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[Ipu pa3paborke mporpaMMbl MO OHOJOTHH TEOPETHUYECKYK) OCHOBY JUIS
ornpesiesIeHUsl TMOAX0/10B K (DOPMHPOBAHUIO coOjAepxkaHUs yueOHOro npeamera
«bwnomorus» cocraBunM: KoHuentyaneHele mnonoxenus @PIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH  1leIeH, CcOojepKaHusA, pe3yabTaToB OOy4YeHHs H
TpeOOBaHM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHA 00 O0IMIMUX LENIX U
MPHHLHKIIAX, XapaKTepU3YIOLUIMX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro
oOuiero oOpazoBanust B Poccuiickoii ®epepanuu, a TakkKe IMOJ0KEHUS O
cnieunpuke OHOIOrHH, €€ 3HAUYCHNH B NMO3HAHUH KUBOM MPUPOIbI U 0OecreueHn
CYLIECTBOBAHMA uesoBeyeckoro obmiectBa. CoOriacHO Ha3BaAHHBIM TOJIOKEHUAM,
OTIpe/IeNIeHbl OCHOBHBIE (DYHKIIMU TPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiormu Jaér npejicTaBIeHHE O Uelsix, 00 oOuiek
cTpaTerud OO0y4yeHUsl, BOCIMTAHHS M Pa3BUTHA OOy4aIOLUXCS CpeACTBAMH
yuebHoro mpeamera «buosnorus», onpezgenser o00A3aTenbHOE  MPEAMETHOE
COJEpIKAHUE, €ro CTPYKTypy, pacupeleleHue [0 pasjellaM H  TeMam,
PEKOMEH/IYEMYIO TIOCIIEI0BATENBHOCTL U3YYeHHUs] yUeOHOro marepuaia ¢ y4yéTom
MEKIPEJAMETHbIX M BHYTPUIPEIMETHBIX CBS3€H, JIOrMKM 00pa30BaTelIbHOIO
[porLecca, BO3paCTHBIX 0COOCHHOCTEH 00yUaroIIHXCH.

B nporpamme mno OHOIOrMM TaKKe YUMTBIBAIOTCS TpeDoBaHMA K
[UIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3yJIbTaTaM
oOyueHuss B (OPMHPOBAHHHM OCHOBHBIX BHJOB YyueOHO-IIO3HABATENILHOI
NEeSATeNIbHOCTH/Y4eOHBIX JIEUCTBUH OOYYaKOIIUXCS 10 OCBOCHHIO COJIEPIKAHUS
OHOIOrHYECKOro 00pa3oBaHmsl.

B nporpamme no 6monorun (10-11 kmaccel, 6a30Belii ypoBeHb) peaqH3oBaH
MPUHIMIT MPEEMCTBEHHOCTH B M3Y4YCHHHM Ouosnoruu, Omarogaps uemy B HEi
[IPOCMATPUBAETCS HANPABJIEHHOCTb HAa pa3BUTHE 3HAHWH, CBA3AHHBIX C
dbopmMHpOBaHHEM  €CTECTBEHHO-HAay4YHOTO MHPOBO33pPEHHS, LICHHOCTHBIX
OpPUEHTALMH JIMYHOCTH, FKOJOTHYECKOTO MBILJICHHS, MPEACTaBICHUI O 310POBOM
oOpa3e XH3HM M OEpeKHBIM OTHOIIEHHeM K OKpYJKalolleil MpUpoaHOH cpeje.
[Tostomy Hapsizy ¢ m3ydeHuem OO0IIEOMOIOrMYECKUX TEOPHH, a TAKKE 3HAHUHM O
CTPOEHHMH KHBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX ITPOTEKAIOIINX B
HUX IPOLIECCOB B MporpaMme 1o OMOJIOrMM Y/IE/ICHO BHUMAHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHHUI B MOBCEAHEBHOM *U3HU I PCLICHUs MPUKIIAJIHBIX 3a/]1a4, B
TOM 4ucie: NpoQUIAKTHKKA HACIE/JICTBEHHBIX 3a00JieBaHUN 4Ye/lOBeKa, MEeIHKO-
I'€HETHYECKOTO KOHCYJIbTHPOBaHMUS, 00oCcHOBaHUS IKOJIOTUYECKH
11e1eco00pa3sHoro IOBEICHHs B OKPYKAIOLIEH [PUPOJHON cpene, aHalin3a
BJIUSIHUSL XO3SIMCTBEHHOM JICSITEILHOCTH YEJOBEKa Ha COCTOSHUE MPHPOAHBIX M
MCKYCCTBEHHBIX IKOCHUCTEM. YCUIICHHE BHUMAaHUS K MIPUKIIAHONW HANPaBJICHHOCTH
yuebHoro npeamera «bHOJIOrHA» NPOAMKTOBAHO HEOOXOJAMMOCTBIO OOecreyeHus
YCIIOBMIA /ISl pelICHUs OJIHOM M3 aKTyallbHBIX 337au IIKOJIbHOT0 OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mnpeanonaraer ¢GopMupoBaHue y  oOydarommuxcs
CIOCOOHOCTH aJaNTUPOBAaThCS K H3MEHEHUsM [UHAMHYHO pa3BHBAKOLIETOCs
COBPEMEHHOI0 MHpa.

buonorus Ha ypoBHEe cpeaHero oOmero o0pa3oBaHMs 3aHUMAET BaXKHOE
mecto. Ona oGecrnieunBaer (opmupoBanue y 0OydalOUIMXCS MPEACTABIECHUH O



HAYy4YHOM KapTHHE MUpa, pacumpseT v 00001aeT 3HaHus O KUBOM npupoje, eé
OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OPraHM3allid M JBOJIOLMH, CO3HAET
YCIOBUS  JUIS:  TMO3HAHMSA  3aKOHOB  JKMBOH  TNPHPOAbI,  (OpMHpPOBaHHS
(PyHKLIMOHANLHOM TI'PaMOTHOCTH, HABBIKOB 3J0POBOr0 M 0Oe3omacHoro ooOpasa
KM3HHU, KOJOTMYECKOT0 MBIIIJICHHUs, [ICHHOCTHOTO OTHOUICHHUS K KMBOM MPHPOJE
H YEJIOBEKY.

bomnbioe 3nauenne OMOIOTHS HMEET TaK)Ke IS PEIICHHs BOCITHUTATEIBHBIX U
pa3BHUBAIOIIMX  3aja4  cpeaHero  obmero  oOpa3oBaHus,  COLUAIM3ALMH
oOyuaronmxcs. M3ydyenne Ouonorun obecneunBaer ycnoBust Juisi (GOPMUPOBAHUS
MHTE/UICKTYaJIbHbIX, KOMMYHHKAlLMOHHBIX ¥ WH(OPMAUMOHHBIX  HABBIKOB,
3CTETHYECKOH KYJIBTYpbI, CIIOCOOCTBYET MHTErpallid OHOJOTMUECKHX 3HAHWM €
IIPE/ICTaBICHUAMH M3 JPYTUX YYEOHBIX MPEIMEeTOB, B YaCTHOCTH, (PU3NKH, XUMUH
U reorpadguu. Ha3BaHHbIE TONOXKEHHUS O MpeqHa3HAYEHHH y4eOHOro mpeaMera
«buonorus» cocraBWIM OCHOBY /Ul ONPEJE/IEHUs IMOJXO0A0B K OTOOpY H
CTPYKTYPUPOBAHHIO €ro COJAEpIXNaHHUsl, TMPEACTaBICHHOI0 B IporpaMme Io
OHONOTHH.

Ot16op coaepxxanus yuyedbHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3MIMH KyIbTypocoOoOpa3HOToO TNOAXONa, B COOTBETCTBHHM C
KOTOPbIM OO0y4arouiuecs JOJUKHbl OCBOMTb 3HAHHUSA M YMEHHs, 3HAYMMBbIC JUIs
dbopmupoBaHus 0oOLIEH KYIBTYpPbI, ONPEICIAIONIHE aJCKBATHOE MOBEICHHE
4eIoBeKa B OKpYsKalolled NpUpOoHON cpeje, BocTpeOOBaHHBIE B MOBCEIHEBHOM
)KU3HU M NPAaKTUYecKoH AedrenpbHOCTH. Ocoboe MecTo B JTOH cHCTEMe 3HaHWH
3aHUMAIOT JIEMEHTBI COJICPIKAHUSA, KOTOPbIE CIIyXKaT OCHOBOM /15t (hopMHUpOBaHUS
[PEICTaBICHUH O COBPEMEHHOH eCTEeCTBEHHO-HAy4yHOHl KapTHHE Mupa M
[ICHHOCTHBIX ~ OpPMEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOIMX  IyMaHH3aLUH
OHMOIOrHuecKoro 00pa3zoBaHMs.

CTpyKkTypupoBaHue coOjAepKaHus yduyeOHOTO Mmarepuana B NpoOrpamme Mo
OMOJIOrMHM  OCYIIECTBICHO € Y4E€TOM NPHOPUTETHOTO 3HA4eHHUS 3HaHUI 00
OTJIUYUTENBHBIX OCOOEHHOCTAX HKUBOM MPHPO/IbI, O €€ YPOBHEBOH OpraHu3aluu U
9BOJIIOLMH. B COOTBETCTBHHU € 3TUM B CTPYKTYpeE yueOHOro npeamera «buonorus»
BbIJICJIEHBI CIEAYIOLINE COAEpKATENbHbIE THHUH: «bHoNOrusa Kak Hayka. MeTojipl
Hay4yHoOro nosHanus», «Knerka kak Ouonorumyeckas cucrema», «OpraHusm Kak
Ouonoruueckas cucrema», «Cucrema M MHOroodpasue OpPraHMYECKOro MUpPay,
«IBOMOLMS HKUBOH HPUPOIBDY, « IKOCHCTEMBI U MPUCYLLINE UM 3aKOHOMEPHOCTHY.

Llens u3yuenus ydeOHoOro npeamera «buonorus» Ha 0a30BOM ypOBHE —
OBNaZieHHe  OOYy4alOUMMHCS  3HAHUSAMH O  CTPYKTYpPHO-(DYHKIHOHAIBHOM
OpraHM3alli¥ JKUBBIX CHCTEM pAa3sHOr0 paHra M MNpuHoOpeTeHHE YMEHHl
UCMONB30BaTh ITH 3HAHMSA JUISl TPAMOTHBIX JEHCTBHI B OTHOIIEHWH OOBEKTOB
KMBOH IIPUPOJIBI U PEILICHUS PA3JIMYHBIX )KU3HCHHBIX POOJICM.

