHEHUSI YYEOHBIX
3ajay,

NpHOOPETaTh OMBIT KCIOJIL30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOTO MCIIOJB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO  BHIOMpATh  ONTUMAIBHYIO  (GOpMY  MPEACTABICHHS
ouonornueckoit nHGopmarmu (CXembl, rpaduKH, AMarpaMMbl, TaOIHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAyYHBIH S3BIK B Ka4eCTBE CpeJACTBA TpH paboTe C
OWoJornYeckol HMH(POpPMAIMEH: TPUMEHATh XHMHYECKUE, (Qu3ndeckue U
MaTeMaTHYCCKUE 3HAKW M CUMBOJIBI, (OpMYJIbl, abOpeBHaTypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh W IpeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJHUYECKHE  CpEACTBA
HaTJISTHOCTH;

BJIaJCTh  HABBIKAMH  pPAClO3HaBaHWsS W 3alMTBl  WH(OpMAIIUH,
nH()OPMaIMOHHON 0€30TaCHOCTH JIMYHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHMKATUBHBIMHU AeCTBUSIMMN

1) o0meHme:

OCYUIIECTBIISITh KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHUU TIO CYIIECTBY OOCYKHaeMod TeMbl (YMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpEAsiaracMoi
3a/layd, YYUTHIBAaTh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMA JPYTUX YYACTHHKOB
JUaiora WA JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIICHUS, TOHMMATh 3HAYCHUE
COIIMANIbHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYallUH,
YMETh CMATYATh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/ICTh PA3JIMYHBIMU CIIOCOOaMM OOIIECHUS U B3aUMOJICHCTBHUSA, MOHUMATH
HaMEpEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIHHOE OTHOIIEHNE K COOECETHUKY
U B KOPpEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS,

pPa3BEPHYTO W JIOTUYHO H3JIAraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTb:

MOHMUMATh M HCIIOJIh30BATh MPEUMYIINECTBA KOMAHIHONW W WHANBUAYATHLHON
paboTHI TIpU pelIeHUH OMOJIOTHYECKON MpoOJieMbl, 000CHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHUS TPYITIOBBIX (HOPM B3aUMOICHCTBHS P PEIICHUN YIeOHOM 3a7a4H;

BEIOMpATh TEMAaTHKy M METOJBI COBMECTHBIX JIEUCTBHH C y4E€TOM OOIMHUX
WHTEPECOB U BO3MOXKHOCTEH KaXKOTO YeHA KOJUICKTHRA,



NPUHUMATh €M  COBMECTHOM  AEATENBHOCTH, OPraHU30BBIBATH U
KOOPJAUHUPOBATh JEUCTBUS IO €€ NOCTUKEHUIO: COCTABIIATH IUIAH JEHUCTBUH,
pacnpenensaTh poiM ¢ YYETOM MHEHHMHM YYaCTHHUKOB, OOCYXJaTh peE3ybTaThl
COBMECTHOM paboThI,

OIICHUBATh KA4YE€CTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHMKA KOMAaHIbI B
oO1IMii pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHUBAaTh WJAEHM C TO3WIMA HOBH3HBI,
OPUTHHAJIBLHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, TPOSIBISTh TBOPYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU AeiCTBUSIMH:

1) camoopraHu3amms:

UCIIOJIH30BaTh OWOJIOTHYECKUE 3HAHUS I BBISBICHUS TPoOJIeM U WX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIHSIX;

BBHIOMpaTh HAa OCHOBE OWOJOTMYECKUX 3HAHWHM I1I€JIeBbIe W CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBMSX U IMOCTYINKAX MO OTHOLICHUIO K >KMBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh [MO3HABATENIBHYIO NIEATEIbHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa3oBaTEIbHOMN
NESATEIbHOCTU U dKU3HEHHBIX CUTYAIUsX;

CaMOCTOATENIFHO COCTABJIATh IUIAH pPEIIeHUs TpodsieMbl ¢ y4€ToMm
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEMN U IPEANOUTEHHUIA,

JaBaTh OLICHKY HOBBIM CUTYyallUsM;

pacHIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JIeNaTh OCO3HAHHBIA BBIOODP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pEeIICHHUE,;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IMPOKOW DJPYAHWIIUU B
pa3HbIX O00JIaCTAX 3HAHWW, TOCTOSHHO TOBBINIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb!

JaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIQJICTh HABBIKAMHU  TO3HABAaTEIbHOW  pedIeKCMM KAk  OCO3HAHHS
COBEpIIAEMBIX JEHUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HUX PE3YyJIbTATOB H
OCHOBAHUM, MCIOJIb30BAaTh MPUEMBI pedIeKCUH [JIs OLICHKU CUTyalluu, BhIOOpa
BEPHOT'O PELICHUS;

YyMETh OLICHUBATh PHUCKH W CBOEBPEMEHHO IMPHUHUMATH PEUICHUA 110 HUX
CHIKECHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTMX IIPU aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsiTHE CeOs U APYTUX:

OpUHUMATh ce0sl, MIOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBl M AapryMEHTHl JAPYTMX I[pPH AHAIN3E PE3YIbTATOB
NEATENbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTaThl OocBOoeHHMS mporpammbl COO 1o Owojoruu Ha
0a30BOM ypOBHE BKIIOUAIOT crienupuueckue 1 yaeOHoro npeamera «buomorus»
HAyYHBIC 3HAHUS, YMCHHUS U CIOCOOBI JICHCTBUN 1O OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHWM, BUJBI JICATCILHOCTH IO MOJYYCHUIO HOBOT'O 3HAHUS U
NPUMEHEHHUIO 3HAHMHA B PA3JIMYHBIX y4EOHBIX CHUTyaIlUsAX, a TaKKe B PeaJbHBIX
KU3HCHHBIX CHUTYallMsX, CBSA3aHHBIX C OuoJyiorweil. B mporpamme mnpeaMeTHbIC
pe3yJIbTaThl IPEICTABICHBI 10 TOAaM O0YUYCHHS.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS ydeOHOrO mpeamera «buomorus» ¢ 10
KJlacce TOJDKHBI OTPAXKATh '

c(OpMUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CHCTEME HAYYHOTO
3HAaHUs ECTECTBCHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOW EeCTECTBEHHO-
HayYHOW KapTWUHBI MHpPa W HAyYHOTO MHPOBO33PCHHS, O BKJIAJE POCCHUCKUX U
3apyOC)KHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl PEIICHHS KU3HEHHBIX 3371,

YMEHHE PaCKpBIBaTh COJIEpPKaHUE OWOJOTHYECKUX TEPMHUHOB W TIOHSTHH:
KW3Hb, KJIETKa, OpraHu3M, Mera0oiaum3M (0OMEH BeHIeCTB W TIPEBpAICHHE
DHEPIHH), TOMeoCcTa3 (CaMOpETyJISIHNs), YPOBHEBAs OPraHU3allUs KUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACICICTBEHHOCTh, N3MEHYUBOCTD, POCT U
pa3BUTHE,;

YMCHHE W3JlaraTb OHOJIOTHYECKUE TeopuH (KJIETOYHAs, XPOMOCOMHa,
MyTallMOHHAsI, IICHTpaJbHAs JOTMa MOJICKYJsApHOH Owuosoruu), 3akoHsl (I
Mennens, T. Moprana, H. Y. BaBuiioBa) n ydenus (0 meHTpax MHOTO0OOpasus u
MIPOUCXOXKIICHUST KyJIbTypHBIX pacteHuii H. . BaBuiosa), onpeneisate TrpaHUIIBI
UX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

yYMEHHE BIIQJIETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJOTHU: HAOIIOICHUE U
OTMCAHWE YXUBBIX CHUCTEM, TIPOIECCOB W SBJICHUH, OpraHu3amus W IMPOBEICHHC
OMOJIOTHYECKOTO  DKCIEPUMEHTA,  BBUIBIDKCHHWE  THIIOTE3bl,  BBIIBICHUE
3aBUCUMOCTH MEXIy HWCCICAyEeMbIMA BEIWYMHAMHU, OOBSCHEHHWE TMOJYYCHHBIX



pE3yNbTaTOB, WCIOJB30BAHHBIX HAYYHBIX TMOHITHH, TEOpUHA W 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB,;

