MUHHUCTEPCTBO ITPOCBEIEHUA POCCUVICKOMN ®ENEPAIIIN
KomuTtet no oopaszopannio Cankr-IlerepOypra
OTtaea oopazoBanus KpacHoceabckoro paiiona Cankr-Ilerepoypra

I'bOY COLI Ne247 Cankr-IlerepOypra

PACCMOTPEHO COI'TTACOBAHO YTBEPXIEHO

[Ienarornueckuii coBeT [Ipeacenarens MO Hupextop ['BOY COLL No247
T'BOY COIII Ne247 Cemrox H.H. Ky3pmun B.A.

[Iporoxon Nel ot 29. 08.2023 r. ITporoxon Nel ot 29.08.2023 r. [Ipuka3 Nel60-o1 ot 29.08.2023r.

MoanucaHo undpoBoit NoaNMCbIo: KysbMuH
BA

Ky3 b M I/I H BA DN: cn=Kysbmun BA, c=RU - POCCUNCKASA
OEAEPALIVA, 0=TBOY COLL 247 CaHKT-
MNeTtepbypra, email=school247@mail.ru
[ara: 2023.11.03 15:23:10 +03'00'

PABOYAS ITPOI'PAMMA

(ID 2761212)

yueOHoro npeamera «buosorusi. bazoBblii ypoBeHb»

s obyuatomuxcs 10 — 11 kinaccoB

Cankr-IlerepOypr 2023



MNOACHUTEJBbHAA 3AIIMCKA

IIpu paszpaborke mporpaMMmbl MO OMOJOTMHM TEOPETHUYECKYI0 OCHOBY MJISi ONpPEICTICHHS
HOJAX0J0B K (OpPMUPOBAHUIO cojaepkaHUs YydyeOHoro mnpeamera «buosnorus» cocraBuiIu:
koHrentyaiapHbie TosiokeHust GI'OC COO o B3auMOO0OYCIIOBICHHOCTH IICJICH, COMEpIKaHMS,
pe3ynbpTaToB OOy4eHHs W TpeOOBaHUW K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, TMOJOXKEHUS 00
O0IMMX LEeSIX M MPHHLIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro
obmero oopazoanusi B Poccuiickoit deneparuu, a Takke NMOJ0KEHU O crienuduke OUOIOTHH,
e€ 3HAYeHUU B TO3HAHUM >KMBOW MPUPOABI M 00ECIEUEHHH CYLIECTBOBAHMS YEJIOBEUECKOTO
obmiectBa. CormacHO Ha3BaHHBIM TMOJOXKEHHSIM, OMPEETIeHbl OCHOBHbBIE (DYHKIIMH MPOTPAMMBI
1o OMOJIOTUY | €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu naét mpeacTaBieHue O LesiX, 00 o01el cTpareruu o0yyeHus,
BOCHUTAHUS M Pa3BUTUS OOydYaroIMXCsl cpeacTBaMu ydeOHoro mnpenmera «buomorus»,
ompesensieT o0sS3aTeNIbHOE MPEIMETHOE COAepXKaHHe, €ro CTPYKTYpYy, pachpeaeleHue Io
pasaciiaM U TEMaM, PCKOMCHAYCMYIO MNOCICAOBATCIBHOCTL U3YUCHUSA y‘ICGHOFO Marcpuaia €
y4€TOM MEXIPEJIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTeIbHOTO MpoIecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs.

B nmporpamme 1o OHONOTMU TakkKe YYHUTHIBAIOTCS TpeOOBaHUS K IJIAHHUPYEMbBIM
JUYHOCTHBIM, METAIpEeJMETHBIM M IPEIMETHBIM pe3ylbTaraM oOydeHHs B (OPMHUPOBAHUH
OCHOBHBIX BUJIOB y4€OHO-TI03HABATEIHHON JCATEIbHOCTH/YICOHBIX NEHCTBUN O0YyJArOIINUXCS 10
OCBOCHHIO COZIep)KaHUs OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme no 6uonorun (10-11 xmaccel, 6a30BbIi YPOBEHb) peasii30BaH MPUHIIUIL
MIPEEMCTBEHHOCTH B U3y4yeHMM Ouojoruu, Onarojgaps dYeMmy B HeH IpocMaTpUBaeTcCs
HaIllpaBJICHHOCTb Ha pPa3BUTUC 3HaHI/II71, CBSI3aAHHBIX C q)OpMPIpOBaHI/IeM CCTCCTBCHHO-HAY4YHOI'O
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OPHEHTALUNA  JIMYHOCTH, DKOJIOTMYECKOTO  MBIILJICHMUS,
NPEICTaBICHUA O 3I0pOBOM oOpa3ze >KM3HHM U OEpeXHbIM OTHOIIEHHEM K OKpYXKaroulei
npuponHoii cpene. Ilosromy Hapsy ¢ u3ydyeHHeM OOLIEOMOJIOTMYECKUX TEOpUH, a TaKke
3HAHUHU O CTPOCHHHU KUBBIX CUCTEM PA3HOI0O paHra U CymHOCTH OCHOBHBIX NPOTCKAIOMIUX B HUX
MPOIIECCOB B MpOrpaMMe MO OHOJIOTHW YIEJIEHO BHHUMAaHHE HCIONB30BAHUIO ITOyYEeHHBIX
3HAHUN B TMOBCEIHEBHOW >KU3HM JUIS PEIICHUS MPUKIAJAHBIX 3a]1a4, B TOM YUCIe: MPOoUIaKTUKU
HACJICJICTBEHHBIX ~ 3a00JIeBaHWI  4YENOBEKa, MEIUKO-TeHETUYECKOTO  KOHCYIBTHPOBAHUS,
00OCHOBaHHS HKOJIOTUYECKH I1EIeCO00Pa3HOTO MOBEACHHUS B OKpPY’KaloOIIeW MPHUPOAHOH cpere,
aHajgn3a BIMSIHUS XO3SHCTBEHHOU ACATCIBHOCTU 4YCJIOBCKa Ha COCTOAHUC MPHPOAHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCWIIEHWE BHUMAHMs K MPHUKIATHON HANpaBIE€HHOCTH Y4eOHOTO
npeameTta «bHonOrHs» MPOAMKTOBAHO HEOOXOMUMOCTHIO OOECIeUeHHUsl yCIOBUUM MAJsl pellieHus
OITHOHM M3 aKTyaJbHBIX 33/1a4 IIKOJIHHOTO OMOIOTMYECKOT0 00pa30BaHMUsI, KOTOpas Mperoiaraet
(dopmupoBaHuEe y OOYYaIOUIMXCS CIIOCOOHOCTH AJaNTHPOBATHCS K W3MEHEHHSM TUHAMHYIHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHMs 3aHMMaeT BakHoe MecTo. OHa
obecrieunBaeT (OPMHPOBAHUE Y OOYYAIOUIMXCS TMPEACTABICHUH O HAy4YHOH KapTHHE MHpa,
pacimupsieT ¥ 0000IIaeT 3HaHUS O JKUBOH MpUpOJiE, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil ¥ HBOJIOLMU, CO3MAET YCIOBUSA MAJIsA: TO3HAHHS 3aKOHOB >KMBOM TNPHUPOJBI,
(dhopMupoBanus (QyHKIHOHAIBHON TPaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO U Oe30macHoOro obpasa
KHU3HH, SKOJOTHYCCKOT'O MBIIIIJICHUA, ICHHOCTHOI'O OTHOLICHHUA K JKUBOU MpUpoaAc U YCIOBCKY.

Bonbmoe 3Hauenne OHONOTHS HMEET TaKKe A peIIC€HHA BOCIIMTATCIbHBIX M
Pa3BHUBAIOIIMX 3aJa4 CpelHero oduiero oopa3oBaHus, conuanu3anuu odyyaronmxcs. U3yuenue
Ouonoruu obecrneynBaeT ycIoBus s (POPMUPOBAHUS UHTEIJICKTYaIbHBIX, KOMMYHUKAIITMOHHBIX
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U HWHQOPMAIMOHHBIX HABBIKOB, 3CTETHYECCKOH KYJIBTYPBI, CIIOCOOCTBYEeT HWHTETPAIHH
OMOJIOTHYECKNX 3HAHUN C TPEICTABICHUAMU U3 JAPYTUX y4eOHBIX IMPEIMETOB, B YaCTHOCTH,
¢usuku, xumMun U reorpadun. HazBaHHBIE MOTOXKEHUS O MpeIHA3HAYEHUH Y4eOHOTO TpeaMeTa
«buonorus) cocTaBUIM OCHOBY JJISl ONIPEAETICHHS TOJX0A0B K 0TOOPY U CTPYKTYPHUPOBAHHIO €T0
CoJIepKaHusl, MPEAICTABICHHOIO B IporpaMMe 1o OMOIOTHH.

OTt60p conepkanusi yueOHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
HO3ULUN KYJIBTYpPOCOOOPA3HOTO MOAX0JA, B COOTBETCTBUU C KOTOPHIM OOYYAOLIUECS JOJIKHBI
OCBOUTH 3HAHUS M YMEHHs, 3HAYMMBbIE JUI (POPMUPOBAHHS OOIIEH KYyIbTYpPBI, ONMpPEAEISIONHe
aJIcKBaTHOE TIOBEJCHHE 4YEJOBEKAa B OKPYXKAIOMIEW TPUPOAHOW cpene, BOCTpeOOBaHHBIE B
MOBCE/ITHEBHOI XKM3HU U MpPaKTHUECKoi aearenbHocTH. Ocoboe MecTo B 3TOW cHCTeMe 3HAHHA
3aHMMAIOT DJIEMEHTBl COAEpKAHMSI, KOTOpBbIE CIy>)KaT OCHOBOW i (OpMHUPOBaHUS
NPEACTAaBICHUHA O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa M IICHHOCTHBIX
OpPHEHTAIUSIX JIMYHOCTH, CIOCOOCTBYIONINX TYMaHN3AIIUN OHOIOTHYECKOTO 00pa3oBaHusl.

CrpykTypupoBaHUE coOAep)KaHHUA Y4YeOHOro Marepuana B MporpaMme IO OHOJOTUU
OCYILECTBJICHO C YYETOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUH 00 OTIIMYUTENBHBIX OCOOCHHOCTAX
JKUBOW MpHUPOIABI, O €€ YPOBHEBOM OpraHu3alMd W 3BOJIOUMU. B COOTBETCTBUM C 3THUM B
CTpyKType yueOHoro mpeamera «buonorus» BbleIeHbI CIEIYIOIIME COAEPIKATEIbHbIC TUHHUU:
«buonorus kak Hayka. MeTonbl Hay4yHOTo MO3HAHUS», «KieTka kak OUoIOTHYecKas CHUCTeMay,
«Opranmsm kak Ouonoruyeckas cucremay, «CrucreMa U MHOTOOOpa3re OPraHUYECKOrO MHUPay,
«OBOIIOLUS KUBOU MIPUPOJIBD», « IKOCUCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Hens wuzyuenus ydebHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
0o0y4arouMMHCs 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHAIbHONW OpTraHU3allud KUBBIX CHCTEM
pa3HOro paHra U MpuoOpPETeHHE YMEHUN HCIIOIb30BaTh 3TH 3HAHUS JUIS TPAMOTHBIX JCHWCTBUN B
OTHOIIICEHUU OOBEKTOB YKUBOW MIPUPOJIBI U PEIICHUS PA3IUIHBIX KU3ZHEHHBIX TIPOOIEM.