JlocTuxkenue uenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6azoBoM
YpPOBHE 00eCreunBaeTCs peleHUeM CIIe1yOINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCSA CHCTEMBI 3HAHHH O OHOJIOTMYECKHX TEOPHsX,
YUEHHSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, I'MIOTE3ax, MpaBmiIax, CayKaluX OCHOBOI
uist (hopMHpOBaHMS IIPE/ICTABICHUII O ECTECTBEHHO-HAY4YHOU KapTHHE MHpa, O
METO/IaX HAYYHOIO IMO3HAHMUS, CTPOCHUH, MHOTOOOpa3HH U OCOOCHHOCTSIX KHBBIX



CUCTEM Pa3HOro YPOBHS OPraHM3alliH, BLIJAAIOIIMXCS OTKPBITHIAX U COBPEMEHHbIX
MCCIIEIOBaHUAX B OMOJIOTHUH;

(opMupoBaHHE y O0YYaIOIIHUXCS TMO3HABATEIbHBIX, WHTEIUIEKTYaIbHBIX H
TBOPUYECKUX CIOCOOHOCTEH B MpPOLECCE aHaiu3a JaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOrMK Hay4HBIX B3IJISOB, MACH M MOAXOAOB K HM3YYCHHIO JKMBBIX CHCTEM
pa3HOro ypOBHSA OpPraHHu3aluu;

CTaHOBJIEHHE Yy oOOydwarommxcs oOmei KyabTypsl, (YHKIHOHATLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUNH OOBACHATH U OLEHUBATH SIBJICHUSI OKPYIKAIOILIEro
MUpa JKMBOH NPHUPOJBI HA OCHOBAHUM 3HAHWUH M ONBITA, MOJYYEHHBIX IIPU
M3y4CHUU OHOJIOrHH;

(dopmupoBaHue y O0OydYaIOIIMXCS YMEHHMH MJUIIOCTPUPOBATH 3HAYCHHE
OMOIOrMYeCKUX 3HAHUH B MPAKTUYECKOH [IeATENILHOCTH YeJIOBEeKa, pPa3BUTHH
COBPEMEHHBIX MEIUIIUHCKUX TEXHOJIOTUI ¥ arpOOHOTEXHOIOTHIA;

BOCIHUTAHHE YOEXKAEHHOCTH B BO3MOKHOCTH ITO3HAHHS YEJIOBEKOM JKHUBOM
IIPHPO/Ibl, HEOOXOAMMOCTH OEPEKHOTO OTHOUICHHS K HEl, COOJIIOICHUS ITHYECKUX
HOPM TIPH MPOBEICHUH OMOIOTHUECKHX UCCISA0BAHMIA;

OCO3HAHME IEHHOCTH OWOJIOTMYECKUX 3HAHWWA JUISl TOBBILIEHUS YPOBHS
IKOJIOTUYECKON KYIBTYPHI, A1 (GOPMHUPOBAHUS HAyYHOTO MHPOBO33PEHHUS;

IPUMEHEHHE NMPHUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCE/IHEBHOM XKU3HH JIs
OIICHKH TOCJIC/ICTBUI CBOCH JESATEIBHOCTH 10 OTHOIICHUIO K OKPYIKaIOIICH cpeje,
cOOCTBEHHOMY 3/10pOBbIO, O0OCHOBaHME U COOMIOICHHE Mep NPOPUIAKTUKH
3a00JIeBaHHH.

B cucreme cpeanero obmero obpasoBanus «buonorus», msydaemas Ha
0a30BOM YPOBHE, SIBJISIETCS 00s3aTelIbHbIM YUYeOHBIM IPEIMETOM, BXOJSIIUM B
cocTaB npeaMeTHoi o0nacTu « EcTecTBeHHO-HAYUHBIE MPEIMETHD.

JInst u3yuenuns Ouonoruu Ha 6a30BOM ypOBHE cpeHero obuiero odpasoBanus
oTBoauTCa 68 vacoB: B 10 kmacce — 34 yaca (1 gac B Hemenmo), B 11 kmacce — 34
yaca (1 gac B Hezento).



COJAEP)KAHUE OBYUEHMUS
10 KUITACC

Tema 1. Buosiorusi kak Hayka.

buonorus kak Hayka. Csi3b OMOMOrHH ¢ OOIIECTBEHHBIMU, TEXHUYECKHMHU H
JPYTHMH €CTECTBEHHBIMH HaykaMu, Guiocodpuei, STHKOH, ICTETHKOH M TPaBOM.
Pone Owuonorum B (GOpMHUPOBAHMU COBPEMECHHON HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrHYECKHX HAYK.

MeTtoapl MO3HaAHUS KUBOH MPUPOJIbI (HADIIIOACHHE, YKCIICPUMEHT, OIHCAaHuE,
u3MepeHue, Kiaccuukalms, MOACIUpOBaHWE, CTaTUCTH4YecKas o0paboTka
JIAHHBIX ).

Jemoncrpanun:

[Toprpersi: Y. [lapsun, I'. Menaens, H. K. Konbsuos, k. Yorcon n @. Kpuk.

Tabauup! 1 cxeMbl: «MeToabl MO3HAHUS JKUBOH MPUPOJIBLIY.

JlabopaTopHbie H NpPaKTHYECKHEe padoThI:

[Ipaktueckasa pabora Ne 1. «Mcnonb30BaHue pas3iUyHBIX METOJOB IPU
U3Y4EHUH OHOJIOTHYECKUX O0BEKTOBY.

Tema 2. ’KuBbie cHCTEMbI 1 HX OPraHU3ALHSA.

JKusble cucteMbl (OHOCHCTEMBI) Kak NpeaMeT uzydeHus ouomoruu. Otanyue
YKMBBIX CHCTEM OT HEOPraHUYECKOH MPUPO/IBL.

CpoiicTBa OMocHCTEM M BX pazHooOpasue. YpOBHH OpraHU3aluu OMOCHCTEM:
MOJICKYJISIPHBIN, KJIICTOYHBIM, TKAHEBBIH, OPraHU3MEHHBIH, IOMYJISUHOHHO-
BUJIOBOH, 3KOCUCTEMHBIH (OMOreoneHOTHYECKHiT ), OHoChepHBbIN.

Jdemoncrpanum:

TabGaup U cxembl: «OCHOBHBIE MPU3HAKK KU3HW», «YPOBHHU OpraHu3allun
YKUBOH MTPUPOJIBI.

OO6opynoBanue: Mojesb MoJiekybl JJTHK.

Tema 3. XumuuyecKHii COCTAB U CTPOEHHE KJIETKH.

XUMHYECKHH COCTaB KJICTKH. XMMHYCCKHUE DJIEMEHTBI: MAaKpO3JICMEHTHI,
MHUKPODJIEMEHTHI. BOia M MHHEpabHbIE BEILECTBA.

@yHKIMKU BOABI W MHUHEpaIbHbIX BeulecTB B kierke. [loaaepkanue
OCMOTHYECKOTO OayaHca.

benku. CocraB u crpoeHue 0einKOB. AMHUHOKHUCIOTbI — MOHOMEpHI OelIKOB.
HeszameHuMBbIC ¥ 3aMEHUMBIC AMUHOKHUCIOTEI. AMHMHOKHCIIOTHBIM COCTaB. YpOBHHU
CTPYKTYpbl ~0enKkoBOi  MoJekymnbl (MepBUYHAsA, BTOPHUYHAS, TpPeTHYHAA W
YETBEPTUYHAA CTPyKTypa). XHUMHYECKHE CBOHcTBa OenkoB. buonoruueckue
(YHKITH GETKOB.

®depmenTsl  — Ouonorumyeckue Karanuzatopel. CrpoeHue (epmeHrTa:
aKTUBHBIH ILEHTp, cyOcTpaTHas crneuuduyHocts. KodepmenTsl. ButamMuHBL
Otnuunsg GepMEHTOB OT HEOPraHMYECKUX KaTaJIu3aTOPOB.

VraeBoasl: MoHOcaxapujabl  (Imoko3a, pubo3a W JI€30KcHpndO03a),
aMcaxapujbel  (caxaposa, JlakTo3a) W nojucaxapuabl  (Kpaxmani, TJIMKOTEH,
LeJUIr0J103a). bruonornyeckue QyHKLUHU yIIIEBOJOB.



Jlunuaer:  tpurauuepuasl, Qocedomunuasl, crepouinl. 'napoduiabHO-
ruapodobubie cBoiicTBa. buonoruuyeckne ¢Gynkumm aunuaoB. CpaBHeHHE
YIJI€BOJI0B, OCIIKOB H JIMITHU/IOB KaK HCTOYHHUKOB YHEPTHH.

HyxneunoBsle kucnorel: JIHK u PHK. Hykneoruasr — moHOMeps
HykaeuHOBbIX KuCIOT. Ctpoenue n ¢pynkunn JAHK. Ctpoenue n dpynkunn PHK.
Buzaet PHK. AT®: crpoenne u GpyHKIMH.

[{uTonorus — Hayka o kietke. Kierounas Teopusi — mpumep B3aUMOJEHCTBUS
ujaei 1 GakToB B HAYYHOM MO3HAHUH. METO/Ibl U3YUEHHS KIIETKH.

Knerka kak wnenoctHas xkuBas cucrema. OOmuMe mnpU3HAKKU KIETOK:
3aMKHYTas HapyxHas MemOpana, mosnekynabl JIHK kak renermueckuit anmnapar,
CHCTEMA CHHTE3a Oellka.

Tuner knetok: »sykapuoTHueckas # npokapuotnyeckas. OcoOeHHOCTH
CTPOCHUSI TIpoKapuoTH4ecKou KieTkd. Kiierounas crenka Oakrepwmii. CTpoeHue
IYKApUOTHYECKOH KIeTKH. OCHOBHBIC OTJIHYHMS PACTUTEIbHON, KHUBOTHOH M
IpUOHOM KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPhI KIETOK — KJIETOYHAs CTeHKA, MIMKOKAJIHKC, MX
¢yukuun. [Tnazmatuyeckas memOpana, e€ coiicTBa u Gpynkumu. [{uronnaszma un eé
opranouael. OnHomemOpanueie opranonabl kietku: JIIC, anmapar ['omsmxu,
m30coMbl.  [1071yaBTOHOMHbBIE OpPraHoW/bl KJIETKH: MHUTOXOHJAPHH, ILIACTH/BL.
[IpoucxoxaeHue MuUTOXOHApUil M muactuA. Buasl mnactua. HememOpanHbie
OpPraHou/bl KIETKH: pPHOOCOMBI, KIETOYHBIH UEHTpP, UEHTPHOJIH, PECHHYKH,
KTyTUKH. QyHKUMH OPraHOMI0B KJIETKH. Briroyenus.

Anpo — perynaropHsiii neHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KapHoIlIa3Ma, XpOMAaTHH, SAPbILIKO. XPOMOCOMBI.

Tpancnopt BeliecTB B KJIETKE.

Jdemoncrpauumn:

[Toptpetsr: A. JleBeuryk, P. I'yk, T. llIsann, M. lllnennen, P. Bupxos, Ix.
Yotcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammer:  «Pacnipesenenne XMMHUYECKHX SJIEMEHTOB B HEXKUBOI
npupoze», «PacrpeeneHue XUMHUYECKUX JIEMEHTOB B JKUBOH MPUPOJIEN.

Tabmuupr u cxemsl: «llepuoanveckas Tabmuia XUMHYECKHUX IJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BO/Ib», «brocuuTes 6enka», «CTpoeHue MoJieKyJibl Oenkay,
«Ctpoenue pepmenra», «HyknennoBsie kucinorel. JJHK», «Crpoenne monekyiibt
ATD», «CtpoeHHe dYKapHOTHYECKOH KIETKH», «CTpOeHHE KUBOTHOM KIETKHY,
«CTpoeHHe pacTUTENbHOH KIeTKW», «CTpoeHHE MPOKApPUOTHYECKOH KICTKH»,
«CTpoenue sajpa KIeTKH», «YraeBoab, «JIunamas.