YMEHHE BBIJCIATH CYIIECTBCHHBIC MPU3HAKA BUPYCOB, KIIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOIIECCOB. OOMEHa BEIIECTB M IMPEBpAICHUS SHEPTUH B KJIETKe, (DOTOCHHTE3A,
TJIACTHYECKOTO0 W DJHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHUS, HWHIUBUIYAIBHOTO pa3BUTHS  OpraHu3Ma
(oHTOrCHE3);

YMCHHE TPUMEHSATH IMOJYYEHHBIC 3HAHMS ISl OOBSICHEHHS OMOJOTHYECKHUX
NIPOIIECCOB Y SIBJICHUH, JUISI IPUHATHS NMPAKTHYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C TEIbI0 OoOecredeHUsT OE30MacHOCTH CBOETO 370pPOBbS W 3J0POBBS
OKPY KaIOIIUX JTFOCH, COOJI0ICHNST HOPM TPaMOTHOTO TIOBEJICHHS B OKpYKaromei
NPUPOJHON Cpelie, NMOHMMaHUE HEOOXOIMMOCTH WCIOJIb30BaHUS JIOCTHIKCHUHN
COBpEMECHHOW  Owoyoruu W OWOTEXHOJOTMH  JJI1  palHdOHAIBHOTO
IPUPOJIOTIOJIH30BAHUS;

YMECHHE peliaTh dSJEeMEHTapHbIE TCHETUYCCKHME 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHWE, CICIUICHHOE HacleJOBaHUEe, COCTaBIISATH CXEMBI
MOHOTHOPUIHOTO CKpEUIMBAaHMS JIA NpEe/CKa3aHusl HAclleOBAaHUS MPU3HAKOB Y
OpraHU3MOB,;

YMEHHUE BBITIONHATE J1a0OpaTOpHBIE W TPaKTHUYECKHE pPadOThI, COOII0IATH
paBuja mpu pabote ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIICHUBATh M HWHTEPIPETUPOBATH HHPOPMAILIUIO
OMOJIOTUYECKOTO  COJIEp’KaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpelICcTBa MacCOBOW WH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepUaibl), ATHYECKHE acCleKThl COBPEMCHHBIX HCCIICIOBAaHUN B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037]aBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001ast OMONOTHYECKYI0 MHPOPMAIIUIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh TIOHSITUITHBIN ammapaT OMOJIOTHH.

[IpenmeTHBIE pe3ysbTaThl OCBOCHHUSI ydeOHoro mpeamera «buomorus» ¢ 11
KJlacce NOJKHBI OTPAKATH '

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJU OWOJIOTHH B CHCTEME HaYyYHOTO
3HAHHS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX W
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBHON
TPaMOTHOCTH Y€JIOBEKa IS PEIICHUS KU3HCHHBIX 33144,

YMEHHE PACKPBhIBaTh COJEPKaHHE OMOJOTHYECCKHMX TEPMHHOB W TIOHSTHMA:
BUJI, TIOMYJISALHUsS, TeHOMOH I, 3BOJIOIMS, JABIKYIINUE CHIbI ((DaKTOPBI) IBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTraHW3MOB, BHI000pa30BaHME, JKOJOTHYECKHE (aKTOPHI,



DKOCHCTEMA, MPOJIYUEHThI, KOHCYMEHTHI, PEAYLEHThl, LENU  MNUTaHUS,
AKOJIOTUYECKasl MUpaMua, OMoreoneHos, ouocdepa;

yMEHHE H3JIaraTh OWOJIOTHYECKHe Teopuu (PBOJIIONMOHHAS Teopus Y.
JlapBrHA, CHHTETHYECKash TEOpHUsS DBOJIOIMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apogpiieBoro cxoactea K. M. bapa, uyepenoBaHus TJIaBHBIX HANpPaBICHUN |
nyrteit spomormu A. H. CesepuioBa, yuenuss o Ouochepe B. U. Bepuauckoro),
OTPENENATh TPAHULIBI UX TPUMEHUMOCTHU K KUBBIM CUCTEMaM;