Hoctmwxenne menu uzydeHus: ydueOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeAYOIUX 3a/1a4:

OCBOCHHME OOYyYarOIIMMHCS CHCTEMBl 3HAHUW O OWONOTUYECKUX TEOpUAX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBHJaX, CIYKallUX OCHOBOW A (HOpMHUpPOBaHHUS
NPEACTAaBICHUH O €CTEeCTBEHHO-HAYYHOH KapTWHE MHpPa, O METOAAaX HAy4YHOTO IO3HAHWS,
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX JKHUBBIX CHCTEM pa3HOr0 YpOBHS OpraHU3alluy,
BBIIAIOIINXCSA OTKPBITHSIX U COBPEMEHHBIX HCCIEAOBAHUSAX B OMOIOTHH;

(dbopMupoBaHre y OOYYAIOIIUXCS TMO3HABATENBHBIX, MHTEIEKTyallbHBIX U TBOPUYECKHX
CrocoOHOCTEH B Tpoliecce aHaIu3a AAHHBIX O MyTSAX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IIISAOB,
ueH U MOJIXOJ0B K U3YUEHHIO KUBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3alllu;

CTaHOBIIEHHE Yy OOydYarommxcst oO0IIeld KylnbTypbl, (YHKIHOHAJIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OIECHUBATH SIBICHUS OKPYXKAIOMIETO MHpa KUBOW MPUPOIBI HA
OCHOBaHWY 3HAHWH U OMBITA, IOTYUYECHHBIX MPH U3yUYECHUU OUOJIOTHN;

dbopmupoBaHue y OOYyYarOIIMXCSd YMEHHUU WILTIOCTPUPOBATh 3HAYCHUE OHOJIOTHMYECKUX
3HAHUNA B TPAKTUYECKOW MACSITENbHOCTH 4YEJOBEKa, PA3BUTHUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTH U arpoOUOTEXHOIOTHiA;

BOCTIHUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH IIO3HAHHS YEIIOBEKOM >XHBOW MPHUPOJIBI,
HEOOXOAMMOCTH OEpeKHOTO OTHOIICHUS K Hel, COOIOACHHS ATHUECKUX HOPM IMPU MPOBEICHUU
OHMOJIOrMUECKHUX UCCIIEOBAHUMT;

OCO3HAHME I[EHHOCTU OMOJIOTMYECKHX 3HAHWUU /I TOBBIIICHHS YPOBHS JKOJIOTHYECKON
KyJBTYPHI, IUTsl QOPMHPOBAHKSI HAYYHOTO MUPOBO33PEHUS;

NPUMCHCHNE TPUOOPETEHHBIX 3HAHWW M YMEHHHA B TIOBCEIHEBHOW KHU3HU JUIS OIICHKH
MOCIIEAICTBUI CBOEH JEATENIbHOCTH 10 OTHOIICHHMIO K OKpYXKalled cpene, cOOCTBEHHOMY
30pOBbI0, 00OCHOBaHME U COONIOZICHNE Mep MPOPUIAKTHKH 3a00IeBaHU.



B cucreme cpennero obuero oOpazoBanus «buonorusy, nzyyaemas Ha 6a30BOM ypoOBHE,
SBISIETCS  00s3aTeNbHBIM  YYEOHBIM TIPEJMETOM, BXOJASIIMM B COCTaB IMPEIMETHOH 00iacTu
«EcTecTBeHHO-Hay4HBIE IPEAMETHD.

Jliist m3ydeHus: Ouonoruu Ha 6a30BOM YPOBHE CpPEIHETO O0IIero oOpa3oBaHUS OTBOIUTCS
68 gacos: B 10 kiracce — 34 gaca (1 gac B Heenmo), B 11 kimacce — 34 vaca (1 gac B Hezeio).



COILEPKXAHUE OBYUYEHMUSA
10 KJIACC

Tema 1. buoJiorust Kak HayKka.

Buonorus kak Hayka. CBsi3b OHMONOTHH C OOIIECTBEHHBIMH, TEXHUYECKMMHU U JIPYTUMHU
€CTECTBEHHBIMH Haykamu, (uiocodueld, ITHKOH, ICTETUKOW W TpaBoM. Ponb Owonoruu B
(hbopMHUpOBaHUM COBPEMEHHOMN HAayYHOU KapTHHBI MuUpa. CHUcTeMa OMOJIOTHIECKUX HayK.

MeTtoabl mo3HAHUS KUBOW MPUPOALI (HaOMIOneHNE, YIKCIIEPUMEHT, OMHCaHe, U3MEPEHUE,
KJaccu(uKaIys, MoJAeTUPOBaHNE, CTaTHCTHYECKass 00padoTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. Hapsun, I. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuubl u cxeMbl: « MeTOAbI MO3HAHUS KUBOU MIPUPOJIBI.

JlaGopaTtopHble M npakTHYeCKHe PadOTHhI:

[Ipaktuyeckass padora Ne 1. «Mcmonb3oBaHWE pa3NUYHBIX METOJOB NPU H3YYCHUH
OMOJIOrMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble CHCTEMbI H X OPraHU3anusl.

Xusble cuctembl (OMOCHCTEMBI) Kak HpeAMET u3yudeHHus Ouonoruu. OTIMYHME >KHUBBIX
CUCTEM OT HEOPTraHUYECKON MPUPOABI.

CpoiicTBa OwmocucTeM M WX pa3HooOpaswe. YPOBHH OpraHU3alUu OHOCHUCTEM:
MOJIEKYJISIPHBIH, KJIETOYHbIM,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYISAUUOHHO-BHIOBOMH,
9KOCUCTEMHBIH (OMOreoeHOTHYeCKUi), OrochepHbIil.

JdeMoHncTpauum:

Tabmuupl u cxembl: «OCHOBHbBIE TPU3HAKH >KU3HU», «YPOBHU OpraHU3alUU >KUBOU
IPUPOABDY.

Ob6opynoBanue: monenb Monekynsl JJHK.

Tema 3. XuMu4yeckuii cCOCTaB U CTPOEHHE KJIETKH.

XWMHMYECKHHA  COCTaB  KIETKH. XHWMHYECKHE  DJJIEMEHTBL:  MaKpOJIEMEHTHI,
MUKpO3JIEMEHTBI. Bofa 1 MUHEpabHbIE BEIIECTBA.

@yHKIIMM BOABI M MHUHEpaJbHBIX BEIIECTB B KieTke. [lomnepikaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u crpoeHure 6enkoB. AMUHOKHCIIOTH — MOHOMEpHI OekoB. HezameHnnMble
U 3aMEHHMMbIE aMHUHOKHUCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbI OEIKOBOIA
MOJIEKYJbl (TIEpBUYHAs, BTOPUYHAs, TPETUYHAs M UYETBEPTUYHAs CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonorndeckue GyHKIUNA OSITKOB.

®epMmeHThl — Ouonorumueckue kKaraiauzaropbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTD,
cyoctpatHas  cneuuduuHocth. Kodepmentsl. Buramuubl.  Otinuus — (QepMeHTOB  OT
HEOPraHUYECKUX KaTaJln3aToOpOB.

VYrneBoasl: MOHOCaxapH bl (IMTI0OK03a, prb03a U J1e30KCHpr003a), AucaxapHsl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmaji, DJIHMKOTeH, LeiIono3a). buonoruueckue ¢GyHKIUH
YIJIEBOJOB.

Junuasl:  TpuMuepuasl, Gocomunuabl, crepouabl. [uapodunbHO-rUaAPOPOOHBIE
cBoiicTBa. buonornueckue ¢ynkumu nununoB. CpaBHEHHE YITIEBOJOB, OCIKOB M JIUIHJIOB Kak
MCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: [JHK u PHK. HykiieoTuabl — MOHOMEPHI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynkuuun PHK. Bugst PHK. AT®: crpoenue u
(byHKINH.



Huronorus — Hayka o kierke. Kierounas teopus — nmpuMep B3aUMOJEHCTBUS UAECH U
(hakTOB B HAyYHOM MMO3HAHUU. MeToAbl N3yUeHUs KIETKH.

Knetka kak 1enoctHas xuBasi cuctema. OO1ue npu3Haky KJIETOK: 3aMKHYTas Hapy>KHas
MemOpaHa, monekynbl JJHK kak reneTndeckuil anmapar, cuctemMa CUHTe3a Oernka.

Tumel KIETOK: JyKapHOTHUYECKass M MpokapuoThueckas. OCOOCHHOCTH CTPOEHUS
npokapruoTuueckoi kietku. Knerounas crenka 6axrepuil. CTpoeHHE SYKapUOTUYECKONW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOUHAs CTEHKA, IIMKOKAIHMKC, UX (YHKIIHH.
[Ina3matnueckass memOpana, e€ cBoiictBa M (yHkuuu. Lluromnmazma u €€ OpraHoUbIL.
OpnnomemOpanublie opraHouibl kiaetku: JIIC, annapar T'onpmku, muzocomsl. [lonyaBToHOMHBIE
OpraHOW/bl KIJIETKH: MHUTOXOHJPUH, IUIacTHABL. IIpoMcXOoXkaeHHMEe MUTOXOHIAPUM M IUIACTHI.
Bune mnactun. HememOpanHbie opraHou bl KIETKU: pUOOCOMBI, KIIETOYHBIN IIEHTP, IIEHTPUOIIH,
PECHUYKH, XT'yTHUKU. DYHKIIMU OPraHOMI0B KJIETKU. BKiltoueHus.

SAnpo — perynsropHblil neHTp KiaeTku. CTpoeHue sapa: siaepHas 000104Ka, KapHoIriasma,
XPOMATHUH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHoOpT BELIECTB B KIIETKE.

JdemoncTpanum:

Hoprpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. IlInelinen, P. Bupxos, /x. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacripenenieHne XUMUYECKMX 3JIEMEHTOB B HEXUBOM  IPHUPOAE»,
«Pacnipenenenne XuMU4YECKUX IIEMEHTOB B )KUBOM IPUPOAE».

Tabmumpr u cxembl: «l[lepuomuyeckas TabmUIA XUMHUYECKHUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brocunTe3 Oenka», «Ctpoenne Momekyinbl 0enkay, «CtpoeHue GpepMeHnTtay,
«HyxnennoBeie kuciaotel. [JHK», «Ctpoenne monekynsl AT®», «CTpoeHUe 3yKapuoOTHYECKOM
KIETKN», «CTpOE€HHE KUBOTHOM KIETKW», «CTpOEHHE pacTUTENBbHON KieTku», «CTpoeHue
IPOKApHUOTUYECKON KIETKN», «CTpOeHUE siipa KIETKN», « YIIIEBOABD», «JIMIuabD».

OGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHWE ISl TPOBEICHUS HAOIIONCHHM,
U3MEPEeHHI, IKCIIEPUMEHTOB, MHUKpPOIpenapaTbl pPacTUTENbHBIX, KUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.

JlaGopaTtopHble M npakTHYecKHe PadoThI:

JlabGopatopnast pabora Ne 1. «lM3ydyeHue KaTaJIMTUUECKOW aKTUBHOCTH (PepMEHTOB (Ha
pUMEepe aMHJIa3bl WK KaTanasbl)y.

JlaGoparopHast pabGora Ne 2. «M3yueHue CTpOeHHMs KIETOK pPAacT€HHH, *XMBOTHBIX U
OakTepuii MO MUKPOCKOIIOM HAa TOTOBBIX MUKpPOTpENaparax U uX OMUCAHUE».

Tema 4. ’)KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIM MeTabonu3M. AccuMwisanus (TUIACTUYECKUH OOMEH) W
TUCCUMMIIALIUS (SHEPreTHUECKU 0OMEH) — JIB€ CTOPOHBI €AMHOTO Ipoliecca Metabonu3ma. Poib
3aKOHOB COXPAHEHUS BEIIECTB U YHEPTUU B MIOHMMAHUU META00IN3Ma.

Tunber oOMeHa BemecTB: aBTOTPOQHBIM W TeTepoTpodHbIii. Pons dhepmeHTOB B 0OMEHE
BEILECTB U NPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunte3. CperoBas M TeMmHOBas (a3l QoTocuHTe3a. Peakumm ¢orocuHTe3a.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUESHUE (POTOCHHTE3A JIJIS )KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (OTOCUHTES U CIIOCOOBI MOBBIIIEHUS €r0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocHHTe3. XEeMOCHHTE3UpYIoIe OakTepuu. 3HAUCHWE XEMOCHHTE3a IS KU3HH Ha
3emute.

OHepreTnyeckuii oOMeH B  KIeTKe. PacuiermieHHWe  BeIIecTB, BBIICICHHE U
aKKyMYJIMpPOBaHHE PHEPrHH B KJIETKE. JTanbl S3HEpreTnyeckoro oomena. Inmukonus. bpoxkenue u



ero Buabl. KucnopomHoe oOKuCleHHE, WM KIETOYHOE JbpixaHue. OKuciIuTenbHoe
dbochopunupoBanne. IPHEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peaknun marpuunoro cuHTe3a. [enermdeckas wuHpopmamus u JHK. Peammzamms
reHeTudecko MHdopMalu B KiIeTKe. [eHeTHyeckuid Koa U ero cpoiicTBa. TpaHckpumuus —
marpuunblii cuHTe3 PHK. Tpancnsuus — 6uocunres Oenka. Dransl Tpancasiuu. Koguposanue
aMUHOKHCIIOT. Ponib pubocoM B 6uocuHTE3€E OerKa.