OOopynoBanue: CBETOBOH MHMKpPOCKOM, 00OpyAOBaHME /I MPOBEICHHUSA
HaOmIOIEHNH, W3MepeHH, AKCIEPUMEHTOB, MHKpOMpENaparbl pPacTUTEIbHBIX,
KMBOTHBIX M OaKTepUaIbHbIX KJICTOK.

JlaGoparopHblie H IPaKTHYeCKHEe padoThI:

Jlaboparopuas pabora Ne 1. «M3yueHue KaTaqiuTHYECKOM AKTHBHOCTH
(depMeHTOB (Ha MpUMEpe aMHUIa3bl HIH KaTanassl)».

JlaGoparopnas pabora Ne 2. «M3yueHume CTpoeHHs KIETOK PacTeHHIH,
JKUBOTHBIX W OakKTepuil M0/ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpernaparax U HMX
OMHCAHUE.



Tema 4. )KusneaesiTeJIbHOCTb KJICTKH,

OOMeH BemiecTB, Wi MeTaboIM3M. ACCUMMIIALIMS (MUIACTHYCCKHM OOMEH) u
JUCCUMHUIIALMA (DHEPreTHYECKU OOMEH) — JIB€ CTOPOHBI €IMHOro Iporecca
merabonu3zma. Poib 3aKOHOB COXpaHEHUsI BEHIECTB M JHEPruM B INOHUMAHUU
meTabonusma.

Tunbr oOmena BemecTs: aBToTpodHbIH U rereporpodubiii. Ponb pepmenTos
B 0OMEHE BEIIECTB ¥ NPEBPAIICHHH YHEPTUH B KIETKE.

®otocunte3. CperoBas U TemHoBasg daspl  ¢dorocuHTe3a. Peaxkuuu
dorocunte3a. IdpdexTuBHOCTh PoTocUHTE3a. 3HAUeHHEe HOTOCUHTE3A JJIsl KU3HH
Ha 3emuie. Biusaue ycnoBuil cpeibl Ha (POTOCHHTE3 M CHIOCOOBI MMOBBILLICHHUS €ro
[IPOYKTHBHOCTH Y KYJbTYPHBIX PACTEHHMH.

XemocunTe3. XeMocuHTe3upyolme daktepun. 3HaueHHe XeMOCHHTe3a s
KU3HHU Ha 3emuie.

DHepreTuueckuii oOMeH B kierke. PaciuensieHue BelIeCTB, BbIAC/ICHUE H
AKKYMYJUPOBAaHHE DJHEPruM B KIETKE. ITalbl 3IHEPreTHHYecKoro obdmeHa.
[ nukonns. bpoxkenue w ero Buabl. KHCIOpOJHOE OKHUCICHHE, WIH KIETOYHOE
JIbIXaHUE. OxucnurenbHoe (dochopunupoBanme. DddexTuBHOCTD
IYHEPreTHYECKOT0 OOMEHa.

Peakuuu wmatpuuHoro cuHre3a. [eneruyeckas unH(popmauus u JHK.
Peanuzainusi reHernyeckoit uHbOpMaIMK B KIeTKe. ['€HETHYECKHMHl KO M €ro
ceoiicTBa. Tpanckpunuusa — matpuunbiii cuntes PHK. Tpancasiumsa — 6uocunres
Oenka. Dtambl TpaHcasuud. KoaumpoBanme amuHOKHCIOT. Poab pubocom B
ounocuHTe3e OenKa.

Hekuerounsie opmbl xu3HU — BUpYyChl. Mictopust otkpsitust Bupycos (/1. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS W JKU3HEHHOrO IMKJIa BHPYCOB.
bakrepnodaru. bonesnm pacreHmii, JKMBOTHBIX M YEIOBEKA, BbI3HIBAEMBIC
Bupycamu. Bupyc mmmynopedunura yenoseka (BHY) — Bo3byaurens CITM/a.
OOpaTtHas  TpaHcKpunuus, peBeprazda u  uHrerpasza. lIpodunakruka
pacnpocTpaHeHusi BUPYCHBIX 3a00JIeBaHUIA.

Jdemoncrpauumn:

[Toprpetsr: H. K. Konbuos, /1. M. iBanosckuiu, K. A. Tumupsases.

Tabmuusl v cxembl: «Tunel nutanus», «Metabonuszm», «MHTOXOHAPUSY,
«JnepreTuyeckuii odmen», «Xmopommact», «Dotocunres», «Crpoenne JIHK»,
«Ctpoenne u pynkunonuposanue rea», «Cunres denkay», « eHeTHUCCKHH KO,
«Bupyce», «bakrepuodaru», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIM/da,
oaxtepuodarayn, «Permkarms JJTHK».

OOopynoBanue: Monenu-anmaukanuu «Yasoeune JIHK u tpanckpunuus»,
«buocunres denkay», «CtpoeHune KieTkn», moaens crpykrypsl JTHK.

Tema 5. PazMHoOkeHHe M HHAHBH/1YAJIbLHOE PA3BHTHE OPraHU3MOB.

KneTouHbslii MK, WIW JKU3HEHHBIH LUK KiIeTku. MHTepdaza u MuTO3.
[Ipoueccel, nporekatoume B uuTepdase. Perummkauus — peakuus MaTpHUHOIO
cunre3a JIHK. Crpoenne xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMTJIONAHBI M TAlUIOWJHBIH ~ XpPOMOCOMHBIE  HaOopbl.  XpoMaTHIbI.
[{uronoruyeckne OCHOBbI PAa3MHOXKEHHS W  HMHAMBUIYAIBHOIO  Pa3BUTHS
OpraHu3MOB.



Jenenne knetku — muto3. Cragunm murosa. [Ipoueccel, mpoucxonsiiue Ha
pa3HbIX CTaMAX MUTO3a. BUOOrMYECKMiA CMBICIT MUTO3a.

[Tporpammupyemas rudelb KIeTKH — aronTos.

@®opMmbl pa3MHOXKEHHSI OPraHu3MoB: Oecriosnoe U nosioBoe. Buasl Oecnonoro
pa3MHOMKEHMsI: JICJICHME HaJABOE, TMOYKOBAHME OIHO- M MHOTOKJICTOYHBIX,
cnopooOpa3oBaHue, BEreTaTHBHOE pasMHOKeHHe. McKyccTBeHHOE KIOHHpOBaHHE
OpPraHU3MOB, €r0 3HAYECHUE JUIS CENEKIMN.

[TonoBoe pa3MHOKEHHUE, €ro OTJIHYUS OT OECnoIoro.

Meiio3. Craguu meiio3a. [Ipomecchl, mpoucxonsnue Ha CTAAUSIX MeHo3a.
[loBenenue xpomocom B wmeiose. Kpoccunrosep. buonoruueckuili cmbici M
3Ha4YE€HHE MeHOo3a.

["amerorenes — mpouecc 00Opa3oBaHMS TOJOBBIX KJIETOK Yy JKHUBOTHBIX.
[TornoBbie *kene3bl: CEMEHHUKH W SUYHUKH. OOpa3oBaHWE M pPa3BUTHE TIOJIOBBIX
KJIETOK — ramer (crepMmaro3oujl, sHLeK/IeTka) — ClIepMaroreHe3 M OBOIeHE3.
Oco0eHHOCTH CTpPOEHHUS SHIEKICTOK M crepMaro3om/ioB. OmiogoTBopeHue.
[TapTeHorenes.

WuauBuayansHoe pasButve (OHTOreHes). OMOpPUOHAIBHOE  pa3sBUTHE
(amOpuorenes). Jtanbl YMOPHOHANBHOTO PAa3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
apobsienue, racrpyisuus, opraHoreHe3. [ToctamOpuonanbHoe paszsurue. Turnbl
[IOCTIMOPUOHAJIBHOIO Pa3BUTUS: NpsAMOe, HempsiMoe (JM4MHO4YHOe). BausHue
Cpelbl Ha Pa3sBUTHE OPraHu3MoB, (GakTOPbl, COCOOHBIC BBI3BIBATHL BPOKIAEHHDIC
YPOACTBA.

Poct u pasutrue pacteHuil. OHTOT€HE3 IBETKOBOI'O PACTCHHS: CTPOCHHE
CEMEHHU, CTa/IUH Pa3BUTHSI.

Jdemoncrpanumn:

Tabnuubt u cxembl: «POpMbI pa3sMHOXKEHHS OpPraHu3MoB», «/[BoiiHoe
OIUIOZIOTBOPEHHE y IBETKOBBIX pAcTeHHi», «BereraTuBHoe pa3MHOKEHHE
pactenui», «Jlenenne wierku Oakrepuit»y, «CTpPOEHUE TOJNIOBBIX KIETOK»,
«CtpoeHue xpomocomsl», «Kierounsnii uukny, «Permnmmkanus JHK», «Mwuto3zy,
«Meiios», «lIpsamoe u Henpsimoe pasBuTHe», «l'aMeToreHe3 y MaeKONUTalomMUX
yenoBeka», «OCHOBHBIE CTaIMH OHTOTCHE3a).

ObopynoBanue: MHKPOCKOII, MHKpPOTpernapaThbl «CriepmMaTo301/1bl
MJIEKOTIMTAIOUIETO», «SIHIEKIeTKa MIEKONMUTAIomero», «Kapuokunes B KieTkKax
KOpeulka JiyKa», MarHuTHasi MoJelb-aniuidkauus «/lenenue kierku», mojelb
JAHK, mozaens metadazHoll XpOMOCOMBI.

JlaboparTopHbie H NPaKTHYECKHE padoThI:

JlaGoparopnasa pabora Ne 3. «HaOmopenue MHUTO3a B KIETKaX KOHYMKA
KOpeIlIKa JIyKa Ha FOTOBBIX MHKpPOTIpEnapaTax».

JlaGoparopuas pabora Ne 4. «M3yuenue cTpoeHHUs NOJOBBIX KJIETOK Ha
rOTOBBIX MHKpOITpEnapaTax.

Tema 6. Hac/ieiIcTBEHHOCTH H H3MEHYHBOCTH OPraHU3MOB.

[Tpenmet u 3amaun reneTuku. Mctopus pa3BuTHs reHETHKU. Poib iuTonorun
¥ SMOpHOJIOTMH B CTaHOBJIGHWHM TeHETHKH. Bkiaax poccuiickux u 3apyOeimHbIX
YVU€HbIX B pa3BUTHE TI'€HETUKH. MeToabl TeHeTHKH (ruOpuI0IOrHYecKuii,



LIUTONEHETHYECKHUH, MOJICKYJISpHO-reHeTHYeCKkui). OCHOBHBIE T€HETHYECKHE
nousATHs. I eHeTH4YeCKass CUMBOJIMKA, UCTIOIb3YEMas B CXEMaxX CKPEIIMBaHUI.

3aKOHOMEPHOCTH HacCJIeI0BaHHs NPHU3HAKOB, YCTaHOBJIEHHbIE . MeHaenem.
MonorubpuaHoe ckpemuBaHue. 3aKOH eIMHO00pa3usi TruOpPUIOB IEPBOro
nokoneHus. IlpaBuno jgoMuHHpoOBaHUWsl. 3aKOH pacCUICIUICHUS TPU3HAKOB.
['unoresa uncrorel ramer. [1onHOE M HENOMHOE JOMUHUPOBAHHE.