yMEHHUE BIAJETh METOJAaMU HAyYHOT'O MO3HAHUSI B OMOJOTUM: HAOIIOICHUE U
OTMHMCAHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBIICHHM, OpraHU3alus U MPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIABIDKCHHE  TUIIOTE3bl,  BBIABJICHUE
3aBUCUMOCTU MEXIY HCCIEIyEMbIMUA BEJIMYMHAMHU, OOBSICHEHHUE TMOJYyUYCHHBIX
PEe3yIbTAaTOB, UCIOJIL30BAHHBIX HAaYYHBIX TMOHSATHUM, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TOJTYUYCHHBIX PE3YIIbTATOB;

YMEHUE BBIJICTATh CYIIECTBEHHbIE TNPHU3HAKU CTPOCHUS OWOJIOTUYECKUX
OOBEKTOB: BHUJIOB, TOMYJAIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTHU TMPOIECCOB. HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHMUs], MPUCIIOCOOTICHHOCTH
OpraHU3MOB, JIEUCTBHUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI, TMEpeHoca
BEIIECTB M IOTOKAa JHEPrUM B 3KOCUCTEMAX, AHTPONOTECHHBIX H3MEHEHHI B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMUYECKHUX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJTyYEHHBbIE 3HAHMS JUIsI OOBACHEHHS] OMOJIOTUYECKUX
MPOLIECCOB W SIBJICHUH, JJIs1 MPUHATHS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
KU3HU C LEJIpl0 oOecreyeHus 0e30MacHOCTH CBOErO 370pPOBbS U 3J0POBBSA
OKPYXKAIOIIUX JI0feH, COOM0/IEHNs HOPM TPaMOTHOTO TIOBEICHHS B OKpYKaroei
NPUPOJHON Cpelle, MOHMMAaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAallMOHATIFHOTO TIPUPOIOIOIB30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKHUE 3a/1aud, COCTABISATh CXEMBbI
MEPEeHOCa BEIIECTB ¥ SHEPTHUU B DKOCHCTEMaXx (IIEMH MTUTAHHUS);

YMEHHE BBIMIOJNHITH JTA0OPATOPHBIE U TPAKTUYECKHUE PadOTHI, COOMIOAATH
mpaBwmiIa mpy paboTe ¢ yueOHbIM U Ta00OPATOPHEIM 000PYIOBaHUEM,

YMEHHE KPUTHYECKH OIICHMBATh M HWHTEPIPETHPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEp’KaHWs, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpecTBa MacCOBOW MH(MOpMANNU, HAYIHO-TIOMYJISIPHBIC
MaTepHaibl),  paccMarpuBaTh  TJ0OATbHBIE  JKOJOTHUYSCKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111as1 OMOJIOTHYECKYI0 MH(DOPMAIIUI0 U3 HECKOIbLKHUX HMCTOYHHUKOB, TPAMOTHO
MCIIO0Ib30BaTh MOHSATUIHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIEeKTPOHHbIE
HaunmeHnoBaHue pa3aejioB H TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (ncpp )
NMPOrpamMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOTIOTHA KaK Hayxa 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIms 1 bubmmorexa [OK
p 8 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHUYECKHM COCTAaB U CTPOCHUE KIIETKH 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHEACATEIRHOCTE KICTKH 0 https://m.edsoo.ru/7f41c292
Pa3zmHoOXeHME U UHANBUYAIbHOE PAa3BUTHE bubnuorexa [JOK
5 5 1
OpTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTS M U3MEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuusi oprann3mMoB. OCHOBBI 3 bubnunorexa [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 Pesepaiioe Bpens L https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4