Hexnerounsie ¢opmbl xu3HU — BHpychl. HWctopust orkpeitusi BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOI'O IIMKIa BUpycoB. bakrepuodaru. boneznu
pacTeHuil, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycamMH. Bupyc nMmyHozaeduuuTa denoBexa

(BUY) — BozOymutrens CIIM/la. OOpaTHasi TpaHCKpUIILIMs, pEeBEpTaza M HHTErpasa.
[IpodummakTuka pacupocTpaHeHUs] BAPYCHBIX 3a00JI€BaHUM.
JdemoHcTpanum:

[oprpetsi: H. K. Konbuos, /. Y. Usanosckuii, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tumel  muTaHus», «Metabommsm»,  «MHUTOXOHIPUSY,
«JHepreTnueckuii oomen», «Xmopormiact», «Dotocunres», «Ctpoenne JJHK», «Crpoenue u
¢byHKkMoOHMpoBaHWe  TeHa», «CuHre3  Oenkay, «leHernueckuidi  kom», «Bupycs»,
«bakrepnoparn», «Ctpoenne u xku3HeHHbId 1K1 Bupyca CIIM/la, Oakrepuodaray,
«Penmukarust JITHK».

O6opynoBanue: monenu-ammukamun «Yasoenne JIHK u Tpanckpumnmuus», «buocunres
oenka», «CTpoeHHe KISTKW», MOJeNnb cTpykTypbl JTHK.

Tema 5. PasMHoOKeHHEe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii MK, WKW SKU3HEHHBIH IMKJI Kietku. MHTepdaza m mutos. I[lporeccsl,
nporekatone B uHTepdasze. Perumkanus — peakuus marpuuHoro cunrteza JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIM Ha0Op — KapHOTHUIl. J[MIUTOMAHBIA W TaIIOMJIHBIA XPOMOCOMHBIE
Habopbl. Xpomaruzasl. [luTonornueckre OCHOBBI Pa3MHOXKCHHSI M WHAMBHUIYAIBHOTO Pa3BUTHS
OpraHHU3MOB.

lenenve xnetku — murto3. Craaum mwurtosza. Ilporeccel, mpoucxoisdmive Ha pa3HBIX
CTausIX MUTO3a. bruonornueckuii CMbICI MUTO3A.

[IporpamMmmupyemasi TuOENb KIETKU — afloONTOo3.

@opMbl  pa3MHOXEHHSI OpraHM3MOB: Oecrmonoe U TojoBoe. Buasl OGecnonoro
Pa3MHOXKEHUS: JIeJIeHHE Ha/JBOE, MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPraHU3MOB, €r0 3HAUYCHHE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHS OT OECIIONIOTO.

Meiio3. Craguu meiiosa. Ilpomeccer, mpoucxonsmue Ha craausx menosa. [loBexpenume
xpoMmocoM B Mero3e. Kpoccunrosep. buosornyeckuii CMbIC M 3HaU€HHE MeH03a.

l'ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y >KUBOTHBIX. I100BBIE jKene3bl:
CEMEHHUKU M AWYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaro30uj,
AllleKNIeTka) — crnepmaroreHe3 M oBoreHe3. (OCOOEHHOCTHM CTPOEHHUS SANWLEKIETOK U
criepMaro3ou10B. OmiogorBopenue. [laprenorenes.

WnpuBuayanbHOe pa3BUTHE (OHTOrEeHE3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl SMOPHOHAIBHOTO PA3BUTHS Y IO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTpPYJISAIUA,
opranorenes. IlocramMOproHanbHOE pazBuTHe. THUIBI TOCTAMOPUOHAIBLHOTO PA3BUTHA: MPSMOE,
HernpsiMoe (JTMYMHOYHOE). BriusiHue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIS
BBI3BIBATh BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 LIBETKOBOIO PAaCTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHS.



JdemoncTpanum:

Tabmuupl 1 cxembl: «POpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/|BOMHOE OIIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHU», «BererarnBHOE pa3MHOKEHHE paCTeHUN», «/lenenne kieTkn 0akTepuii,
«CTpoeHue MonoBbIX KIETOK», «CTpoeHne XxpoMocombl»y, «Kierounslii nukiny», «Pemnmukanus
JHK», «Mwuro3», «Meiio3», «Ilpsmoe u HempsMoe pasButue», «lamerorenes vy
MJICKOTIMTAIONIUX U YeI0BEeKa», « OCHOBHBIE CTaJNH OHTOTEHE3a).

OO6opynoBaHue: MHUKPOCKOI, MHKpomnpenaparbl «CriepMaTro30Uabl MIIEKOMUTAIOLIET0»,
«Siueknerka Miekonurarouiero», «KapuokuHe3 B KIETKax KOpelIKa JIyKa», MarHUTHas
Moenb-annkanys «Jlenenue kiaetku», moaens JJHK, moaens Metada3Hoi XpOMOCOMEI.

JlabopaTopHble U NpakTH4YecKue padoThbl:

JlaGopatopHast pabora Ne 3. «HabGmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyka Ha
TOTOBBIX MUKpOIIpEnaparaxy.

JlaboparopHast pabora Ne 4. «UM3ydyeHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOITpenaparax.

Tema 6. HacsiencTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropust pa3BuTHs reHeTUkH. Pomb 1muTonoruun u
SMOPHOJIOTUN B CTAHOBIIEHUU T€HETHKH. BKi1ag poccHiickux U 3apyOeHBIX YUEHBIX B PA3BUTHE
TCHECTHKHM. MeTtomasl TCHETHUKH (TMOPUTONTOTUIECKUH, IIUTOICHETUUCCKHIA,
MOJICKYJISIpHO-TeHeTHUeCKUii). OCHOBHBIC TEHETUYECKHE MOHATHs. [eHeTHdyeckas CHUMBOJIHUKA,
UCITIOJIb3yeMasl B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAclIeOBaHUs  MPU3HAKOB, YycTaHOBIeHHble [.  MeHaenem.
MonorubpuHoe ckpeluBaHie. 3aKOH eIMHO00pa3usi THOPHUIOB NEepBOro mnokojeHus. [IpaBuio
JTOMUHUPOBAaHMS. 3aKOH paclIeryieHuss Tnpu3HakoB. [wumore3a wuctoThl ramer. [lomHoe u
HEIOJIHOE JOMUHHUPOBAHUE.

JurubpugHoe  cKkpeliMBaHHe. 3aKOH  HE3aBHCHMOIO  HACIEIOBaHUS  MPHU3HAKOB.
[{urorenernueckue OCHOBBI JUTMOPUAHOTO CKpPEIIMBAHMS. AHAIU3UPYIOIIEE CKpEIIUBaHUE.
Hcnonp3oBanre aHATU3UPYIOMIETO CKPEIMBAHUS TS ONIPEACIICHNUS TEHOTHITA OCOOH.

CueryieHHoe HacjenoBaHue mpu3HakoB. PabGora T. Moprana mno clremieHHOMY
HacJeI0BaHUIO reHOoB. HapylieHnue cuensieHust FeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpoMOCOMHast TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCcKue KapThl.

I'enetnka mona. XpoMOCOMHOE OmpeAeseHue mnoia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
[oMorameTHsle W TreTeporaMeTHble OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MOJIOM.

N3menunBOCTh. BUabl M3MEHYMBOCTH: HEHACIEACTBEHHAS U HACJIEICTBEHHAs. POk cpepl
B HEHACJICIICTBEHHOW W3MEHUYMBOCTH. XapaKTEPUCTHUKA MOAM(PUKAIMOHHON H3MEHYHUBOCTH.
Bapuauvonsslii psa u BapuanuoHHas kpuBas. Hopma peakunu npusHaka. KoiandecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKH U UX HOpMa peakiuu. CBoricTBa MOAU(PUKAITMOHHON H3MEHUUBOCTH.

HacnencTBeHnHasi, WM TeHOTHITUYECKAsl, U3MEHUYUBOCTh. KOMOMHATHBHAS U3MEHUUBOCTD.
Meiio3 u 1ONOBOKW mpoLEecC — OCHOBAa KOMOMHATUBHOM M3MEHUMBOCTH. MyTallMOHHas
U3MEHYMBOCTh. Kiaccudukamuss MyTanuii: TeHHble, XPOMOCOMHBbIE, TeHOMHbIe. YacTroTra u
OpUYUHBl MyTanuii. MyTtareHHble (HakTopbl. 3aKOH TOMOJIOTMUECKHX PSAOB B HACIIEICTBEHHOMN
m3meHunBocty H. . BaBuiosa.

Buesinepnas HacieICTBEHHOCTh U U3MEHYHBOCTD.

I'enetnka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOIBl T€HETHKH YEJIOBEKA:
TeHEaJIOTUYECKUH, OJIM3HEIIOBBIMH, IIUTOr€HETUIECKU, OMOXMMHUYCCKUI,
MOJIEKYJISIpHO-TeHeTUUeCKuid.  COBpEeMEHHOE  OMpe/AeNieHHEe TEeHOTHUIA:  IOJIHOT€HOMHOE
CEKBEHUPOBaHUE, TCHOTUIMPOBaHUE, B TOM yucie ¢ noMmompto [1[[P-ananuza. HacnenctBennsie

3a001eBaHuUs YeJIOBEKA: TeHHBIC 0O0JIE3HM, OOJIE3HH C HACIEACTBEHHOM MPEapacoI0oKEHHOCTHIO,
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XpoMocoMHbIe Oone3Hn. ComMaruyeckue M TeHepaTuBHble MyTalMu. CTBOJOBBIE KIIETKH.
[TpuHIIMTIBL 3M0POBOTO 00pa3a KU3HH, JUATHOCTUKU, MPOQPIIAKTHKH U JICYEHUS TeHETHYECKUX
Oomne3Hel. MeauKo-rTeHETHYECKOEe KOHCYJIBTHpOBAaHWE. 3HAUYE€HWE MEIUIIMHCKONW TEHETHKH B
MPEIOTBPAIICHUN U JICUCHUH TeHETUYECKUX 3a00IeBaHU YeTTOBEKa.

JdemoncTpanum:

[oprpersr: I. Mengens, T. Mopran, I. nge ®pus, C. C. UYerBepuxo, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabnuupl 1 cxembl: «MOHOTHOPUIHOE CKpEUIMBAaHUE M €r0 IIUTOreHEeTUYEeCKask OCHOBAY,
«3aKOH pacIIENJIEHUs] W €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TraMeTy,
«urnbpunHoe ckpemuBanue», «LluTonmornyeckue OCHOBBI AMTHOPHIHOTO CKpPEIIMBAHUS,
«Meio3y», «B3auMoaencTBre ajielIbHbIX TEHOBY, «l eHETHUECKHEe KapThl PACTEHHM, J)KUBOTHBIX U
yenoBeka», «leHeTuka mona», «3aKOHOMEPHOCTH HACleAOBaHHUS, CIEIJIEHHOTO C TIOJOMY,
«Kapuotumbl 4eimoBeKa U IKUBOTHBIX», «Buabl wusMeH4YHBOCTHY», «MoauduKarmoHHas
U3MEHUUBOCThY», «HacnenoBanue pesyc-akropa», «leHeruka rpynm KpoBm», «MyTannoHHAs
U3MEHYHBOCTDY.

O6opynoBanue: Mopaenu-anmiaukanuu «MoHoruOpuaHoe ckpemuBanue», «Hemomnnoe
JOMUHHMpOBaHUe», «JluruOpuaHoe ckpemuBanue», «llepekpécT XpoMocOoM», MHUKPOCKON U
MUKponpenapar «Jlpo3opuna» (Hopma, MyTanuu (GOpMBI KPBUILEB M OKPACKH Tela), repoapuit
«l'Opox MoceBHOW».

JlaGopaTopHble M NpaKTHYeCKHe PA0OTHI:

JlaGoparopHas pabota Ne 5. «M3yueHue pe3ynbTaroB MOHOTHOPHIHOTO U TUTHOPUIHOTO
CKpEIINBAaHUS Y AP030(MITBI Ha TOTOBBIX MUKPOIIpETIapaTaxy.

JlaGopatopHast pabora Ne 6. «/3yueHne MonupuKaMOHHON U3MEHYHMBOCTH, TOCTPOCHUE
BapHUALIMOHHOTO Psi/ia U BAPUALMOHHON KPUBOIL».