Jurubpusnnoe  ckpenBaHWe. 3aKOH  HE3aBHCHMMOTO  HACIIECIOBAHMS
npu3HakoB.  lluToreHeTHyeckue  OCHOBBI ~ AUTMOPUIAHOTO  CKPEIIMBAHMSL.
AHanusupytolee ckpetdpanue. Mcnosib30BaHue aHAIM3UPYIOIEr0 CKPENMBaHUs
JUISL OTIPEIC/ICHUS TEHOTHIIA OCOOHU.

CuennieHHoe  HaciaegoBanue npusHakoB. Pabora T. Moprana 1o
CUEIUIEHHOMY HaclieZjoBaHMuIO reHoB. Hapyuienue cuenyienus reHoB B pe3yjbTaTe
KPOCCHHTOBEpA.

XPpOMOCOMHAs TEOPHsI HACIEACTBEHHOCTH. [ 'eHeTHYeCKHe KapThl.

['eHeruka nmona. XpoMOCOMHOE OIpeJeieHHe Ioaa. AyTOCOMBI U I10JOBbIE
Xxpomocombl. ['omorameTHsie W reTeporaMeTHbie opraHusmbl. Hacnenosanue
IIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

HN3menunBocTh. BHOBI HM3MEHYHBOCTH: HEHACJIEACTBEHHASA M HACJIEICTBECHHAS.
Posb  cpeabl B HEHACHIEACTBEHHOHM  M3MEHUYMBOCTH.  XapakTEpUCTHKA
MO TM(PUKALIMOHHOM N3MEHUYMBOCTH. BapuallMOHHBIN psiji U BapuallHOHHAsT KPUBas.
Hopma peakiun npusnaka. KoJMYeCTBEHHbIC M Ka4e€CTBEHHBIC NPH3HAKH W HMX
HopMa peakuuu. CBolicTBa MOAN(DUKALIMOHHONW H3MEHUYHBOCTH.

HacneacTtBeHHasi, WM TeHOTHNUAYEcKas, W3MeHYMBOCThb. KomOuHaTrmBHas
U3MEHYHMBOCTb. Meilo3 W MoJIOBOM Mpolecc — OCHOBAa KOMOMHATHBHOM
M3MEHYNBOCTH. MyTalmoHHas usMeHunBocTh. Kinaccupukanus Mytauuii: reHHbie,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa u npuunHbl mytauui. Myrarennsie GpakTopbi.
3aKOH TOMOJIOTMYECKUX PAAOB B HAcaeACTBEHHON n3menunsoctu H. M. Basuiiosa.

BHesiiepHasi HaClIEeICTBEHHOCTh U U3MEHYHBOCTb.

['eneruka uyenoBeka. Kapumotun denoBeka. OCHOBHbIE METOIbl I€HETHUKH
YeJI0OBEKa: reHealorn4eckuit, OIM3HEeOBbIH, IUTOMeHETUYECKHH, OHOXUMHYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKHH. CoBpemenHoe onpeaeneHue FeHOTHIA:
MOJIHOP€HOMHOE CEKBEHUpPOBAHHE, F€HOTHITHPOBAHHE, B TOM YHCJIE C TMOMOIIBIO
[II1P-ananu3a. HacneacTtBenHnle 3a0o0JieBaHHA YelIOBEKa: TeHHBIE OO0JIC3HH,
00JIe3HH € HACJEACTBEHHOH MpPeIpaciioyioKEHHOCTbIO, XPOMOCOMHBIE 00JIe3HU.
Comarnyeckue M reHeparuBHble MyTauuu. CTBOJIOBBIC KIETKH. [IpuHIUIIBI
3/I0pOBOTO 00pa3a KU3HU, THATHOCTUKH, MPOPUIAKTUKH U JICYEHHS T€HETHYECKNX
OonesHed. MeaUKO-reHETUYECKOEe KOHCYJIbTHUPOBAHUE. 3HAYEHUE MEAULIMHCKON
IeHETUKHU B NIPEJAOTBPALIEHUH M JIEYEHHUN TeHeTHUECKHUX 3a001eBaHuil YelloBeKa.

Jdemoncrpauumn:

[Toprpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxosn, H. B.
Tumodees-Pecosckuii, H. M. Bapunos.

Tabauusr wu  cxempl:  «MOHOTHOpUIHOE  CKpeNIMBaHWE H  €ro
LIUTOT€HETHYECKasi OCHOBa», «3aKOH pacUIeIUIEeHHs! M €ro IHUTOreHeTHYecKas
OCHOBa», «3aKOH  YHUCTOThI  ramer», «JlurubpuyHoe  CKpeluBaHUey,
«lluTONIOrHYecKHEe  OCHOBBI  JIUTHOPHMAHOTO  CKpeuiuBaHus»,  «Meios»,



«B3aumoneilicTBue  aUICNIbHBIX TE€HOB», «l eHeTHYecKHe KapThl pacTeHHi,
’KMBOTHBIX M 4YeloBeka», «['eHernka mnona», «3aKOHOMEPHOCTH HaCJeIO0BaHUA,
CUEIUIEHHOTO ¢ mojom», «KapHOTUIIbI 4YenoBeKa M JKHBOTHBIX», «Buisl
u3MeHYuBOCTHY, «Moaudukanuonnas usmeHYHBOCTh», «HacnejoBanue pesyc-
(akropar, «I'eHeTnKa rpynn KpoBu», «MyTallMOHHAsE H3MEHYNBOCTbY.

OOopynosanue: Mojenu-anmuMKauuy  «MOHOTHOpHIAHOE CKpEeLMBAHUE,
«Henonnoe pomuuupoBanue», «/lurubpuanoe ckpemmuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOI W Mukpomnpenapar «/lposoduna» (HOopma, MyTrauuu
(pOpMBI KPBUIBEB M OKpAcKH Tena), repdapuii «I'opox noceBHOI».

JlabopaTopHble ¥ NPaKTHYECKHE padoThI:

Jlaboparopnaa pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTMOPHUAHOIO H
JUTHOPHUIHOTO CKpeNUBaHus Y AP030(uibl Ha TOTOBLIX MHKPOIpenapaTax».

Jlabopartopnas pabdora Ne 6. «M3yuenne Moau(pUKaAIMOHHON N3MEHYUBOCTH,
[OCTPOEHHE BAPUALIMOHHOI'O Psi/la ¥ BAPUALIMOHHON KPUBOM».

Jlaboparopnas pabora Ne 7. «AHanu3 mytaumii y JApo30(uisl Ha OTOBBIX
MHKpOTIpenaparax».

[Tpaktuueckas padora Ne 2. «CocraBireHue M aHaJIU3 POJOCIOBHBIX
4eI0BEKA.

Tema 7. Cenekuusi opraun3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuusi Kak HayKa M MpoOLECC. 3apOXKICHUE CENEKIMH U JOMECTHKAIUS.
Yyenne H. WM. BaswioBa 0 1eHTpax TMPOMCXOXKIACHUA ¢ MHOroobpasus
KyJbTYPHBIX pacTeHHH. LleHTpbl MPOMCXO0KIACHHUA AOMAlIHMX XUBOTHBIX. CoprT,
1opo/ia, ITaMM.

CoBpeMeHHbIE METO/1bl celeKIHH. MaccoBblii U MHAMBUAYANIBHBIA 0TOOPH! B
CeJICKIIMM pacTeHMid M KMBOTHBIX. OlleHKa 3Kcrepbepa. Ban3kopoacTBeHHOE
ckpeuBanue — MHOpuauHr. Ywucras nuaus. CkpelmBaHHe YHCTBIX JTHHHM.
["ereposuc, wnn rubpuanas cuna. HepoacTBeHHOe CKpeliMBaHHE — ayTOPHIMHI.
OtpnanénHass rubpupmzaums u e€  ycnexu. VCKycCTBEHHBIH MyTareHes W
[OJy4YEHUE TOMMILUIONA0B. JIOCTHIKEHUS CeJeKLUHH pacTeHWil, >KUBOTHBIX H
MHKPOOPTIaHH3MOB.

buorexHonoruss kKak oTpacib MPOM3BOACTBA. |'eHHAs MHIKEHEpHs. DTarbl
coznanua pexkomOunantHo JIHK wu Ttpancrennbix opranusmoB. Kierounas
uHxeHepusi. Kinetounsie KyiabTypbl. MUKpPOKIIOHAJILHOE Pa3MHOKEHHE PACTEHHUH.
KnonupoBaHue BBICOKOIPOAYKTHBHBIX CEIbCKOXO3AHCTBEHHbIX OPraHM3MOB.

DKkojoruyeckue M Irtudeckue  npobimemel. MO —  reHeTHuYeCKH
MOIM(PUITMPOBAHHBIC OPTAHU3MBI.
JlemoncTpauuu:

[Toprpersi: H. U. BaBunor, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
WsaHos.

Tabmuupr U cxembl: kapta «lleHTpsl NPOUCXOXkIEHHS W MHOrooOpazus
KYJBTYPHBIX pactenuit», «llopoabl gomamiHux KUBOTHBIX», «CopTra KyJIbTYpPHBIX
pactennii», «Otaanénnas rudpuanzamun», «Padorel akanemnka M. ©. MBanosay,
«Tomummonus», «OObexThl OuOTexHONOTHKM», «KieTounsie KyJabTypel M
KJIOHUpOBaHue», « KoHCTpyupoBaHUe U EPEHOC 'EHOB, XPOMOCOM.



OGopyioBanue: MyJIskH TJI0JA0B U KOPHEIJIOAOB AMKUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTteHuu, repoapui «CenbCKOX03IUCTBEHHBIE PACTEHUSY.

JlabopaTopHbie H NPaKTHYECKHE padoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHXKEHHUS! CEJICKLUU PpaCTeHUl Hu
YKUBOTHBIX (Ha CEJIEKIIHOHHY1O CTAHIIHIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATE/ILHBIH ~ Y4acTOK, B TEIUIMYHOE XO38HCTBO, J1aDOpaTopHio
arpoyHHMBEPCHUTETa MM HAyUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoONHOHHAsE OMOJIOTHS.

[Ipeanochbinku BO3HMKHOBEHUA HBOIIOLMOHHON TEOPHH. OIBOTIOLMOHHAA
Teopuss U €€ Mecto B Ouonoruu. BriusiHue 3BOTIONMOHHON TEOPUM Ha pa3BUTHE
OMOJIOIMH M APYTHUX HAyK.

CeugerenbcrBa 3BoJrouud. [laneoHTonormdeckue: IMoCIeA0BATEIBHOCTh
MOSIBJICHUS BHUIOB B TMAJCOHTOJOTHUYECKOH JIETOMHUCH, TepexojHbie (OPMBI.
buoreorpaduueckue: cxoacTBO U pasnuune GpayH U Grop MaTEPUKOB H OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M pa3iMuusid SMOPHOHOB pa3HBIX BHJIOB
1103BOHO4YHBIX. (CpaBHHUTE/IbHO-aHATOMHYECKHE: T'OMOJIOIMYHbIC, AaHAJIOIMYHbIE,
pYAMMEHTapHbIC OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXMMHYECKHE: CXOACTBO
MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX MeTabOJIMUYECKHMX MyTeill y Bcex
OpPraHHU3MOB.