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

11 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM (mndposbie)
Ne n/m Kontpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 1
BOFOIHOHHAS GHOTOTH | https://m.edso0.ru/7f41cc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Oprau3MEI i OKpyXaiouas cpena ° 1 https://m.edsoo.ru/7f41cc74
bu6mmorekxa [JOK
4 Coo01ecTBa ¥ 9KOJIOTHIECKUE CUCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmorekxa [IOK
> Pesepiioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uupposwie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/m Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [{IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Mertoas! MO3HAHWS )KUBOU IPUPOIBIL.
[IpakTuueckast pabora Ne 1
2 «/cnonb30BaHne pa3sTUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/I0OB IIPU U3YUYEHUU
OHOJOTHYECKHX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [JOK
U X U3y4YCHHUE https://m.edso0.ru/863e6564
XuMHUYECKUH cocTaB KiIeTkH. Bona u bubmuoreka [JOK
4 1
MUHEpPaJIbHbIEC COJTH https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB 1 cTpoeHHE OEIKOB 1 httos://m.edsoo.ru/863e6b72
®epMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMEpe aMHIIa3hl
WK KaTajasbl)»
bu6mmoreka [IOK
7 I 1
YriteBozL. JIrrm et https://m.edso0.ru/863e6870



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

bubmuoreka [JOK

8 Hywrentoseie knciotel. AT® https://m.edsoo.ru/863e6d5¢c
9 Wcropus u Metoasl u3ydyeHus bubmmorexa [JOK
KkieTku. Knerounas reopus https://m.eds00.ru/863e6e88
10 Knerka kak 1nienoctHas KuBast
cucrema
Crtpoenue 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3y4eHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOTIpErapaTax U ux
OTTHCAaHUE»
bu6mmorexa [OK
12 OOMEH BEmECTB nik METa00 H3M https://m.edsoo.ru/863e766¢
bu6mmorexa [JOK
13 Potocmres. Xemocunres https://m.eds00.ru/863e7¢c98
. bu6mmoreka [IOK
14 Dnepretiieckuii 0Omen https://m.edso00.ru/863e7aae
’Ku3HeHHbIN KUK KIeTKU. [leneHue
KJIeTku. Muto3. JlaboparopHas Bu6miorexa LIOK
15 pabora Ne 3 «HabmroneHue MuTo3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIllKa JyKa Ha
TOTOBBIX MUKpOTIpErnapaTax»
16 buocunres O6enka. Peakmus bubmuoreka [JOK
MaTpUYHOI'O0 CUHTE3A https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancasuus — Ouocwnres benka https://m.eds00.ru/863e796e
18 Hexknerounslie opMbl )KU3HU — bubnuorexa [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
https://m.edsoo.ru/863e796e

BHUPYCBI

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

bubmuoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. OTII010TBOPEHUE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuoteka [JOK
«/3y4eHne CTpOeHHUs MOJOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»
29 NunuBunyansHOE pa3BuUTHE bubnnorexa [JOK
OpraHU3MOB https://m.edso0.ru/863e8436
93 ['eneTnka — Hayka o bubnuorexa [JOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HaclleOBaHUs
24 Npu3HaKoB. MOHOTHOpHUIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpellUBaHue
UrHOpUAHOE CKpelllBaHue. 3aKOH
25 fe3aBHIZHi[/[oro HEEHTHOB&HHH Eubmiorexa HOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleJOBaHHE
npusHakoB. JlabopaTopHas padota
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnuoreka [IOK
MOHOTHOPUHOTO U JUTHOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIUBaHUS Y IPO30(HIIbI HA
TOTOBBIX MUKpOIIpEnapaTax»
27 I'enetuka mona. HacnemoBanme bu6mmoreka [IOK



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

MPHU3HAKOB, CLCIIJICHHBIX C IIOJIOM

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

N3menuuBocth. Henaciencreennas
M3MEHYUBOCTH. JIabopaTopHas

pabota Ne 6. 3yuenwue bubmmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psija 1
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYHUBOCTD.
JlabopaTtopnast pabota No 7. bubnuotexa [JOK
29 . 1 0.5
«AHanu3 MyTauui y 1po3oduisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOTIpEmapaTax»
bu6mmoreka [IOK
30 Penernica wesobeta 1 https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011€HNE TIO
31 teMme «HacnencTBeHHOCTh 1 1
W3MEHYUBOCTH OPTaHU3MOB»
bu6mmorexa [OK
32 Cenexius Kak Hayka i npotece L https://m.edso0.ru/863e9214
33 MeToabl ¥ JOCTHKEHHS CEIICKIIUU 1 bubmuoreka [JOK
pacTeHui U )KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubnunorexa [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KJIACC