JlaboparopHast pabGora Ne 7. «AHanmu3 wMyTauuii y Apo30(uiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[IpakTnueckas padora Ne 2. «CocTaBieHHe U aHAJINU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuys Kak Hayka M IIpoLecc. 3apoKJIEeHUE CeNeKUuu U gomectukanus. Yuyenue H. U.
BaBunoBa 0 meHTpax NPOMCXOXKACHUS M MHOTroOOpasusi KyJIbTYpHBIX pacTteHuil. LleHTps
IPOUCXOXKACHUS JOMAIIHUX )KMBOTHBIX. COPT, IOpO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKUHU. MaccoBblil U MHAUBUAYATIbHBIA OTOOPHI B CENEKLIUU
pacTteHui U KUBOTHBIX. OLeHKa 3KcTepbepa. biu3kopoacTBeHHOE CKpeluBaHUe — HHOPUAMHI.
Yucras nmuaus. CKpemuyBaHue YUCThIX JIMHUH. ['ereposuc, nim rudpuaHas cuna. HepoactBenHoe

cKkpemuBaHue — ayrOpuauHr. OrtganéHHas rubpuamzanus u e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 W IOJIY4YEHHE MOJUIUIONAOB. JlOCTMKEHMs CEJICKUUU PACTCHUM, >XMBOTHBIX MU
MUKPOOPraHU3MOB.

buorexHonmoruss kak oTpaciab IPOU3BOACTBA. [e€HHas MHXKEHEpUsa. OTanbl CO3JaHUs
pexomOunantHoit JIHK u Tpancrennbix opranusmon. Kiierounas umxenepus. Kiierounsie
KyJIbTypbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHUE pacTeHHi. KiloHMpoBaHME BBICOKONIPOAYKTHBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. OKOJOTHYECKHE U 3THdeckue mpobiaembl. MO —
TeHETHYECKHA MOAM(PULIMPOBAHHbBIE OPTaHU3MBI.

JeMmoHcTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypum, I JI. Kapnedenko, M. ®@. MBaHoB.

Tabmuupl u cxembl: kapra «L[eHTpBl MPOMCXOXKICHHS W MHOrooOpasus KyJIbTYPHBIX
pactenmit», «Iloponbl 1oMamHUX KXUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomumionmusy, «OOBEKTHI



ouorexnonorun», «Kierounsle KyabTypsl M KIOHUpOBaHHE», «KOHCTpyHpoBaHHE U TEpEeHOC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MyJISDKM IJIOAOB M KOPHEMJIOAOB JTUKUX (OPM U KYJIBTYpHBIX COPTOB
pacrenuii, repOapuii «CenbCKOX0351iCTBEHHbBIE PACTEHUS.

JlaGopaTtopHble M npakTHYeCcKHe PadOTHI:

Oxckypeust « OCHOBHBIE METOABl U JOCTIKEHHUS CENEKIIMH PACTEHUW W KMBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, IUIEMEHHYIO (epMy, COPTOUCIHBITATENIbHBIA Y4acTOK, B TEIUIMYHOE
XO035HCTBO, 1a0OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoToLIMOHHAS OMOJIOTHA.

[Ipennoceliki BO3HMKHOBEHHUS JBOJIIOLIMOHHOW TEOPHM. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B Ononoruu. BiusiHue 3BONIOLIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHUU U IPYTUX HAyK.

CunerenbctBa 3Boitonuu. [laneoHTonmornyeckue: MOCIEAOBATENbHOCTh IOSBICHUS
BUJIOB B MMAJICOHTOJIOIMYECKOH JIeTONKCH, TepexonHble popMbl. bruoreorpaduyeckue: cxoacTBo u
pasnnuue ¢ayH U GJIop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M PA3IUUMsi SMOPHUOHOB PA3HBIX BUIOB IO3BOHOUYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbIE, AaHAJOTWYHbIE, PYIUMEHTapHbIE OpraHsbl,
araBU3Mbl. MONEKyIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHM3MOB HACJIEACTBEHHOCTH U
OCHOBHBIX METa0O0JIMYECKHX ITyTeH y BCceX OpraHu3MOB.

OpomonionHass Tteopust Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHHMS JAapBHHU3MA.
JIBumokyuie cuiabl  9BOMOLMKM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHMYEHHOCTH pECypcoB, HEOMpeaenéHHas H3MEHUYUBOCTh, Oophba 3a CyIIeCTBOBaHUE,
€CTEeCTBEHHBIH O0TOOD).

Cunterndeckas Teopust sBoorun (CTD) u e€ 0CHOBHBIE MOJTOKEHHUS.

MuxkposBomtonus. [Tomynsanus kak eMHUIA BUAA U SBOIIOLHH.

JBuxyue cuibl ((pakTopbl) 3BOMIOLMKA BUAOB B Ipupoie. MyTalMOHHBIA Ipouecc U
KOMOMHATHBHAs W3MEHUYUBOCTb. llomymsunoHHble BOJMHBI W JApeild reHoB. Mzomsamus wu
MUTpanus.

EcrectBennslii oTO0p — HampaBisitouuii ¢akrop sBonmonuu. DopMBl €CTECTBEHHOTO
orbopa.

[TprucnocobneHHOCTh OPraHU3MOB Kak pe3yisraT 3Bomounuu. [IpuMeps! npucrnocobneHui
y OpraHu3MoB. ApoMopdO3bl U HAHOAJANTALINH.

Bun u Bumoo6OpasoBanme. Kputepum Buma. OcHOBHBIE (DOpMBI BHI000pa30BaHUS:
reorpauyeckoe, IKOJI0rHuecKoe.

MakposBomons. DopMbl 3BOIOLMM: (pueTHdeckas, JUBEPreHTHAs, KOHBEPreHTHas,
napaenbHas. HeoOpatumocTs 3BOIOLNY.

[Ipoucxoxaenue oT HeCTelaIn3uPOBAaHHBIX MIPENIKOB. [Iporpeccupyromias
crenuajan3anus. AI[aHTI/IBHaﬂ paanaunﬂ.
JdemoncTpanum:

[Hoprpersr: K. JIunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenb, @. Mromep, A. H. Cesepiios.

Tabmuupl u cxembl: «Pa3BuTHe opraHuyeckoro wmupa Ha 3emiey», «3apoibliliu
IIO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Dopmbel OOpbOBl 3a CYyLIECTBOBAaHHEY,
«EctectBenHblii  0TOOp», «MHOroodbpasue CcoproB pacTeHui», «MHorooOpasue Mopos
YKUBOTHBIX», «ITonmymsimmy, «MyTanuoHHas M3MEHYUBOCTHY, «ApomMopdo3bI»,

10



«Monoananramuny», «OOmas nereHepamus», «JBmwkyime cuibl 3Bomonuny, «Kapra-cxema
mapuipyta nytemectsust Y. JlapBunay, «boprba 3a cymectBoBanue», «IIpucnoco6ieHHOCTb
opraHu3MoBy, «l eorpadudeckoe BHI000pa3oBaHME», « IKOJIOTHIECKOE BHI000pa30BAHHE.

OO6opynoBaHMe: KOJJIEKIHsSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOp IJI0I0B U
ceMsiH, kojuteKuus «[IpuMepbl 3alUTHBIX MPUCIIOCOOICHUN Y )KUBOTHBIX», MOJeNb « OCHOBHBIE
HaMpaBJICHUs 3BOJIOLUI», 00bEMHas MoJieNb « CTpOEHNE TOJIOBHOTO MO3Ia MO3BOHOYHBIX).

buoreorpapuueckas kapra Mupa, KouieKius «DopMbBl COXpaHHOCTH MCKOMAEMBbIX
KUBOTHBIX W PacTEeHUi», Monenb ammiukanus «llepekpéct xpomocom», BlakKHbIE IIpenaparhbl
«Pa3Butue Hacekomoro», «Pa3Burue nArymKu», MHKponpenapar «Jlpozodunay (HopMa,
MyTaIu# (pOpMBI KPBIIIHEB U OKPACKH TETA).

JlaGopaTopHble M NpPaKTHYeCKHEe PA0OTHI:

JlaGoparopHas pabora Ne 1. «CpaBHeHHE BUJOB 10 MOP(HOJIOTrHUECKOMY KPUTEPHION.

JlaGoparopHast pabora Ne 2. «Omucanue npPUCHOCOOICHHOCTH OpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KM3HU Ha 3em.Jie.

JloHayuyHble NIPEICTABICHUA O 3apOKICHUU >KM3HHU. HayuHble runoressl BOSHUKHOBEHHUS
KHU3HM Ha 3emuie: abMoreHe3 M MaHCIepMusi. XUMHUYecKas SBOJIOLUS. AOHOTCHHBIH CHHTE3
OpraHMYECKHX  BEIIECTB W3 HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE IOATBEP)KICHHE
XUMUYECKO# 3Bomonuu. HauanpHbie sTanbl Omomornyeckoi sBomronuu. ['umoreza PHK-mupa.
dopMupoBaHrEe MEMOpPAHHBIX CTPYKTYP M BO3HMKHOBEHHME NMPOTOKJIETKH. [lepBble KIETKH U UX
sBoIOLNA. POPMHUPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emie 1o dpaM U nepuonaM. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. I[laneosoiickas spa u e€ mepuoabl: KEeMOPUNUCKHH, OpPIOBUKCKHUH,
CUTyPUICKUH, J€BOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.

Me3o30lickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUN, METIOBOM.

Kaiino3zolickas 3pa u €€ nepuosl: NajacoreHOBbI, HEOT€HOBbBIM, aHTPOIIOTEHOBBIH.

XapakTepucTuka KJIMMaTa U TeOoJOrMuecKux mporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLUN
PacTUTENIBHOTO U JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHMH u >kMBOTHBIX. llosiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHMY€CcKOro MHpa Kak OTpakeHHe 3BONIIOLMU. OCHOBHBIE CUCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

OBoyonMsl  4YelnoBeKa. AHTpONOJOrus Kak Hayka. Pa3BuThe mnpencraBieHudl o
IIPOMCXOXAECHNUHU YeoBeKka. MeTonbl n3ydeHus antpornoresesa. CXoAcTsBa U pa3ianyus 4eaoBeKa
Y J)KMBOTHBIX. CHCTEMaTHUECKOE TI0JI0KEHHUE YEIOBEKA.

JBuwxyue cuibl  (¢pakTopsl) aHTpomoreHesa. HaciencTBeHHass W3MEHYMBOCTb U
€CTECTBEHHBIH 0TOOp. OOILIECTBEHHBIH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN Tpy[a, MbILIUICHHE,
peub.

OcHOBHbBIE CTAIUM U BETBU SBOJIIOLIMM YEJIOBEKA: ABCTPAJIONUTEKH, UeloBEeK yMebli,
Yenosek npsamoxomsammii, YenoBek HeaHuepranbCkuil, YenoBek pasymublii. Haxonkm
HCKOIIAEMbIX OCTaTKOB, BpeMs CyILECTBOBAaHUS, 00JacCTh PAacHPOCTPaHEHUs, 0OObEM TI'OJIOBHOIO
Mo3ra, 00pa3 KU3HHU, OPYAHUS.

YenoBeueckre pacbl. OCHOBHbIE OOJbIIME pachkl: €BponeouaHas (eBpasuiickas),
HErpo-aBCTpaJIoNiHAs (9KBAaTOpUAlbHAsI), MOHIOJIOM/HAs (a3MaTcKo-aMepHuKaHckas). YepTsl
IPUCIIOCOOTIEHHOCTH TPEJICTABUTENEH UEIOBEYECKUX pac K YCIOBHUAM CyIIECTBOBAHHS.
EnnucrBo uenosedyeckux pac. Kpuruka pacusma.

JdemoncTpanum:

[Moptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I. FOpu, Y. JapsuH.
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Tabmuubl u cxembl: «Bo3aukHOBeHHEe COMTHEUHOUW CHCTeMbl», «Pa3BUTHE OpPraHUYEeCcKOro
mupa», «PacrurenbHas kinertka», <«OKuBoTHass kierka», «lIpokapuorndeckass KieTkay,
«CoBpeMeHHasl CHUCTEMa OPraHUYECKOro Mupa», «CpaBHEHHE aHATOMMUYECKHX 4EpPT CTPOCHMS
YeJ0BeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJeOHTOJIOTHYECKHX HAaXOI0K
IIPEIKOB COBPEMEHHOIO 4YeJoBeKay», «/lpeBHelmue monu», «/peBHue monm», «llepBbie
COBpPEMEHHBIE JIOIN», «HenoBeueckue pacoDy.