DpomonuonHass Tteopus Y. Jlapsuna. IIpeAnocbulkH BO3HHUKHOBEHHS
JapBuHM3Ma. JIBHKylMe CHbl 3BOJMIOLMH BUIOB 10 JlapBuHy (M30BITOYHOE
pPa3sMHOMXKEHHE TPH OrPAaHUYEHHOCTH PECypcoB, HEONpeaeaEHHass MU3MEHYMBOCTD,
Oopn0a 3a CylecTBOBaHHE, €CTECTBEHHBINH 0TOOP).

Cunretnueckas Teopus Bomonnu (CTI) u e€ OCHOBHBIE MOJTOKEHHS.

MukposBounonus. [Tomyasiuus kak e JMHHIA BUA U IBOJIOLMH.

JBmxkyimme cuibl ((hakTopbl) IBOTOLMH BUIOB B mnpupone. MyrannoHHbIN
MpoLecc U KOMOMHATHBHAA M3MCHYMBOCTL. llomyJsiuMOHHBIC BOJIHBI M JApeid
reHoB. M3onsims 1 MUrpanus.

EcrecTtBenHblit 0oTOOp — Hanpapasiomui ¢aktop IBomouuu. DopMbl
€CTECTBEHHOT0 0TOOpA.

[TpucnocoOieHHOCTL OpraHU3MOB Kak pe3ysbraT SBoonuH. [lpumepsbl
[IPUCIIOCOOICHUH Y OpraHu3MoB. ApoMopd03bl U HAHOAZANTALIUY.

Bua wu  BupooOpaszoBanme. Kpurepun Buma. OcHoBHbie  (hopmbl
BI1000pa3oBaHus: reorpa)u4eckoe, IKOJIOrn4ecKoe.

Maxkpoasomoniusa.  Dopmbl  IBOMIOUUH:  (pUIETHUYECKAsA, IHBEPreHTHAas,
KOHBEpIreHTHasi, napasuielibHas. HeoOparumMocTh 3BOTIOLUY.

[TpoucxoxkieHrne OT HecnenHaaTu3upoBaHHBIX mpeakos. [Iporpeccupyronias
crienuanu3anus. AJanTuBHas pajguanus.

Jdemoncrpanumn:

[Toprpersr: K. JIunnueit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K.
M. bap, 3. I'ekkenb, @. Mrosiep, A. H. CeBepuos.



Tabauup! 1 cxemsl: «PasBuTne opraHnyeckoro Mupa Ha 3emiie», «3apo/bIiim
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmel  Ooppbbl 32
cymecTBoBanue», «EcrecTBeHHbIH 0TOOP», «MHOrooOpazue COpTOB pacTeHHi»,
«MuorooOpazue  nopozy  kuBoTHbIX»,  «[lomynsumm»,  «MyraunoHHas
M3MEHYUBOCTBY, «Apomopdoss», «Manoanantammm», «OOmas aereHepaius»,
«/IBkymme cuiabl sBomoumuu», «Kapra-cxema wmapupyra nyrewmectBus Y.
JHapBuna», «bopsba 3a cymecTtBoBanue», «lIpucmocobaeHHOCTE OpPraHmn3MoBY,
«["eorpaduueckoe BH1000pazoBaHuEy», « IKOJIOIHYECKOE BH1000pa30BaHHUEY.

OOopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3JIMYHBIMH THUIIAMH OKPACKH,
Habop mioaoB M cemsH, kounekuus «lIpumepsl 3alMTHBIX MPUCTOCOONCHUN Y
’KMBOTHBIX», MOJ€/Ib «OCHOBHBIE HAIPABIEHUA IBOJIOLUH», 00BEMHAA MOIEIb
((CTPOGHHE IrOJIOBHOTI'O MO3ra MMO3BOHOYHBIX».

buoreorpagudeckas kapra Mupa, KoOJUIeKIHs «®DOpMBI COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuii», wmoaenn ammmkauus «llepekpécr
XpOMOCOM», BiaxHble Ipenapartsl «Pa3zButue Hacekomoro», «PasButue
JATYUIKW», MUKponpenapat «/lpo3odumna» (Hopma, MyTarun GOpMbl KPHUIEEB H
OKpAaCKH Teuna).

JlabopaTopHbie H NPaKTHYEeCKHE padoThI:

JlaGoparopuas paGora Ne 1. «CpaBHeHHEe BHJIOB 110 MOP(]OIOrHUECKOMY
KPUTEPHUIO».

JlaGoparopuas padora Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. BosHuKHOBEHHE M Pa3BUTHE *KU3HHU HA 3emure.

JlonayuyHble [peACTaBJICHHS O 3apOXKJACHMHM KU3HHU. HayuyHele runoressl
BO3HMKHOBEHMSI KM3HM Ha 3emue: abuoreHe3 W mnaHcriepMmusi. XUMHUYECKas
HBOJIOLMA. AOHOrE€HHBbIH CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYeCKHX.
DKCIIEPUMEHTAILHOE TOATBEPKICHHE XUMHYECKOH 3BOIIOLIMK. HavyanbHble STarsl
ouonoruyeckon 3Bomonuu. ['mnoreza PHK-mupa. @opmupoanmne memMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHUE MPOTOKIETKH. llepBble KJIeTKH M HX 3BOJHOLUA.
MdopMUpOBAHHE OCHOBHBIX I'PYIII JKHBBIX OPraHU3MOB,

PasBurne xu3Hu Ha 3emusie mo spaM H nepuogam. Karapxeit. Apxeiickas u
nporeposoiickas opbl. Ilaneosoiickas 2pa u e€ mnepuoibl: KeMOpHICKHIA,
OP/IOBUKCKHH, CUITYPUICKUA, IEBOHCKUA, KAMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iickast spa u €€ nepuo/ibl: TPHACOBBIN, OPCKHUH, MEIIOBOM.

KaitHo3oiickas 2pa u €€ [MepHojbl: IAJICOrCHOBBIM, HEOICHOBBIM,
AHTPOINOT€HOBBIM.

XapakTepuUCTHKa KIMMaTa M Te0JOrH4ecKux mpoieccoB. OCHOBHBIE ITarlbl
IBOJIOIMH PACTHTENLHOTO W KMBOTHOTO Mupa. Apomopdosbl y pacTeHHid u
KUBOTHBIX. [losiBiIeHME, pacuBeT U BBIMUPAHUE IPYIII )KUBbIX OPraHU3MOB.

Cucrema OpraHMY4eCKOro MHpa Kak OTpakeHHe 3BOJIOUUH. (OCHOBHbIC
CHUCTEMAaTHYECKHE TPYIIIbI OPraHu3MOB.

DBOMIONMSA YeI0BEKa. AHTPOMONOTUS KaK HayKa. PasBUTHE npeacTaBieHUl O
MPOUCXOXKACHUN YesroBeka. Meroasl u3ydeHHss adTpornoreHesa. CxoacrBa M
paznu4us 4eaoBeKa U KUBOTHBIX. CHCTEMATUYECKOE MTOJIOKEHUE YEIIOBEKA.



JBwxkymme  cuiabl  ((pakTophl)  aHTpOIOreHesa. HacneacTeennas
M3MEHYMBOCTh W €CTECTBEHHbIM OTOOp. OOmecTBeHHbIM 00pa3 KHU3HH,
M3rOTOBJICHHE OPYJIHH TPY/a, MBIIIJIEHHE, PEYb.

OCHOBHbIE CTaJMM M BETBU JBOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenslid, Yenosexk mnpsmoxomsummii, YenoBek HeanaepTaibCkHii, YenoBek
pasyMHbIi. Haxoaxkum HCKOmaeMblX OCTATKOB, BPEMs CYIIECTBOBaHUA, 0011acTh
pacrnpocTpaHeHusi, 00bEM roJ0BHOTO MO3ra, 00pa3 KU3HH, OPY/Iusl.

Yenoseueckne  pacbl.  OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOMHASA
(eBpa3miickasl),  HErpo-aBCTPaJiOWAHAsl  (PKBATOpHAIbHAS),  MOHIOJIOHMHAs
(azmarcko-amepukaHckas).  YepTel  NPHCIOCOOJICHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX PAC K YCIOBHMAM CYIIECTBOBAHMA. ENMHCTBO 4EIOBEYECKHX pac.
Kpuruka pacusma.

Jldemoncrpanumn:

[Toprpersl: ®. Pean, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabauuel 1 cxemol: «BosuukHoBenue ConHeuHOH cucTeMbl», «PasBurHe
opraHu4yeckoro mupa», «PacturenpHas  kIeTka», <« KuBoTHas  KieTkay,

«IIpokapuoTnueckas kieTka», «CoBpeMEHHass CHCTEMa OPraHUYeCKOro MHUpay,
«CpaBHEHHE AHATOMHYECKHMX 4YepT CTPOEHUs 4YeIOBEKa W 4eOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIC MeCTa [MAJCOHTOJIOTMYCCKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4esoBekay», «/lpesneinme moan», «/lpesuue moan», «llepsbie
COBPEMEHHBIE JTIOIN», «YelI0BeYeCKHEe pack».

OO6opynoBanue: myssokn - «lIpoucxoxkaenue  4denoBeka» (OrocThI
aBCTPAJIONUTEKA, IMMTEKAHTPOINA, HEaHJEpPTalblld, KPOMAHBOHIA), CJICIKH HIH
M300paKEHUSI KaMEHHBIX OpYJUH MEepBOOBLITHOIO 4YelOBEKa (KaMHHU-UOMIEPHI,
pybOuna, ckpebna), reoxpoHosorudyeckas Ttabauua, Komnekuus —«Dopmbl
COXPAaHHOCTH MCKOMAEMBIX JKHBOTHBIX U PACTEHHIT».

JlaGopaTopHbie H NpaKTHYEeCKHE padoThI:

[Tpaktuueckas pabora Ne 1. «M3ydeHue uUCKOMaeMbIX OCTATKOB PACTEHUN U
’KMBOTHBIX B KOJUICKLIMAX).

DKCKypcus «IBOMIONMS OPraHUYEcKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIM HWJIN KPaeBeIUYECKUH My3€ei).

Tema 3. Oprannsmsl 1 OKpy:Kalonias cpeaa.

DKONOrus Kak Hayka. 3aja4u ¥ pasjieibl 5KOJI0ruu. MeToabl 3KOI0rH4ecKHx
MCCIeI0BaHHH. DKOJIOrHYeCKOe MUPOBO33PEHHE COBPEMEHHOIO YEJI0BEKa.

Cpeasl oOuMTaHuMs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3yIIHAs, MOYBEHHA,
BHYTPUOpPraHU3MEHHas.

Okonoruueckue ¢axropel. Kiaccuduxammss skxomorndecknx (GakTOpPOB:
abuoruyeckue, OMOTHYECKHME M aHTponoreHHele. JleldcTBHE HKOJIOIMUYECKUX
(hakTOPOB HA OPraHU3Mbl.

AbuoTtnueckue GakTopel: CBET, TEMIEpaTypa, BIaKHOCTh. DoTonepnonsm.
[Ipucnocobnenuss OpraHU3MOB K  JEHCTBHIO aOMOTHUYECKUX  (HAaKTOPOB.
buonornyeckne puTmsi.

buotuueckne  daxkropsl.  Buasl  OMOTMYECKMX ~ B3aUMOJICHCTBHIA:
KOHKYPEHLMS, XUIHUYECTBO, CMMOKHO3 U ero ¢opmel. [lapazutusm, koonepanus,



MYTYaJu3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HaxJICOHMYECTBO). AMEHCAIN3M,
HEUTpaIu3M. 3HA4YEHHWE OMOTUYECKMX B3aMMOAECHMCTBHM [UIS CYHIECTBOBAHMS
OPraHU3MOB B ITPUPOAHBIX COOOIIECTBAX.