KonuuecTBo yacoB DJIeKTPOHHbBIE
Ne Mara uupposeie
n/m Tewa ypoka Bcero Kontpobnbie  Ipakririecikue u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOIMS U METOJIBI €€ U3yUeHUS 1 bubnmorexa LOK
https://m.edso0.ru/863ea20e
5 Hcropus pazBuTHs NpeaCTaBICHUN 1 bubnnorexa [JOK
00 3BOJIIOLIMH https://m.eds00.ru/863e9570
bu6mmorekxa [{IOK
3 Mitipoososmiows L https://m.edsoo0.ru/863e9cle
[Tomymsius Kak JIeMeHTapHas
€MHUIIAa BUJIa ¥ SBOJIIOIUU.
4 HI;6opETopHI;;{ pabora Jﬁg 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBYoKyIIre CHITbl (9J€eMeHTapHbIE 1 bu6mmoreka [JOK
(bakTOpHI) BOIOLHN https://m.edso0.ru/863e9da4
. bu6mmoreka [JOK
6 EcrecTBenHbIi 0TOOP B €10 GOPMBI 1 htts://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BOIIOLUK:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bu6nuoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapakTepa»
3 Hamnpasnenus n nytu 1 bubnuorexa [JOK

MakKpO3BOJIIOLIUN

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



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

HeobpaTumocTs 3BOTIONNN

Ucropus xu3Hu Ha 3emiie 1 METOIbI

10 "
e€ u3y4yeHus
11 ['unoTe3b! NPOUCXOKACHUS )KU3HU bubmmoreka [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie 1o 3paM U bubnuoteka [JOK
eproam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATaIbI SBOJIIOLUN
pPacTUTEIBHOTO U )KUBOTHOTO MHPA.
13 [IpakTuueckast pabora Ne 1 05 bubnnorexa [JOK
«/3y4eHne NCKOMTaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cuctema bubnnorexa [JOK
OPraHuYeCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBoonus YejaoBeka (aHTPOIOreHe3) bubmorexa HOK
https://m.edso0.ru/863eac2c
16 JBmxkyiiue cuibl (Gakropsr) bubmmoreka [JOK
aAHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUU IBOIIOLUU
YeloBeKa
18 YemoBevyecKkre packl U MMPUPOTHBIE bu6nuoreka [IOK
aJanTalyiy yeloBeKa https://m.edsoo.ru/863eaea?2
PesepBHeiit ypok. OG001IeHHE 10
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMiie»
20 DKoJorus Kak Hayka
21 Cpenpl 0OUTaHUS U SKOJOTHYECKHE 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

(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabora Ne 3.
«Mopdonornuecknue 0COOCHHOCTH

22 pacTeHuil u3 pa3HbIX MECT 0.5 Brbmaorexa LIOK
https://m.edso0.ru/863eb10e
obOuranus». JlaboparopHas paboTta
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJeyca»
bu6mmoreka [IOK
23 buotieckie paxrops! https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XAPAKTEPUCTUKHI
nonyisiiuu. [Ipaktuyeckas pabora
24 Ne 2 «IToacyéT IIOTHOCTH 0.5
TOMYJISIIIUE pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoOB — bubnnorexa [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTHYECKHUE CHUCTEMBI bubnuoteka [JOK
(sx0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKa3aTeNId IKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBL. Eubmiorexa HOK
_ https://m.edsoo.ru/863eb5fa
CaoiicTBa skocucteM. Cykueccus
28 [TpupoaHBIE YKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCHUCTEMBI
30 buocdepa — rinobanpHas bubnmnoreka [JOK
9KOCUCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

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



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

32 UYenoseuecTBo B Orochepe 3emin 1
33 CocytiecTBoBaHUE TIPUPOIBI U 1 bubnmnoreka [[OK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHblii ypok. O0001LIEHUE TEMBI
34 «Coo01mIecTBa 1 IKOJIOTUIECKUE 1
CUCTCMBbI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JI1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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