O6GopynoBanue: wmyasku — «lIpoucxoxnenne denoBeka» (OFOCTBI  aBCTpaJIONUTEKA,
INUTEKAHTPONa, HeaHJepTaiblia, KPOMAHbOHIIA), CIENKU WIH U300paKeHUs KaMEHHbBIX OpyAuil
MEPBOOBITHOTO 4YeJOBEKa (KaMHHU-UOMIIEPHI, pyOuia, ckpelia), reoXpoHOJIOruyecKkas Tabmuia,
KOJUIEKIMST «POPMBI COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble M NpPaKTHYeCKHEe PA0OTHI:

[Ipaktnyeckast pabora Ne 1. «M3yyeHue nckonmaembIX OCTAaTKOB PACTEHUM U KUBOTHBIX B
KOJUIEKLUSIX ).

OKcKypcusi «DBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIH WU
KpaeBeIYECKHUIN My3€eil).

Tema 3. OpranusMsbl 1 OKpY:KamoLIas cpeaa.

Oxoyoruss Kak Hayka. 3aJaud M pasfesibl  JKOJIOTMH. MeToAbl 3KOJIOTHYECKHUX
UCCJIEZIOBAHNUN. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHUS  OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3AYLIHas,  IOYBEHHAas,
BHYTPHUOpPraHU3MEHHasl.

Okonornuyeckue Qaxropbl. Knaccudukamus skonorndyeckux (hakTopoB: aOHMOTHUECKHUE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. JleiicTBHE SKOIOTHUECKUX (PAKTOPOB HA OPraHU3MBI.

AOuotnueckre  (akTopbl:  CBET, TeMIleparypa, BiakHOCTh.  DoTomepuoansm.
[Tpucnocobnenns OpraHu3MoB K JeHCTBUIO0 a0NOoTHYEeCKUX (akTopoB. bronornyeckre puTMsl.

buornyeckue  ¢aktopsl. Buasl  OHOTHUECKHMX  B3aMMOJEHCTBMHA:  KOHKYpEHIIMSA,
XHMITHAYECTBO, CMMOMO03 1 ero (¢opmbl. [lapazntusm, Koomepamus, MyTyalIn3M, KOMMEHCAITU3M
(KBapTUpPaAHCTBO, HAaxJIEOHUYECTBO). AMEHCANIM3M, HEUTpanu3M. 3HauyeHHE OMOTHYECKUX
B3aMMOJIEMCTBUH JUIsI CYLIECTBOBAHUS OPraHU3MOB B PUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKNE XApAKTEPUCTUKU Mnomyimsiuiud. OCHOBHBIE IOKAa3aTeld IOMYJISLUU:
YHUCJIEHHOCTb, IUIOTHOCTb, PpOXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, MUrpauud. JnHamuka
YUCJIEHHOCTH MOMYJISILIUU U €€ perysuus.

JdeMoHncTpanum:

[optpetsi: A. I'ym6ombar, K. @. Pynse, O. I'ekkerns.

Tabnmump! u cxemsl: kapra «lIpupomasie 30HbI 3eMim», «Cpeabl 0OUTaHHST OPTaHU3MOBY,
«Dotonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pPOCTAa YHMCIEHHOCTH IOMYJISIUU
uHQpy30pun-tyhenskn», «[Iumessie nenm».

JlaGopaTtopHble 1 NpaKTHYeCKHEe PadOTHI:

JlaboparopHas pabota Ne 3. «Mopdonorudueckne 0COOCHHOCTH paCTEHUI U3 Pa3HBIX MECT
oOUTaHUS.

JlaGopatopHas padota Ne 4. «BnusitHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaxtuyeckas padota Ne 2. «IToacuéT NIOTHOCTH MOMYIIALUI pa3HbIX BUJOB PACTEHHI».

Tema 4. CoobuiecTBa ¥ IK0JI0rHYeCKHE CHCTEMBI.

CooOmiectBo ~ opraHuzMoB  —  OuoneHo3.  CTpyKTypbl — OuOlLleHO3a:  BUAOBas,
MPOCTpaHCTBEHHAs, Tpoduueckas (rumiesas). Buasl-momuHanThl. CBsI3M B OMOIIEHO3E.

Okojoruyeckue cuctembl (3kocucteMmsl). [loHaTne 00 skocucTeMe U OHOreoLEHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHUCTEMBI: IPOAYLEHThl, KOHCYMEHTBI, pEIyLEHTHI.
KpyroBopor BemiecTB M MNOTOK 3HEPIUUM B 3KocucTeMe. Tpodudeckue (IMUIIEBbIE) YPOBHU

9KOCHCTEMBI. HI/IH_ICBBIG memi W ceTd. (OCHOBHBIE IIOKAa3aTelIM YKOCHCTEMBI: 6H0Macca,
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NPOAYKIMA. DKOJOTHYECKHE MUPAMUIBI: TMPOAYKLMH, YHCICHHOCTH, Omomacchl. CBOMCTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJISIHs, pasBuTHe. CyKieccus.

[IpuponHbie 3KOCUCTEMBI. JKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTeHHBIE JKOCUCTEMBI. ATPO’KOCUCTEMBI. YpOoskocucTeMbl. buomoruueckoe u
XO3SUCTBEHHOE 3HAUEHUE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasznoobpasue kak (akTop yCcTOMUMBOCTH 3KocucTeM. CoxpaHEHHE OMOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB u CTpyKTypa Ounocdepsl.
XKusoe BemectBo u ero ¢yHkuun. OcobeHHOCTH OHOchepsl Kak MI00aTbHONH SKOCHCTEMBI.
JlunaMuueckoe paBHOBECHE U 0OpaTHas CBsA3b B Onocdepe.

KpyroBopoTsl BeliecTB u OHOT€OXMMHYECKHE IUKIBI AIIEMEHTOB (yIliepoAa, a3oTa).
3oHanbHOCTh 6HOC(hepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Orocdepe 3emiiu. AHTPOIIOTCHHBIC H3MEHEeHHS B Onocdepe. [modanpHbIe
9KOJIOTHYECKHUE MPOOIEMBI.

CocymiectBoBaHNEe MPHUPOJIHI U yenoBeuecTBa. CoxpaHeHne OHOpa3HOOOpas3us Kak OCHOBA
ycroitunBoctu 6uochepsl. OCHOBa pallMOHAIILHOTO YIPABJICHUS MPUPOJHBIMU PECYpPCaMU U UX
ucnoiab3oBaHue. JlocTrkeHus: OMOIOTHN U OXpaHa MPUPOABI.

JdemoHcTpauum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanackuid.

Tabmuup! u cxemsl: «Ilumessie nienn», «buolneHo3: cocrtaB u cTpykTypay», «IlpuponHsie
coobmiectBay, «llenmn mnuTaHus», «OKomorMueckas mnupamuga», «buochepa u uenoBex»,
«OKocucTeMa IUPOKOIHMCTBEHHOTO Jiecay, «ODKOCHCTeMa XBOWHOTO Jiecay, «buoneHos
BoOoEMa», «ArpoueHo3», «lIlpuMepHble aHTPONOTeHHbIE BO3JECUCTBUS HA TMPUPOAY»,
«BaxHeime MCTOYHMKM 3arpsi3HEHHs] BO3QyXa M TPYHTOBBIX Bom», «llouBa — BaxkHeWmIas
cocrapistromas ouocdepsn», «PakTopsl nerpananun mousy, «[lapaukosrii ¢ dexT», «PakTopbl
PaIuoaKTUBHOTO 3arpsi3HeHHs Onocdeps», «O0Imas cTpykrypa ouocdeps», «Pacnpocrpanenue
KU3HU B Onocdepe», «O30HOBBIN 3KkpaH Ouocdeps», «Kpyrosopor yriepoma B 6uocheper,
«KpyroBopot a3zora B mpupoze».

ObopynoBanue: MoAeTb-aNTUIMKAUS « TUTHYHBIE OMOIICHO3bI», repOapuil «PacTuTenbHbIe
coobmiectBa», koutekuuu «buoneno3», «Bpeaurenn BaKHEWIIMX CEIBCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu W KOJJICKUIMU PACTeHMH M KUBOTHBIX, NPUHAANEKAIIUE K Pa3HBIM
9KOJIOTUYECKUM TpymnnaMm ojxHoro Buna, Kpacnas kuura Poccuiickoit denepannu, n300pakeHUs
OXpaHSIEMbIX BUIOB PACTCHUN U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOI'U HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

Cornmacao ®I'OC COO, ycraHaBmMBalOTCSI TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4aroMMICs TIPOTpaMM CpeHEro o0IIero 00pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType IMYHOCTHBIX pE3YJIBTaTOB OCBOCHMs INpeaMera «buosorus» BbIIEIEHBI
CIIEAYIOIIME  COCTABIIIOUIME: OCO3HAaHUE OOYyYaroIMMHUCS  POCCHUHCKON  Ipa)IaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSATEIbHOCTU U CAMOONPEIEIICHUIO,
HaJIMYME€ MOTUBAllMM K OOYy4EHHUIO OHMOJNOTHH, IeJICHANPABICHHOE DPAa3BUTHE BHYTPEHHHUX
yOSXXJeHUH JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHMX TPAJULUNA pa3BUTHA
OMOJIOTUYECKOTO 3HAHUs, TOTOBHOCTH M CIIOCOOHOCTh OOYYaIOLIMXCS PYKOBOJICTBOBAThCS B
CBOEl  JEATENIBHOCTU  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKAaMH, IHPUCYIIUMU  CHUCTEME
Ouosoruyeckoro 00pa3oBaHUs, HAJIWYME SKOJIOIMYECKOTO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIN U CTPOUTD KU3HEHHBIC IIJIaHbI.

JIn4HOCTHBIE pe3yabTaThl OCBOEHUS IpeaMera «buosorus» nOCTUraroTcs B €IMHCTBE
y4eOHOW M BOCHUTATEIbHOU JEATENIBHOCTH B COOTBETCTBHM C TPAJULMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, HUCTOPUYECKUMHU U JAYXOBHO-HPABCTBCHHBIMU LIEHHOCTAMM, NPUHATBIMU B
o0miecTBe MpaBUJIaMM U HOpPMaMM IOBEIEHUS M CIOCOOCTBYIOT IpolieccaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, Pa3BUTUS BHYTPEHHEH NO3UIMM JUYHOCTH, MATPUOTU3MA,
YBaO)XEHUS K 3aKOHY M IIPABOIOPAIKY, YEJIOBEKY TpyJda M CTapIIEMy IOKOJIEHHIO, B3aMMHOI'O
yBaXEHHUs, OEpeKHOr0  OTHOUIEHMS K  KYIBTYpHOMY  HacleAMI0 M TPagulUsaM
MHOTOHAallMOHAJIBHOTO Hapoza Pocculickoii @enepanyu, Ipupoae U OKpykKaroUleh cpere.