DKoJIOrHYecKre XapakTepucTtuku nonyisuud. (OCHOBHble [OKa3aTelu
MOMYJISILMHU: YHUCICHHOCTb, IUIOTHOCTb, POXJIAEMOCTb, CMEPTHOCTb, TPUPOCT,
Murpauus. JJuHaMuka 4yuCaeHHOCTH MOMYJIALHN U €€ peryJiaLus.

Jemoncrpanumn:

[Toprpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkelns.

Tabmuusl u cxemsl: kapra «lIpupoansie 30HbI 3emiin», «Cpeabl oOUTaHUs
opranusmMoB», «®Dotonepuoansm», «llomynaumn»y, «3aKOHOMEPHOCTH pocTa
YUCACHHOCTH NOMYJIALHN HHPY30pun-TYhenbkuy», «ITumessie nenm.

JlabopaTopHbie U NPaKTHYeCKHE padoThI:

JlaGoparopHnas pabdora Ne 3. «Mopdonoruueckue oCOOEHHOCTH pacTeHHI U3
pa3HbIX MECT OOMTAHUS.

JlaGoparopuas pabdorta Ne 4. «Bnusinue cBeta Ha poCT M Pa3BUTHE YEPEHKOB
KoJieycay.

[TpakTnueckas pabora Ne 2. «Iloacu€r mioTHOCTH MOMYISALMI Pa3HBIX BUIOB
pacTeHun».

Tema 4. CooOmecrBa 1 IK0JIOrHYECKHE CHCTEMBI.

CoobmiectBo opranuzmoB — Ououeno3. CTpykTypbl OMoOlLieHO3a: BHMIOBas,
MPOCTPAaHCTBEHHAA, Tpoduueckad (nuiuesas). Buabli-nomuHantel. CBA3H B
ouoreHose.

Jkonoruueckue cuctemsl (3kocHucreMbl). IlomstHe 00 »dkocucreMe U
ouoreoneHo3e. MOYHKUMOHATbHBIE KOMIIOHCHTBI HKOCHCTEMBI: TPOAYLCHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BEHIECTB M MOTOK YHEPIrUH B IKOCHCTEME.
Tpoduueckne (muieBbIC) YPOBHH OJKOCHCTEMBI. [IMINEBBIE 1LeMH M CETH.
OcHOBHbIE TIOKa3aTeNM DKOCUCTEMBI: OuoMacca, MPOAYKIHS. DKOJIOTHYECKHE
NUPaMU/bL:  TPOAYKIIMHM, YHCICHHOCTH, Ouomaccel. (CBOHCTBA 3KOCHUCTEM:
YCTOHYUBOCTB, CaMOperyJsitius, passurue. Cykueccus.

[IpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03€pP U peK. DKOCHCTEMa XBOHHOIO
HJTH LM POKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  DKOCHCTEMBI.  ATPO3KOCUCTEMBI. Y POOIKOCHCTEMBI.
buonorunueckoe n X034HCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM M YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycroWuuBocTH 3KocucteM. CoxpaHeHHe
OMOJIOrMYeCcKOro pazHoodpasus Ha 3emie.

Yyenne B. WU. Bepnaackoro o ouocdepe. 'panuibl, coctaB u CTpyKTypa
ounocdeprl. JKuBoe BemecTBo W ero ¢yHkuuH. OcobenHoctn Omocdepsl Kak
rnodanbHOM skocucreMsl. JluHamuyeckoe paBHOBecHMe M OOpaTHas CBsA3b B
duocdepe.

KpyroBopotsl BeuecTs 1 OMOreOXMMHYECKHE LIMK/Ibl 2JIEMEHTOB (Yyriepoja,
a3ota). 3oHanbHOCTH OHOocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6nocdepe 3emiin. AHTpOINOreHHbIe U3MEHeHus B Ouocdepe.
['no0GanpHbIe 3KOIOrMYECKUe NPOOIIEMBL.



CocyuiecTBoBaHue MPUPOIbI H 4eJIOBEYEeCTBa. Coxpanenue
Ouopaznoodpa3us Kak 0CHOBa ycToitunBocTi O6uochepsl. OcHOBa pallMOHATBHOTO
yNpaBJI€HHs TPHPOJAHBIMM pecypcaMH M WX Hcnoiab3oBanue. JlocTHxkeHus
OMOJIOrvH U OXPaHa MPUPO/IbL.

JleMoHCTpanum:

[Toprpetsr: A. JIk. Tencin, B. H. Cykaués, B. M. Bepnaackuii.

Tabaumsr u cxemsr: «llumessie nenm», «bHUOIEHO3: COCTaB M CTPYKTYpay»,
«IIpuponubie coobuiectBay, «llemu nuTaHus», «IKOJOrHYECKass NUPAMMIAY,
«buocdepa u yenoek», « IKOCUCTEMA LIMPOKOJIUCTBEHHOTO JIecay, « DKOCHCTEMA
XBOHHOrO  Jjieca», «buonenos Bopoéma», «Arpouenos», «lIpumepHsie
AQHTPOIIOrEHHBIE  BO3JECHCTBHS Ha  IpUpPOAY», «BaxueWmue HUCTOYHUKH
3arps3HeHHs BO3JyXa M IPYHTOBBIX Boj», «llouBa — BakHelas cocraBisionias
ounochepr», «@akropsl Aerpagainuu 1nous», «llapaukosiil 3bdexT», «DakTopbl
paJMOAKTHBHOIO 3arpsizHeHus Ouocoeps», «OOwas crpykrypa Ouochepb»,
«Pacnipoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KkpaH Ouochepsl»,
«Kpyrosopot yraepoja B buochepe», «KpyroBopor azora B mpupoIe».

OOopynoBanue: Mojenb-anmiukanus «Tunuunsie OMOLIEHO3bD), repOapuii
«Pactutenbhbie coobiecTBa», Koyuekiun «buornenos», « Bpenurenn BakHenmx
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp», repOapuu W  KOJUIGKUMH pPAacTeHHH W
)KMBOTHBIX, MPHHAJICKAIIME K Pa3HbIM 3KOJIOTMUYECKUM TpyINnaM OJHOrO BUJA,
Kpacnas kuura Poccuiickoii ®enepaummn, wn300pakeHUss OXpaHAEMBbIX BHJI0B
pacTeHUH U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA TTPOTPAMMBI 110
BHUOJIOTUM HA  BA30BOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHWA

Cornacno ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHMS K pe3yJibTaTam
OCBOCHHMA  OOy4alOmMMHCSA TMpOrpaMM  cpeaHero  obmiero  oOpa3oBaHus:
JMYHOCTHBIM, METAIIPEJIMETHBIM U IIPEJIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDI

B cTpykType JIMYHOCTHBIX pPe3yJabTaTOB OCBOEHMs mpeamera «buonorus»
BBIJICJICHBI CJIC/AYIOLIME COCTABISIIONIME: OCO3HAHHE O0YHaIOUIMMHUCS POCCHUICKOI
IpaK1aHCKON MACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BHUTHIO, CAMOCTOSTEIIbHOCTH
M CaMOOMNpPE/EJIEHUI0, HaJlM4YMe MOTHBAUMM K  OOydeHHIO  OHOJIOruH,
LICICHANPAB/ICHHOE PAa3BUTHEC BHYTPEHHUX YOCKICHUH JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IEHHOCTEH M MCTOPUYECKUX TPAJHLUI pa3BUTHS OHOJIOTMYECKOro
3HAHUA, TOTOBHOCTh M CIIOCOOHOCTH O0Y4YalolIMXCs PYyKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH EHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, TPHCYIIHMH CHCTEME
Ouonoruyeckoro oOpa3oBaHUs, HAJIUUKUE HKOJOTMUYECKOr0 IPAaBOCO3HAHUS,
CIOCOOHOCTH CTABHUTh LICIIH U CTPOUTD KU3HECHHBIC TIIAHBI.

JInyHoCcTHBIC pe3ysbTaThl OCBOEHHS rpeameTa «bHoIorus» J0CTUraloTcs B
eIMHCTBE Y4YeOHOM M BOCHHMTATENbHOW [EATETBHOCTH B COOTBETCTBHU C
TPaJAHIIMOHHBIMH POCCHHCKUMH COIHOKYJILTYPHBIMH, HCTOPHUYECKUMH H JyXOBHO-
HPABCTBEHHBIMU LEHHOCTSIMH, NPUHATBIMH B OOIECTBE MpaBWIIAMH M HOPMaMH
MOBEJICHUS M CHOCOOCTBYIOT [pollecCCaM CaMOMO3HAHUSA, CaMOBOCIIUTaHUSA M
CaMOpa3BUTHA, Pa3sBUTHA BHYTPEHHEH TMO3MIMH JIMYHOCTH, TMATPHOTH3MA,
YBaKEHUS K 3aKOHY M MPaBOMOPSJIKY, YEIOBEKY TPYyJa M CTApIIEMYy MOKOJIEHHIO,
B3aHMHOI0 YBaK€HHs, OEpEeKHOr0 OTHOLIEHUS K KYJIbTYPHOMY HACJIEIUI0 |
TpaJHLHUsAM MHOIOHALMOHaIpHOrO Hapoaa Poccuiickoit ®enepauuun, npupoje H
OKpY3Karollen cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHMA yueOHOro mnpeamera «buonorus»
JOJDKHBI OTPaXkKaTh FOTOBHOCTb M CIIOCOOHOCTH 00y4arOUIMXCs PYKOBOACTBOBATLCS
c(hopMUpPOBaHHOW BHYTPEHHEH TMO3WLHUEH JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX
OpHEHTALMH, T[O3UTHUBHBIX  BHYTPEHHUX  YO@XKJIEHUH, COOTBETCTBYIOILHX
TPaJMLMOHHBIM ILIEHHOCTSIM POCCHICKOrO OOIIECTBa, PAaCUIMPEHUE KHU3HCHHOIO
OMbITA W ONbITA JEATEIBHOCTH B MPOIIECCE peanu3allii OCHOBHBIX HampaBIeHHi
BOCIIMTATEILHOM AEATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTD IPAKIAHCKOHN NO3HLMH 00YyYaKOIIErocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJICHA POCCUICKOIrO OOIIECTBa;

OCO3HAaHME CBOMX KOHCTUTYLHOHHBIX IpaB WU 00S3aHHOCTEH, YyBaKEHHE
3aKOHa M MPaBONOPAIKa,;

rOTOBHOCTb K COBMECTHON TBOPHYECKON JIEATEIBHOCTH T[PH CO3aHUH
y4eOHBIX [POEKTOB, PELICHUH Yy4eOHBIX U IMO3HABATEJIBHBIX 3a/1a4, BBIIIOJHEHUU
OMOIOrMUECKUX IKCTICPUMEHTOB;



CrocoOHOCThL  OmpeeNaTh COOCTBEHHYIO TO3MLMIO 10 OTHOIICHHIO K
ABICHUSAM COBPEMEHHOM )KU3HH M OOBACHSATH €€;