JIMYHOCTHBIE PE3YNIbTaThl OCBOCHUSI YUE€OHOTO mpenMeTa «buonorus» JomKHBI OTpaxarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAaThCS CPOPMUPOBAHHON BHYTPEHHEH
MO3UIMEeN JIMYHOCTH, CHCTEMON IEHHOCTHBIX OpHEHTalWd, MO3UTHUBHBIX BHYTPEHHUX
yOeKJEHUH, COOTBETCTBYIOIMX TPAIULHOHHBIM IIEHHOCTSM POCCHUHCKOrO  OOIIEeCTBa,
pacIIMpeHUe KU3HEHHOTO OIBITa U ONbITA AEITEIbHOCTH B IPOLIECCE pealu3aliid OCHOBHBIX
HalpaBJICHUN BOCIIUTATENBbHOMN 1EATENbHOCTH, B TOM YUCIIE B YaCTH:

1) rpamaaHCcKOro BOCIIUTAHUA:

c(OPMHPOBAHHOCTh  I'PAXJAHCKOM MO3MIMKM  OOydaromerocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJICHAa POCCUICKOro 00I11eCTBa;

OCO3HAaHME CBOMX KOHCTHTYLIIMOHHBIX TIpaB U OOSM3aHHOCTEH, yBa)XKEHHE 3aKOHA U
IIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AEATEIBHOCTH IPU CO3JAaHUU YYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 3a/1a4, BHIIOJHEHUH OMOJIOIrMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TIO3MLHUIO I10 OTHOUICHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHUE  YYMTbIBaTb B  CBOMX JEHWCTBUSAX  HEOOXOAUMOCTb  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIOZIEH ¢ pa3HbIMU YOEKICHUSMH, KYJIBTYPHBIMU LIEHHOCTSMHU U COL[MAJIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IIPOLECCE COBMECTHOIO BBINOJIHEHHSI YUYEOHBIX,
IIO3HABATEIbHBIX M HCCIECNOBATEIBCKUX 3a/a4, YBAKUTEIBHOIO OTHOLICHUS K MHEHHIO
OIIIOHEHTOB MPU 00CYKJICHUH CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COlEpKaHMS;

TOTOBHOCTb K T'YMaHUTAPHOMN U BOJIOHTEPCKOU JEATEIBHOCTH;
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2) IaTPMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCHICKOHN IPaXKTAHCKON HICHTUIHOCTH, TATPHOTU3MA, YBAKCHHS K
CBOEMY HapoHy, YyBCTBa OTBETCTBEHHOCTH mepea PoamHOMN, ropaocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOI A3BIK U KyJIBTYpY, IPOIIIOE U HACTOSIIIEE MHOTOHAIIMOHALHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEOUI0O M MaMSATHUKAM TPHUPOJIBI,
nocTuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYIE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIaJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE M pPa3BUTHE
OHMOJIOTHH, TOHUMaHUS 3HAYEHUsI OMOJIOTUU B TIO3HAHUU 3aKOHOB MPHUPO/IBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO0 00IIeCTBa;

ujeiHas yoex1EHHOCTh, TOTOBHOCTD K CITY>KEHHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHUE JyXOBHBIX LIEHHOCTEH POCCUMCKOIO HapOaa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUICCKOTO TIOBEICHHUS;

CITOCOOHOCTh OILIGHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEHICHUS, OPUCHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JJMYHOTO BKJIaJIa B TOCTPOCHHE YCTOMYMBOTO OyAyIIIEeTO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJUTENSM, CO3JaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOTO TPUHATUSA IIEHHOCTEH CEMEWHON JKM3HU B COOTBETCTBUU C TPATUIIMSIMH HAPOJIOB
Poccun;

4) 3cTeTHYeCKOr0 BOCITUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAQ, OOIIECTBEHHBIX OTHOIIIEHUH;

MOHMMaHHE IMOILMOHAILHOTO BO3CHCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE MPOSIBISTH
Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usnueckoro BocnUTaHUA, (POPMHPOBAHUSI  KYJBTYPHI  3[0POBbSI U
IMOLMOHAJIBHOIO 0J1aroNnoMy4us:

NMOHMMAaHWE W peanu3alis 3J0pPOBOro U 0€30MacHOro oOpasa KU3HU (30POBOE MUTAHUE,
COOJFOZICHNE TUTHCHUYECKUX TPABUI M HOPM, COATAaHCUPOBAHHBIA PEKHUM 3aHSATUH U OTIbIXA,
perymsipHast (u3udecKas aKTUBHOCTH), OEpPENKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUUECKOMY 370POBbIO;

MOHMMAaHWE [IEHHOCTU TMPaBWI WHAMBHUIYAJIbHOTO U KOJUIGKTMBHOTO 0€30MacHOro
MOBEACHUS B CUTYALMSIX, YTPOXKAIOIIMNX 3/I0POBbIO U KM3HU JIONIEH;

OCO3HAHUE TIOCJICJICTBUM M HENPHUATHUS BPEAHBIX MPHUBBIYCK (YMOTPEOICHHUS aJIKOTOJIS,
HapKOTHKOB, KypeHHUS);

6) TPy10BOro BOCIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYAOoI00ue;

TOTOBHOCTH K aKTUBHOMU JIEATEIbHOCTH TEXHOJIOTHYECKOM U COIMATIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH UM CAMOCTOSITENIBHO  BBIMOJHATH — TaKyro
JIeSATEIbHOCTB;

UHTEpeC K pa3nuyHbiM chepam mpodeCcCHOHATBLHON NeATeNhbHOCTH, YMEHUE COBEpINATh
OCO3HAHHBIN BBIOODP OymyIe mpodeccuu u peain30BhIBAaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO W CaMOOOPA30BaHUIO HA MPOTSIKEHUU BCEH
KU3HH;

7) 3K0J10rHYe€CKOr0 BOCIIMTAHUS

9KOJIOTUYECKH 11€1€CO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY >KM3HHM Ha 3emile,

OCHOBE €€ CyIIIECTBOBAHUS;
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MOBBIIIICHUE YPOBHS DSKOJOTUYECKOW KYIbTYphl: TPHUOOpPETEHHE OIbITa TUIAHUPOBAHUS
MOCTYTIKOB U OI[EHKH MX BO3MOXKHBIX TIOCJIEICTBUM JIJIST OKPYKAIOIIEH CPEIbl;

OCO3HaHME [T100aTbHOTO XapaKTepa IKOJIOTMYECKUX MPOOIeM U MyTeH UX perieHus;

CIIOCOOHOCTh HCIOJIB30BATh MPHOOpETaeMble pU U3YYCHHH OUOJIOTUM 3HAHUS U YMEHUS
IpU pelIeHHH TPOOJIeM, CBSI3aHHBIX C PAMOHATBHBIM MPUPOAONOIL30BAHUEM (COONIOCHIE
MpaBuJl TOBEJACHUS B MPUPOJIC, HAMPABICHHBIX HAa COXpPAaHEHUE PABHOBECHS B HKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, OHOChEpHI);

AKTUBHOE HENpPUITHE IEHUCTBUM, MPUHOCSIIMX BpEI OKpYKAOLIEH MPUPOAHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOIArONMPHUSATHBIE KOJIOTHYECKHUE TMOCIEICTBUS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEAOTBpALIaTh UX;

HaJU4Me Pa3BUTOIO 3SKOJIOTMYECKOTrO0 MBIIUICHHS, 3KOJIOTMYECKOM KyJBTYpbl, OIBITA
JEATEIbHOCTH  JKOJIOTMYECKOM  HANpaBIE€HHOCTH, YMEHHS pPYKOBOACTBOBATbCS HMMH B
[03HABATEJIbHOW, KOMMYHHUKAaTUBHOW M COLIMAJIBHOM IPAKTUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOMN IeATEIbHOCTU IKOJIOTUUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMHUPOBAHHOCT, MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd © OOIIECTBEHHOW TMPaKTUKHA, OCHOBAHHOTO HAa JHMANOre KYJIBTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YUTATEIBCKOW KYJIBTYPBI KaK CPEACTBA B3AMMOICHCTBUS
MEXY JIIOAbMU U TIO3HAHUS MUPA;

NMOHMMaHUE crenupuK OMONIOTMHM KaK HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIIICHUS, CO3IaHUU TIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHpe KaK O €IWHCTBE MPHUPOABI, YEIOBEKa W OOIIeCTBa, B TO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH MPOoOJieM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTU OWOJIOTHU ISl COBPEMEHHOW IMBWIM3AIMH: O00eCIIeUeHUs
HOBOTO YPOBHS Pa3BUTHS MEIUIIUHBI, CO3/IaHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX
pemarh pecypcHbIe MpoOIeMbl pa3BUTHS YEIIOBEYECTBA, MOMCKA IMyTEH BBIXOAA U3 TIOOATBHBIX
9KOJIOTHYECKUX MPOoOIeM U o0ecrieueHus nepexoja K yCTOHYUBOMY Pa3BUTHIO, PAllHOHATILHOMY
UCTIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTaHAAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOTYYCHHH OMOJIOTMYECKUX 3HAHUW B IICJISAX MOBBIMICHUS OOIIeH
KYJBTYPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM dYacTh (yHKIHOHAIHHOMN
rPaMOTHOCTHU o0y4aronuxcsi, opMupyeMoil mpu u3yuyeHuu OUOIOTUH;

NOHUMAHUE CYIIHOCTH METOIOB IO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIb30BaTh TIOMy4YaeMble 3HAHWS I aHalu3a W OOBSICHCHHS SIBICHHIA
OKPYXKAIOIIET0 MHpa WU TPOUCXOMAMUX B HEM H3MEHEHUH, yMEHHUE JelaTh O0OOCHOBAaHHBIC
3aKJIIOYEHUS] HAa OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIMXCA JAHHBIX C IEJIbI0 IONyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS I PEHICHUS
poOJIEM B pEaJIbHBIX JKU3HEHHBIX CUTYaIHIX;

OCO3HAaHME LIEHHOCTH HAYyYHOH AESATENBHOCTH, TOTOBHOCTH OCYLIECTBISATH NMPOEKTHYIO U
MCCJIEI0BATENbCKYIO JEATEIbHOCTh UHANBUYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CcamMO00pa3oBaHUIO, K
AKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAHUW TIO OWOJOTHUM B COOTBETCTBHHM C >KM3HEHHBIMU
MOTPEOHOCTSIMU.
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METAIIPE/IMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3ynbTaThl OCBOCHHS y4deOHOro mpenmera «buomorus» BKIIOUAIOT:
3HaYMMble Ui (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYHAIOIIMXCA  MEXIUCUUIUIMHAPHBIE
(MexTpenMeTHbIE) O0IIeHayYHbIe MOHSATHUS, OTPaKaIOIIUE [IETOCTHOCTh HAYYHON KapTUHBI MUpa
U crienr(UKy METOIOB IMO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, SHEPTHS,
SABJICHHE, TPOLIECC, CHCTEMa, HayYHBIH (DaKT, MPUHIMI, THUIOTE32, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, WCCIICIOBAHKUE, HAONIOACHHUE, M3MEpPEHUE, DKCIICPUMEHT M JAPYTUX), YHHUBEPCAIbHBIC
yueOHbIe AeiicTBUs (TO3HABaTeIbHbIC, KOMMYHUKAaTUBHBIC, PETYIATHBHBIE), 00ecleurBaroIIne
(dhopMupoBaHre (QyHKIIMOHAIBHONH TPAMOTHOCTH U COIMAIBHON KOMIETEHIUU OOydarouiuxcs,
CIIOCOOHOCTH 00yJaronmxcs WCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHUPOBO33pEHUYECKHNE 3HAHHUS U YHHUBEpCaJbHbIE Y4YEOHbIE JEHCTBUS B I103HABATEIBHON H
COLIMANILHOM MPaKTHKE.

MetanpeaMeTHbIe pe3ylabTaThl OCBOSHHUS MPOrPaMMbI CPETHEro oOIIero oOpa3oBaHUs
JOJDKHBI OTPaXKaTh:

Og1aieHHe YHHBEPCAJTbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JIOrHYeCKHUeE IeHCTBUSA:

CaMOCTOSITENIbHO (D OPMyNTUpPOBaTh W aKTyallM3MpOBaTh MpoOieMy, paccMarpuBarh e&
BCECTOPOHHE;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HAHUU HpI/IéMBI JIOTUYCCKOT'O MBINIJICHUA (aHaJ’II/I3a,
CHUHTE3a, CpaBHEHUs, KiIaccupUKauu, OO0O0OIIEHUs), PaCKpbIBaTh CMBICT OHOJOTHUYECKUX
MOHATUHN (BBIIEIATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH CBA3H C IPYTUMHU MOHITHIMH);

OMNpeACIATh MLCIHU ACATCIBHOCTU, 3aAdaBas IMapaMCTpbl WU KPUTCPUU HX JOCTHIKCHUA,
COOTHOCHTDB pPE3YJIbTAaThl ACATCIBbHOCTU C ITOCTABIICHHLIMHA LECISIMHU,

UCIOJb30BaTh OMOJOTMYECKUE TOHATUA ISl OObACHEHUs (aKTOB U SIBICHUN >KHUBOMN
IPUPOIBL;

CTPOUTL JIOTUYCCKUC PaACCYKACHUA (I/IHI[yKTI/IBHI:IC, ACAYKTHUBHBIC, I10 aHaHOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTH M IMPOTHUBOPCUMUSA B pacCMaTpUBACMbBIX ABJICHUAX, (pOpMyJ'II/IpOBaTI)
BBIBOIbI U 3aKJIIOUEHUS;

NPUMEHATh CXEMHO-MOJIETbHBIE CPENICTBA MMl MPEICTaBICHUS CYNIECTBEHHBIX CBS3eH U
OTHOLICHUH B H3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYHMI Pa3HOro poja,
BBIABJICHHBIX B Pa3JIMYHBIX HHq)OpMaHHOHHLIX HCTOYHHKAX,

pa3pabareiBaTh IJIaH pelieHus: MpoOiaeMbl ¢ YUYETOM aHalu3a UMEIOIINXCS MaTepuaIbHbIX
U HEMaTepHUAaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTH, OLHCHHUBATHL COOTBCTCTBUC PE3YJIBLTATOB ILCIIAM,
OLICHUBATL PUCKHU HOCJ'IGZ[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPIAMHUPOBaTb M BBINOJHATE pPabOTy B YCIOBUSAX pPEaTbHOIO, BHUPTYaJIbHOIO U
KOMOMHHPOBAaHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPCATUBHOC MBIIIJICHUC MTPU PCIICHUHN Y KU3HCHHBIX HpO6HeM.

2) 6a3oBble HCCIEI0BATEIbCKUE e CTBHS:

BJIaACTh HAaBBIKaAMU y‘Ie6HO-HCCHe}IOBaTeHBCKOI>'I u HpOGKTHOfI JACATCIIBHOCTH, HaBbIKAMH
pazpeiieHusi mpoodjaeM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHMCKY METO/IOB
pelIeHUs TPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO PA3IMYHBIX METO/IOB TIO3HAHMUS;

HCIIOJIB30BaTh Pa3JIMYHBIC BHUABI JACATCIBHOCTU II0 IMOJTYYCHHIO HOBOI'O 3HAHUA, CIrO
WHTEpIIpETa, MPeoOpa3oBaHUIO M MPUMEHEHHUIO B yU4EOHBIX CUTyallMsX, B TOM 4YHCJE MpU
CO3/1aHUU YYEOHBIX U COLIMATBHBIX MPOEKTOB;

(hopMUpOBaTh HAYYHBIN THUI MBIIUICHUS, BIAJAECTh HAyYHON TEPMHHOJIOTHEN, KITFOUYEBBIMH
IIOHATHUAMU U METOJaMMU,
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CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7adMl B 00pa3oBaTeNbHOW AEATEIHLHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISBIISITH [IPUUMHHO-CIIECTBEHHbIE CBSI3M M AKTyaJIM3MpOBaTh 3a/ady, BbIIBUTATh
TUIOTe3y €€ pelIeHus, HAXOUTh apryMEHTHI JUIsl J0Ka3aTesIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TOyYECHHBIE B XOJIE PEIICHUS 3a/1a4l Pe3yIbTaThl, KPUTHUECKU OLIEHUBAThH
UX J0CTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBMSIX;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBII OMBIT;

OCYILECTBIIATh LIEJICHANPABICHHBIA MMOMCK NEpeHOCca CPEeACTB M CIOCOOOB JeHCTBUS B
po(heCCHOHATBHYIO CPEIY;

yMETh IEPEHOCUTh 3HAaHHWA B I[I03HABATEJIBHYI0 M  IPAKTUYECKyl  obiacTu
KHU3HEEATEIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 00nacTeil;

BBIJIBUTaTh HOBBIC HJCH, NpPEAJIaraTh OPUTHHAJIBHBIC TTOIXOAbl M PEIICHUS, CTAaBUTh
po0IeMBbl U 331a4H, IOIYCKaIOIINE aJIbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ nundopmanueii:

OPUEHTUPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX WMHpOpManuu (Tekcre ydeOHOro mocodwus,
HayYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsSX M CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax gaHHbIX, B MHTepHeTe), aHanM3UpoBaThb HHGOPMAILUIO DPA3NUYHBIX BUAOB U (opMm
IpEeACTaBICHUs, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEPOTUBOPEUYHUBOCTb;

(dbopMynupoBaTh 3ampochl U NPUMEHSTHh pa3lIWYHbIE METOABI NPHU IOUCKE U OTOOpe
Omonornueckoit nHpopManuu, HeOOXOUMOH JIJIsl BBITIOJIHEHUST yUIeOHBIX 33134,

MpUOOpeTaTh OMBIT HCIOIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIb30BAaHUsI Pa3IMYHbIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMAJbHYIO (OpPMY MpEACTaBICHHS OHOJIOTHYECKOM
uHpOpMaIuK (CXeMbl, rpaduKu, TMarpaMMbl, TAaOIHUIIBI, PUCYHKH U APYTOE);

WCIIONIb30BaTh HAy4HBIM S3bIK B KayecTBE cpeAcTBa Ipu pabore ¢ Ouosornyeckout
UHpOpMaIUe: TpUMEHATh XUMHUYECKHEe, (PU3MUECKne M MaTeMaTHUYeCKUe 3HAKHM U CHUMBOJIBI,
(bopMmyIbL, ab0peBuartypy, HOMEHKIIATypYy, UCIIOJIb30BaTh U npeoOpa3oBbIBATh
3HAKOBO-CHMBOJIMYECKHE CPEICTBA HAIVISITHOCTH;

BIaJICTh HABBIKAMH pPACIO3HABaHUS W 3aIlIUTHl HWH(pOpMANWK, WHPOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJaieHHe YHUBEPCAJTbHBIMH KOMMYHHKATHBHBIMH /1ICTBUSIMM:

1) oOmenne:

OCYIIECTBIATh KOMMYHHKAIIUN BO BCEX cdepax KU3HU, aKTUBHO YYacTBOBATH B JHMAJIOTE
WIN JUCKYCCHU 1O CYIIECTBY 0OCYX/aeMoi TeMbl (YMEHHE 3a/laBaTh BOINPOCHI, BHICKA3bIBATh
CYKJIEHHsI OTHOCHUTEIBbHO BBIMOJHEHUS IIpe/ularaeMoil 3ajayd, Y4YUTHIBaTb HHTEPECHl U
COITIACOBAHHOCTb MO3UIMNA APYTHX YYACTHUKOB AUAJIOTA WIH AUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CPEICTBA OOIIEHHs, TOHMUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHS KOH(QIUKTHBIX CUTyalluil, yMETh CMSATr4aTh KOH(MIUKTHI U
BECTH N1EPETOBOPHI;

BJIaJICTh PA3MUYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJACUCTBHS, MOHUMATh HaMEPEHUS
JPYTUX JIIONEH, MPOSBIATH YBOKUTEIFHOE OTHOIIEHHE K COOECeHUKY W B KOPPEKTHOH (opme
(opMyIupoOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHS C MHCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eATeIbHOCTD:
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NOHMUMATh M MCIOJBb30BaTh MPEHMYIIECTBA KOMAHIHON M MHIMBUAYaJIbHOW pabOThl MpU
pelieHny OMOoJIOrnYecKor MpoOsieMbl, 0OOCHOBBIBaTh HEOOXOIMMOCTh MPUMEHEHHUS TPYIIIOBBIX
(hopm B3aUMOACHCTBUS TP peIlICHNN yIeOHOH 3a1auu;

BbIOUpaTh TEMAaTUKy M METOABl COBMECTHBIX JIEUCTBUN C Y4ETOM OOIIMX MHTEPECOB W
BO3MOYKHOCTEN Ka)KJ0T0 YjeHa KOJIJIEKTUBA;

OPUHUMATh ILEJIM COBMECTHOW JEeATENbHOCTH, OPIraHHU30BbIBaTh M KOOPAMHHMPOBATH
JNEUCTBUA MO €€ TOCTHKEHMIO: COCTaBJIATh IUIAH JEUCTBUM, paclpenensiTh Pojau C YYETOM
MHEHHUI YYaCTHUKOB, 00CYXJIaTh PE3yabTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAaue€CTBO CBOETO BKJIAJa M KaKJOrO y4aCTHHKA KOMaH[bl B OOLIMIA pe3ysabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeiaratb HOBbIE IPOEKTHI, OLIEHWBAaTh WU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTHYECKON 3HAYMMOCTH;

OCYULIECTBIIATh IO3UTUBHOE CTPATErMUYE€CKO€ TIOBEJEHHE B pA3JIMYHBIX CHUTYalMsX,
HPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITH HHUITHATUBHBIM.

OgiaieHHe YHUBEPCAJIbHBIMH PeryIsiTHBHBIMH 1eCTBUSIMU:

1) camoopranmu3anus:

UCIIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS JUIS BBIABICHHS NpoOOIEeM M WX pEILICHUs B
KU3HEHHBIX M Y4EOHBIX CUTyalUsIX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSX M TMOCTYNKAaX MO OTHOILIEHHUIO K YKUBOW NMPHUPONE, CBOEMY 30POBBIO U 370POBBIO
OKpY’KaIoIUX;

CaMOCTOSITENIEHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESTEIbHOCTh, BBISABISATH MPOOIEMBI,
CTaBUTh H (OPMYIHUpPOBaTh COOCTBEHHBIC 3aJayd B 0Opa30BaTEIbHOM JACSITEIBHOCTH U
KU3HEHHBIX CUTYAIHsIX;

CaMOCTOSITEJIBHO COCTABIISATH IJIaH PEIICHUs MPOOJIEMBbI ¢ YIETOM MMEIOLINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTEHUI;

JlaBaTh OL[CHKY HOBBIM CUTYaLIUsIM;

pacIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEATNOUYTECHUH;

JienaTb OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh PUOOPETEHHBIHN OIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM SPYIUIMH B pa3HbIX 001aCTAX
3HAHUN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISM;

BJaJIeTh HABBIKAMU IMO3HABATEILHOM pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEeUCTBUN
U MBICTIMTEJBHBIX MPOLIECCOB, UX PE3YIbTAaTOB U OCHOBAHUH, HCIIOIB30BaTh MPUEMBI peieKCuu
JUISL OLIEHKU CUTYalllH, BIOOpA BEPHOIO PEILICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 X CHUKEHUIO;

IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTHX IPU aHAIHU3E PE3yJbTaToOB J1€ATEIbHOCTH;

3) npunsATHE ce0s1 M APYrUX:

NpUHUMATH ce0sl, MOHUMAsi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U @PTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yJbTaToB E€ATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CMOCOOHOCTh HOHUMATh MHP C MO3UIMHU APYTOTO YEIOBEKA.
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HPEJIMETHBIE PE3YJIBTATBI

[Ipenmertnsie pe3ynbTarthl ocBoeHHs nporpammbl COO mo Ouonoruu Ha 6a30BOM YpOBHE
BKJTIOUAIOT crieruduueckue s yaeOHoro npenmeta «buomorusy Hay4Hble 3HaHHS, YMEHUS U
CrocoObl JeHCTBUH 1O OCBOEHHUIO, MHTEpPIpETalud M MpeoOpa30oBaHUIO 3HAHWM, BUABI
JeSITeBbHOCTH 110 TOJyYEHHIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUI B PAa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe B pealbHBIX >XH3HCHHBIX CUTYaIlMsX, CBA3aHHBIX ¢ Owomorueil. B
porpaMMe TpeIMETHBIE Pe3yIbTaThl MPEICTABICHBI 10 TOAaM 00y4YeHHSI.