YMEHHE YYHTBHIBATH B CBOMX JCHCTBHAX HEOOXOJAMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJIEHCTBUS JIHOJIeH C pa3sHbIMHU YOXKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKECHHEM;

rOTOBHOCTb K COTPYAHHYECTBY B MPOLIECCE COBMECTHOIO BBINOJIHEHHSA
yueOHBIX, TO3HABATEAbHBIX W WMCCIEIOBATEABCKUX 3a7a4, YBaXKHUTEIBLHOTO
OTHOIIEHWS K MHEHHIO OIIMOHEHTOB MpH OOCYKIEHHH CHOPHBIX BOIMPOCOB
OMOJIOTUYECKOT0 COJIePIKAHUS;

FrOTOBHOCTb K I'YMaHUTAPHOM M BONMOHTEPCKOMN JCATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHUSA:

c(hopMHPOBAHHOCTH POCCHHCKOM IpaXk1aHCKOM HIAEHTUYHOCTH,
NaTpUOTH3Ma, YBAKEHUSI K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH TEpen
Poauno#, roppoctu 3a cBOM Kpail, cBOK PoaMHY, CBOH S3BIK H KYJBTYPY,
[IPOLJIOE ¥ HACTOSIIIECE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K TTPUPOIHOMY HACIAEIHIO U TTAMATHUKAM TPHPO,IbI,
JocTiKeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHe OMOJIOrMH, TOHUMAHUs 3HAYEeHUs OWUOJIOTMH B I103HAHMM 3aKOHOB
IIPUPO/IbI, B KU3HH YEJIOBEKA U COBPEMEHHOIr0 00I111eCTBa;

uaeHHas yO0exAEHHOCTb, TOTOBHOCTb K CHY:KeHHIO M 3amure OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

OCO3HAHHE JIYXOBHBIX LICHHOCTEH POCCHICKOTO HApo/a;

c(hOPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, ATHYECKOr0 MTOBEACHMS;

CrocOOHOCTL OLIGHHUBATH CHUTYAIMIO WM NMPHHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSACH Ha MOPalIbHO-HPABCTBEHHBIC HOPMbI M IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJA B IOCTPOEHUE YCTONYMBOTO OYIYILEro;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJIUTENSIM, CO3/JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOIO TMPHUHATHA LICHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBHH C
TpaguuuamMu Hapoaos Poccun;

4) 5CTeTHYECKOI0 BOCIIHTAHUSA:

ICTETUYECKOE OTHOILEHUE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOI0 TBOPUYECTBA, CIIOPTA, TPY/a, OOLIECTBEHHbBIX OTHOLLICHHIA;

[IOHUMAaHHUE SMOLUOHAILHOTO BO3ACHCTBUS KUBOU NPUPO/IbI U €€ LIEHHOCTH;

rOTOBHOCTh K CAMOBBIP@KEHHIO B pPa3HbIX BH/AaX HMCKYCCTBa, CTpEMIICHHE
NPOABIIATH KAY€CTBA TBOPYECKON JIMYHOCTH;

5) ¢u3nyeckoro BocnuTAHUS, (OPMHPOBAHMSA KYJILTYPbI 310POBbS H
IMOLHOHAIBHOIO 0JIArONOJIYYHS:

MOHUMaHUEe M peajusalus 370poBoro M Oe3omacHoro obpasza KU3HH
(3mopoBoe  nuTaHue,  COOMIOJIEHME  TMIMEHHYECKMX  [paBWJ W HOPM,
cOamaHCHpPOBaHHBIA pPEXKUM 3aHATHH W OTABIXa, perynApHas Qusndeckas
AKTHBHOCTB), OepeXHOro, OTBETCTBEHHOI0 M KOMIIETEHTHOIO OTHOILIEHHUS K
coOCTBEHHOMY (DM3UYECKOMY M IICUXHYECKOMY 3/I0POBbIO;



MOHMMAHMUE LEHHOCTH MpaBHJ HHAMBHAYAJIBHONO ¥  KOJUIEKTHBHOIO
0e30macHOro MOBEACHUS B CHUTYAIMsX, YTPOKAIOIINX 3I0POBBIO M KHU3HH JIHOACH;

OCO3HAHME TOCJIEJACTBHI W HEMPHUATHA BPEIHBIX MPUBBIYECK (yrnoTpebieHus
AJIKOTOJ151, HAPKOTUKOB, KYPEHHSI);

6) TPY10BOT0 BOCTIMTAHMS:

rOTOBHOCTB K TPY/1y, OCO3HAHHE LIEHHOCTH MacTepCcTBa, TpyAoIooue;

TOTOBHOCTh K AKTHBHOH JICATETBHOCTH TEXHOJOTMYECKOW M COIMAIbHOM
HArpaBJIEHHOCTH, CMIOCOOHOCTh MHHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATE TAKYIO JIESATEIIbHOCTD,

MHTEpeC K pasiivyHbiM cdhepam 1podhecCHoHaIbHOH ACSTEIBHOCTH, YMCHHE
COBEpILIATh OCO3HAHHBIK BBIOOp Oyayumied mnpodeccuu M Pealnu30BbIBATDH
cOOCTBEHHBIE JKU3HEHHBIE TIIAHBI;

rOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHUI0 W CcaMOOOpa3oBaHHUIO Ha
MPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOrH4ecKoro BOCIIUTAHHS

IKOJIOTHUECKH 11e71eCO00pa3HOe OTHOIIEHHE K TPHPOAE Kak HMCTOUHHKY
)KM3HH Ha 3emile, OCHOBE €€ CYIlIECTBOBAHHUS;

MOBBIIICHHE YPOBHS 3KOJOTMYECKOW KYJIBTYPHI: TPHOOpETEHHE OmBITa
IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKH HX BO3MOKHBIX [OCJIEJACTBUI JIs
OKpYKarolllen Cpe/ibl;

0CO3HaHME T100aJIBHOrO XapakTepa 5KOJIOrHYecKHX npobiieM M nyTeil ux
peLIeHHMS;

CrocoOHOCTH  MCMOJIB30BaTh TNpUOOpeTaeMbie TPH  M3YYEHUH OHOJIOTHH
3HAHWS M YMEHHS TP PpPEHIeHUH npolsieM, CBSA3aHHBIX € palMOHAILHBIM
MPUPOJIONONb30BaHuEeM  (coOuojieHHe  TMpaBH  TMOBEACHUS B NPHPOJIE,
HAlpaBJICHHBIX HA COXPAaHEHHE PABHOBECUS B 3KOCHCTEMAaX, OXpaHy BHJIOB,
IKOCHCTEM, OHOChephI);

AKTUBHOE  HENPUSATHE JICHCTBMM, NPHUHOCSINMUX BpEd  OKPYXKaKoIIEH
IPUPOJIHOI cpesie, YMEHHE MPOIHO3UPOBaTh HEOIAronpHUATHBIE SKOJIOTHYECKHE
[MOCJIEACTBHS NPEANPUHUMAECMBIX JAEHCTBHI U NPEAOTBPALLATh HX;

HaJIMYME Pa3BUTOrO 3KOJOTMYECKOT0 MBILIIIEHHS, SKOJOTHYECKOH KYJIBTYPHI,
OTbITa JEATEITLHOCTH IKOJOTHUECKOMH HarnpaBJIeHHOCTH, YMEHHS
PYKOBOJICTBOBATHCS. MMH B TO3HABaTEILHOW, KOMMYHMKATHBHOM M COLMAILHOM
[MPaKTHKE, TOTOBHOCTH K YYaCTHIO B NPAKTHYECKOH JIEATEIbHOCTH IKOJIOIHYECKOi
HaIpaBJICHHOCTH;

8) HEHHOCTH HAYYHOI'O MO3HAHMS

c(hOPMHPOBAHHOCTE MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKH W OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HA JMAJOTe
KYJIBTYP, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOCI'O MECTA B MOJIUKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOH M YMTATEIbCKOW KYJBTYpPbl KaK CpPEICTBa
B3aMMOZCHCTBUS MEXKLY JIIOJIbMH U MO3HAHUS MHpa;

MOHUMaHHUE CrenuGuKH OWOTOTMM KaK HayKH, OCO3HaHMA €€ poinu B
(OpMUPOBAHUM PALMOHATILHOIO HAYYHOTO MBIIIJICHHS, CO3/1aHUH 1IE€JIOCTHOTO
[pe/ACTaBICHUs 00 OKPYXKAKIIEM MHPE KaKk O CJUHCTBE MPHPOJIbI, YCIOBEKA U



obmiecTBa, B MMO3HAHMM TIPHPOJAHBIX 3aKOHOMEPHOCTEH M peuieHHH npodsem
COXPaHEHHUs IPHPOJIHOIO PaBHOBECHS;

yOEKAEHHOCTh B 3HAYUMOCTH OHMOJIOTMM Ul COBPEMEHHOW LMBHIIM3AINH:
o0ecrieueHus: HOBOIO YPOBHsI Pa3BUTHUs MEJIULIMHBI, CO3/|JaHHE NEPCIEKTHUBHBIX
OMOTEXHOIOrWH, CIMOCOOHBIX  peIlaTh  pPEeCypcHbIC  MpoOJEeMBbl  Pa3BUTHA
4EJIOBEYECTBA, NMOUCKA MyTEH BBIXOJAA M3 IN100AIBLHBIX YKOJTOTHUECKHX NMpoliemM u
obecrieueHusi  mepexoja K  YCTOMYMBOMY — PasBHTHIO,  PalMOHAIBLHOMY
UCIONB30BAHUIO TPUPOJHBIX PECYpcoB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KH3HH;

3aUHTEPECOBAHHOCTbL B IMOJIYYCHHH OHOJIOTMYECKHMX 3HAHMM B  LEIAX
MOBBINIEHUS O0HIEH KyJbTYphl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHATBHOM TPpaMOTHOCTH oOyualommuxcs, GopMuUpyemoii
[IPH W3y4YEHUU OMOJIOTHH;

[OHMMaHWE CYIIHOCTH METO/J0B I[M03HAHMS, HCII0JIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM HCIIOIb30BaTh II0JIy4aeMble 3HAHMUS [UIsl aHaIM3a M
OOBACHEHHS ABJICHHUH OKPYKAIOIIETO MHUPA M MPOUCXOAAININX B HEM HU3MEHEHHH,
yMeHHue Jenarb O0OOCHOBAHHBIE 3aKIIOYEHHMS HA OCHOBE HAy4HBIX (PAKTOB M
MMEIOIIUXCS JaHHBIX C LEJIBIO MOIY4YEeHUs] JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTL CaAMOCTOATENIBHO HCIO0JIb30BaTh OMOJIOIMYECKUE 3HAHMS JUIs
pelieHus MpodJeM B pealbHbIX KU3HEHHBIX CUTYaLMAX;

OCO3HAHWE IIEHHOCTH HAY4YHOH JAEATEIbHOCTH, FOTOBHOCTH OCYIICCTBIATH
IIPOEKTHYIO H HCCIIECI0BATENIBCKYIO AEATEIBHOCTD HHANBUIYAIbHO U B TPYIINE;

rOTOBHOCTb M CIMOCOOHOCTH K  HEMpEephbIBHOMY  00pa3oBaHHIO W
camM000pa3oBaHUID, K AKTUBHOMY IIOJYYCHHI) HOBBIX 3HaHWH 110 OUOJIOrHU B
COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTAMH.