[IpeamerHble pe3ynbTaTbl OCBOEHUs ydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTE€ W POJM OMOJIIOTMM B CHCTEME HAyYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAay4yHOI'O0 MHUPOBO33PEHHUS, O BKJIAZE POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, GyHKIMOHAIBHON TPAMOTHOCTH YeJIOBEKa ISl PELICHUs )KU3HEHHBIX 3a/1ay4;

YMEHHUE PAaCKPBIBATh COJEpKaHUE OMOIOTMYECKUX TEPMUHOB M MOHSATHIA: )KU3Hb, KIIETKA,
opranu3Mm, Metabomm3M (0OMEH BEIMIECTB H  TNPEBpPAIICHUE DSHEPruH), TOMEOCTa3
(camoperynsnus), ypOBHEBas  OpraHu3alUsl JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHUE
(penpoayKuus), HaCIeACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHUE u3JaraTb OMOJIOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpajbHas JO0rMa MOJIEKyJsipHOW Ouonorum), 3akoHbl (I. Mengens, T. Moprana, H. U.
BasunoBa) u yuenus (0 IieHTpax MHOTO0OOpa3us U MPOUCXOXKICHUS KYIbTypHBIX pactenuid H. U.
Bagunosa), onpenensTs rpaHULbl UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAaHUS B OWMOJOTMM: HAOIIOJCHHE U ONHCaHUE
KHUBBIX CHCTEM, IIPOIECCOB U SBJICHHWH, OpPraHM3alWs W TPOBEICHHE OHMOIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBIABICHHUE 3aBUCUMOCTH MEXIy HCCIEAyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJYyYEHHBIX pPE3yJbTaTOB, HCIIOIb30BAHHBIX HAYYHBIX IOHATHUH,
TEOPHIi U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IBI HA OCHOBAHUU TOJY4YE€HHBIX PE3YIIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHUOT M IYKAPHOT,
OZJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOCHHOCTH IPOILIECCOB: OOMEHa BEIIECTB U
IpeBpalleHus] PHEPTUU B KJEeTKe, (POTOCUHTE3a, IJIACTMYECKOI0 M SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OIUIOJOTBOPEHUS, Pa3MHOXKCHHUS, MHIUBUAYAIbHOTO Pa3BUTHUS
opranu3mMa (OHTOTEHE3);

YMEHUE NPUMEHATh MOJIYYECHHbIE 3HAHUSA Ui OOBSICHEHUS OMOJIOTMYECKHUX IPOLIECCOB U
SIBIICHUH, JUIS IPUHATHUSA NIPAKTUYECKUX PEIICHUH B TOBCETHEBHOM JKU3HU C LIEIbI0 00eCeueHHs
0€30MacHOCTH CBOETO 37I0POBbS M 3/0POBbSl OKPYXAIOIIUX JIIOJCH, COONIONEHUS HOPM
IPaMOTHOTO TIOBEICHHS B OKPYXKAIOWIEH NPUPONHOW cpene, TMOHMMAaHHWE HEOOXOIUMOCTH
UCIIOJIB30BaHMsl JOCTHIKEHUM COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTUMH sl paliMOHAJIbHOTO
IPUPOIONIOJIb30BaHMS;

YMEHHUE pellaTh 3JIeMEHTapHbleé TE€HETHMYECKUE 33aJaud Ha MOHO- U JTUTHOpUAHOE
CKpEIIMBaHKE, CICTUICHHOE HACJIEJOBAaHUE, COCTABIISATH CXEMbl MOHOTMOPHIHOTO CKPEIIMBAHUS
JUTSL IPE/ICKa3aHusl HAacIeIOBaHUS TIPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJIHATh Ja0OpaTOpHble M NpaKTUYEeCKHe paboThl, cOOMIOAaTh MpaBWila IpU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000PYIOBaHUEM;

YMEHUE KPUTHUYECKH OIICHWBATb W HMHTEPIPETUPOBATh HH(OPMAIHMIO OHMOJOTHYECKOTO
COZIep)KaHusl, BKIIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHUKOB (CpeICTBa
MaccoBOW MH(OpMAIUK, HAyYHO-MOMYJISIPHbIE MaTepHalibl), 3STHYECKHE ACIEKThl COBPEMEHHBIX
UCCIIeIOBaHU B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;
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YMEHHUE CO3[aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIIeHHUs, 00001as
OMONOrMYecKyt0 HH(OPMALMI0O U3 HECKOJIbKMX HCTOYHHMKOB, TI'PAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OMOJIOTHH.

[IpenmeTtHble pe3yabraThl OCBOEHHUs YyueOHoro mnpeamera «buonorus» 6 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTE€ W POJHM OHMOJIIOTMM B CHCTEME HAyYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAayYHOTO MHUPOBO33PEHHUS, O BKJIAZE POCCHUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, (yHKIMOHATHLHON TPAMOTHOCTH YEJIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATh COACPIKAHNE OMOIOTUYECCKUX TEPMHUHOB M MMOHATHI: BHI, TIOMYJISIIHUS,
reHO(OHI, DJBOJIONMS, JABWKYIIWE CUIbl ((akTOpbl) HSBOJIONHUH, MPHUCIIOCOOIEHHOCTH
OpPraHu3MoOB, BHJ000pa3oBaHHE, JKOJIOTHYECKHE (HAKTOPbl, HSKOCHCTEMa, MPOIYLEHTSHI,
KOHCYMEHTBHI, pelyLIeHThI, IeTIM MUTAaHUs, SKOJIOTuYecKas nupaMua, buoreoueHos, onochepa;

YMEHME Wu3jaraTb Ouojoruueckue Teopuu (dBosmonuoHHas Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apozablieBoro cxoacrsa K. M.
bapa, uepenoBaHus IMaBHBIX HampaBieHud U myTei sBomonu A. H. CeepuoBa, yueHus o
6uocgepe B. 1. Bepraackoro), onpeaensTs rpaHULbl KX TPUMEHUMOCTH K KHBBIM CHUCTEMAaM;

YMEHME BIaJE€Th METOJaMH HAyYHOTO IO3HAHUS B OMOJOrMM: HaOJIIOAEHHME U ONMCAaHUE
KHUBBIX CHCTEM, IIPOIECCOB U SBJICHHWH, OpPraHM3alus W TPOBEICHHE OHMOIOTHIECKOTO
SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bl, BBIABICHHUE 3aBUCUMOCTH MEXJY HCCIEAyeMbIMH
BEJIMYMHAMU, OOBSICHEHHE IONYyYEHHBIX pPE3yJbTaTOB, HCIOIb30BAHHBIX HAYYHBIX IOHATHUH,
TEOPHIi U 3aKOHOB, YMEHHE JIeNIaTh BHIBO/IBI HA OCHOBAHUH TIOJYYE€HHBIX PE3YIIbTaTOB;

YMEHHUE BBIIEISATh CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJSIUKMN, TMPOAYLIEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOI€OllEHO30B U HKOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACJIEACTBEHHOM  H3MEHYMBOCTHM, €CTECTBEHHOIO  0TOOpA,
BU000pa30BaHMsl, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS DKOJOTHYECKHX (PAKTOPOB Ha
OpPTaHU3MBI, IEPEHOCA BEIIECTB M MOTOKA SHEPTHUH B SKOCHCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIECTB U OMOreOXMMMUYECKUX LHKIOB B
ouocdepe;

YMEHHUE NPUMEHATH MOJYYCHHBIC 3HAHUS Ui OOBSICHEHUS OMOJIOTMYECKHX MPOIIECCOB U
SIBJICHUH, JUTSl TIPUHSTHS MPAKTUICCKUX PEIICHUI B TOBCETHEBHOM JKU3HU C LIENBI0 00eCTIeUeHHS
0€30IaCHOCTH CBOETO 37I0POBbS M 3/0POBbSl OKPYXAIOIIUX JIOJACH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJCHUS B OKpYXarollell NpuponHOW cpele, MOHUMAaHHE HEOOXOIUMOCTU
UCIIOIb30BaHUs JOCTUKCHUN COBPEMEHHOMN Oouonoruu IS paLMOHAIBLHOIO
IPUPOJOTIOIBb30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYeCKHe 3aJadM, COCTABIATh CXEMbl IEepeHoca
BEILIECTB ¥ SHEPIHH B IKOCUCTEMaxX (LIeTU MUTaHUs);

YMEHHUE BBINOJIHATH Ja0OpaTopHble M MPAaKTUYECKHE paboThI, cOOMIOAaTh MpaBWiia TpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKHM OLIEHHWBaThb W HMHTEPIPETUPOBaTh HH(OPMAIMIO OUOJOrHYECKOro
COZIEp)KaHUsl, BKIJIIOYAIOLIYIO IICEBAOHAYyYHbIE 3HAHUS U3 Pa3IMYHBIX HMCTOYHUKOB (CpeIcTBa
MaccoBod HMH(pOpMAalMK, HAyYHO-NOMYJSIPHBIE MaTepHalibl), paccMaTpUBaTh INIOOAJIbHBIE
9KOJIOTUYECKHUE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBAThH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

yMEHHUE co3[aBaTh COOCTBEHHblE THCbMEHHBIE W YCTHBIE COOOIIeHus, 0000mas
Ouonmoruueckyro HMH(OpMAIMIO U3 HECKOJIBKMX HCTOYHUKOB, T'PAMOTHO HCIIOJIb30BATh
HNOHSTUHMHBIN anmapar OMOJIOTHH.
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus / [Taceunuk B.B., Kamenckuit A.A., PyouoB A.M. u apyrue /Tlox pen. [laceunuka

B.B., Axunonepnoe o6miectBo «M3narensctBo «IIpocsemenner

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

1. Yuebnuk B.B. [laceunuk, A.A. Kamenckuii, A.M. Py6uos,['.I'. [lIsernoB , 3.I". 'anmoHtok
«buonorus 10knacc» Mocksa «IIpocsemenue» 2019

2. B.B. [Taceunux, I llIsenioB Pabouas terpanp «buonorus 10 kinace» Mocksa
«IIpocsemenne»2019

3. [Iporpamma: [Iporpamma o 6mosoruu 11t 001Ie00pa30BaTEIBHBIX KO (COOPHUK
buonorus. Pa6oune nporpammel. [lpeamerHas nuaus yueOHukoB «JIunus xuzam». 10—11

KJIacChl: yuel. mocobue i 001eo0pa3oBaTesIibHBIX. OpraHu3aiuii: 6a30Bbii ypoBeHs / B. B.

[Maceunux, I'. I'. [lIsenioB, T. M. E¢pumoBa. — M. : [Ipocsemienue, 2018

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. Caiit MunuctepcTBa oOpa3zoBanus u Hayku PO http:// www.mon.gov.ru
(mopmaruHo-1IpaBoBoe noje ®PI'OC COO).

2. http://bio.1september.ru- razera «1 cents0ps. buonorusy» - npunoxenue

3. www.bio.nature.ru- Hay4Hble HOBOCTH OHMOJIOTHH

4. Poccuiickas snekTpoHHas mkosa https://resh.edu.ru/

5.Mos mkona B online https://cifra.school/
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHMe pa3iesoB U TeM
NpOrpamMmblI

buomorns kak HayKa

JKuBnIie ccTeMBI M X opranm3anus

XHUMHYECKHUN COCTAB U CTPOCHUE KIIETKU

}KI/BHGI[GHTGHLHOCTL KJIICTKHU

PasMHOXEHHE 1 HHIAUWBUAYAJIbHOC Pa3BUTHUC
OpraHnu3MoB

HacneancTBeHHOCTH M U3MEHUYUBOCTD
OpraHu3MOB

Ceneknust opraHu3mMoB. OCHOBBI
OHUOTEXHOJIOTUU

KoJsnuecTBO 4acos

Bcero

KoHTpoJbHbI
e padoThbl

IIpakTuyecku
e padoTbI

0.5

1.5

JIEKTPOHHbIE

(undposbie)
oOpa3oBareJibHbIE

pecypcebl

bub6moreka [IOK
https://m.edsoo.ru/7{41¢c29
2

bu6mmoreka [JOK
https://m.edsoo.ru/7{41c29
2

bubaunoreka IIOK
https://m.edsoo.ru/7141¢29
2

bu6muoreka [JOK

https://m.edsoo.ru/7f41¢29
2

bub6moreka [IOK

https://m.edsoo.ru/7f41¢29
2

bub6muoreka [JOK

https://m.edsoo.ru/7f41¢29
2

bu6muoreka [IOK

https://m.edsoo.ru/7f41¢29
2
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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
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

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34

bu6moreka [JOK
https://m
2

f41c2
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumeHoBaHue pa3aesoB U TeM
MporpamMmbI

Ne i/

DBOJIIOIIMOHHAS OMOJIOTHSA

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha
3emie

OpranusMbl 1 OKpYyKaromias cpena

Coo0111ecTBa ¥ DKOIOTHUECKHUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

Bcero

KoJsimuecTBO 4acoB

KonTponbubl
e padoThl

9

9

5

9

2

34 0

IIpakTH4ecku
e padoThI

0.5

2.5

DJIEKTPOHHbIE
(uudposbie)
o0pa3oBare/jibHbIE

pecypchl

bubanoreka [IOK

https://m.edsoo.ru/7f41cc?
4

bubnuoreka [IOK

https://m.edsoo.ru/7f41cc7
4

bubmuoreka [IOK
https://m.edsoo.ru/7{41cc7
4

bubmoreka [IOK
https://m.edsoo.ru/7f41cc7
4

Bbubmuoreka [IOK
https://m.edsoo.ru/7f41cc?7
4
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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
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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