METAINIPEJAMETHBIE PE3YJIBTATHI

MeranpeamerHbie pe3yabTaThl OCBOCHHs yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIC JUI8  (OPMHUPOBAHUS MMPOBO33pEHUs 0OyUaroumxcs
MEKIMCUHIUTMHAPHBIC (MEKIIpeAMETHbIC) OOIIeHAYYHBIE TIOHATHS, OTpakarolne
LEJIOCTHOCTh HAay4YHOH KapTUHBI MHpa W crneuu(puKy METOJ0B IMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SBIICHUE, TPOIIECC,
CUCTEMa, Hay4HbIi (DAaKT, IMPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UccleloBaHHUe,  HAaOMIOJCHHE,  HM3MEPEHHE,  JKCIEPUMEHT U JIPYTHX),
yHUBEpCa/bHbIe y4deOHble JeicTBHsA (MO3HABATE/IbHBIE, KOMMYHHKATHBHBIEC,

pEryIsaTHBHBIE), obecneynBaonme dbopmupoBanue (G YHKIIMOHATTBHOM
rPaMOTHOCTH M COIHAIBHOH KOMIIETEHIMM O0YyYaroliuxcs, CrocoOHOCTh
o0yuaroImxcs UCII0JIb30BaTh OCBOEHHBIE MEKAUCIUIUIMHAPHEIE,

MHPOBO33PEHYECKME 3HAHUS M  YHHMBEpCajbHble y4eOHblE [JICHCTBUS B
MO3HABATEIbHON M COLHAJILHOM MPAKTHKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHHUS MPOTPaMMBI CPEAHEro 00Iero
o0Opa3oBaHMs JOKHBI OTPAXaTh:

Osaanenne YHHBeEpPCaJAbHbIMH y4eOHBIMH NO3HABATEIbHBLIMH
JMeHCTBUSIMH



1) 6azoBble JIOrHYECKHE el CTBMS:

CaMOCTOSTENFHO  (DOPMY/IMpPOBaTh W aKTyaldM3upoBaTh  mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TMPH OCBOCHUM 3HAHWM NPHEMBI JIOTHYECKOrO MBIILICHUS
(aHanu3a, cMHTE3a, CPaBHECHMSA, Kiaccu(UKAIMK, 0000IIEHNs ), paCKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIACIATH UX XapaKTepHbIC NMPHU3HAKH, YCTAHABIMBATD
CBSI3H C APYTUMHU TOHITHIMH);

ONpeiessiTh LEIH JCATEeILHOCTH, 3ajlaBas IMapamMeTpbl W KPUTEPHH HX
JIOCTHXKEHHSI, COOTHOCHTH PE3YJIbTATHI JIEATEIbHOCTH C TIOCTABIEHHBIMH [IEJISIMH;

MCIIONIB30BATh OMOJIOrNYECKUE TMOHATHS /Il 00BsICHEHUS (AKTOB M SIBICHUI
YKUBOU TIPUPO/IBI;

CTPOMTH JIOTMYECKUE PacCyXAeHHUs (MHAYKTUBHbIC, /EIYKTHUBHbBIEC, I10
aHAlIOTHHU), BBIABIATH 3aKOHOMEPHOCTH WM TPOTHBOPEUHS B pPacCMaTPHBACMBIX
SIBJICHUSIX, (OPMYJIMPOBATH BHIBO/IbI H 3AKIKOYCHHS;

[IPUMEHSTH CXEMHO-MO/ICJIbHBIC CcpeacTBa JUIst Ipe/ICTaBICHHUS
CYIIECTBEHHBIX CBA3€H M OTHONICHWH B M3y4aeMbIX OMONIOTHYECKHX 0OBEKTax, a
TaK)K€  TPOTHBOPEYHMH  pa3HOro  pojAa,  BBHISBICHHBIX B Pa3iIHMYHBIX
MHPOPMAITMOHHBIX UCTOYHUKAX;

paspabarbiBaTh IUIAH peLICHUs NMPoOJieMbl ¢ YY4ETOM aHaIM3a MMEHIIMXCS
MaTepUaIbHBIX U HEMATEPHUATBHBIX PECYPCOB;

BHOCHTB KOPPEKTHBBI B ICATEIILHOCTD, OLIEHUBATL COOTBETCTBHE PE3YJIbTATOB
LIEJ15IM, OLICHUBATh PUCKH MOCISACTBUHI ACATCIBHOCTH;

KOOPAMHHUPOBATHE M BBHIMOJHATH paboTy B YCJIOBHSAX  peajabHOTO,
BUPTYAJIbHOI'O U KOMOHHHUPOBAHHOT'O B3aUMO/ICHCTBUSI;

pa3BMBaATh KPEATMBHOE MBILUICHUE [TPH PEIICHUHN JKH3HCHHBIX ITPOOJIEM.

2) 6asoBble HCCHEN0BATEILCKHE 1eHCTBHA:

BJIAJIeTh HABBIKAMHU y4eOHO-HCCIIEI0BATENBCKON U MPOSKTHOH ACATEIBHOCTH,
HaBbIKAMHM  paspelieHuss npodsieM, CNOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MTOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHU IO
pa3JIMYHbBIX METO/IOB MO3HAHUS;

MCTOIb30BaTh Pa3IMYHbIe BH/IbI ACSATEIBHOCTH [0 MOJYYEHHIO HOBOTO
3HAHHUSA, €ro HWHTEpHpeTaluH, NpeoOpa3oBaHUI0 W TMPHUMEHEHUIO B Y4eOHBIX
CUTYAIUAX, B TOM YHCJIE TIPH CO3MAaHHH YYEOHBIX ¥ COIMAIBHBIX MTPOSKTOB;

(opMHpOBATH HAYYHBIH TUIT MBILUICHHS, BIA/ICTh HAYYHOH TCPMHUHOJIOIHEH,
KJIHOUEBBIMH MTOHSATUSAMU U METO/IAMH;

cTtaBuTh ¥ (opMyJaupoBaTh COOCTBEHHBIE 3aJa4ul B 0Opa30BaTEILHOM
JEATENIbHOCTH U KU3HEHHBIX CHTYaIUAX;

BBISIBIIATH TMPUYHHHO-CIIEJCTBEHHBIE CBSI3W W aKTyaJW3WpOBaTh 3ajady,
BbIIBUIATh THIIOTE3Y €€ PELICHUS, HAXOAUThb apryMEHThbl JUIsl J0Ka3aTelbCTBa
CBOMX YTBEP:KJICHMH, 3a/1aBaTh MapaMeTphbl U KPUTEPUH PEILICHHS,

AQHAIN3UPOBATH TOJYHMEHHBICE B XOJ€ PpeLICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, TPOTHO3HUPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIIEHKY HOBBIM CHUTYAIlUsIM, OLICHUBATH NIPHUOOPETEHHBIN OIIBIT;



OCYIIECTBIATL 1@JICHANPABICHHBI MOUCK MepeHoca CpPeiCcTB M CrocoboB
nercTBUsA B MpodeccnoHanbHyIo Cpeay;

YMETh TEPEHOCUTh 3HAHHS B MO3HABATEIBHYIO M IPAKTHYECKYIO 00/1acTH
YKU3HE/IeSITeJIbHOCTH;

YMETb HHTCTPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 001aCTei;

BBIJIBUIATh HOBBIE WEH, NPEIaraTb OPUrHHAJIbHBIC MOAXO/bl U PELICHMS,
CTaBUTh MPOOJIEMBI U 33aa4UH, JIOMYCKaIOIIHE ATbTEPHATHBHBIC PEIICHHUS.

3) pabdora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PAIMYHBIX UCTOYHHKAX MH(MOpMaANUH (TeKkcTe yueGHOro
nocoOus, Hay4yHO-MOMYJSIPHON auTEpaType, OMOJIOrMYECKHX CIIOBapsaX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax jaaHHbIX, B VIHTEpHETE), aHAIW3UpPOBAThH
MHGOPMALHMIO PAa3IMYHBIX BUIOB U (JOPM NpeJICTaBICHUs, KPUTHYECKN OLIEHUBAThH
€€ I0CTOBEPHOCTh Y HETIPOTHBOPEYUBOCTH;

(opMyJIMPOBATh 3alPOCHl U NPHMEHATh Pa3/IM4YHbIC METOJbI IPH IOUCKE M
otbope Ouosoruyeckoi mHpopMau, HEOOXOAMMOM JUIsl BBINOJHEHHUS Y4EOHBIX
3a/1a4,

npuobperaTh ONBIT HMCMOIL30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOTO MCITOJIb30BAHUS Pa3IHYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTHUMalbHYH  (GOpMYy  TNpEACTaBICHHS
Ononornyeckoit nudopmaimu (cxemol, rpaduku, JuarpamMmbl, TaOJIHILLI, PUCYHKH
M JIpyToe);

MCTIONB30BaTh HAy4yHBIH s3bIK B KauecTBe cpejcTBa Mnpu pabore ¢
Ouosiornyecko uH(opMalMed: NPUMEHATh XUMHUYEecKHe, (Qu3nueckue U
MaTeMaTHYEeCKHE 3HAKH M CHMBOJIBI, (opmysibl, aOOpeBHATypy, HOMEHKIATYpY,
MCNONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMHECKHE  CPEJICTBA
HarJIAHOCTH,

BIAJIETh ~ HABbIKAMM  pPACMO3HAaBaHWUs W 3alUThl  MH(pOpPMALMH,
UH(POPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgJ1ajienHe yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€ CTBHAMM:

1) odmenme:

OCYILIECTBIATH KOMMYHHKAIIMH BO BCeX c(pepax KM3HH, AKTHBHO y4aCTBOBATH
B JIMAJIOTe€ WIM AUCKYCCHUU TI0 CyHIeCTBY 00Cy»kaaemMoi TeMbl (YMEHHE 3a/aBaTh
BOIPOCHI, BBICKAa3bIBATh CYXKJICHHUS OTHOCHTEIBHO BBINOJIHEHHUS IMpe/JlaraeMoi
3aJla4¥, Y4YUTBIBATb MHTEPEChl U COIVIACOBAHHOCTH IMO3ULIMH APYIMX YYaCTHHKOB
JIAAJI0Ta MJIH IUCKYCCHH);

pacro3HaBaTh HeBepOaabHbIE CpEACTBA OOIUEHHSA, IOHUMATh 3HAYEHHE
COLMAJIbHBIX 3HAKOB, TIPEJNOCHUIOK BO3HUKHOBEHHSI KOH(MIMKTHBIX CHTYaIlHid,
YMETh CMATr4aTh KOH(IMKTBI U BECTH NEPErOBOPbI;

BJIQ/IeTh Pa3IMYHBIMH CrOcO0aMu OOLICHHA W B3aUMOICHCTBHA, NOHHUMATh
HAMEPEHUS APYTHX JII0JICH, NPOSABIATh YBAKHUTEIBHOE OTHOIIEHUE K COOECEIHUKY
U B KOppekTHO#H opMe (pOopMyIHPOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTHYHO HM3J1araTh CBOIO TOYKY 3PEHUSI C MCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAs /1eITeJIbHOCTD:



MOHMUMATL W MCMOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOH M MHAMBHAYAJILHOMN
paboThl mpu penreHn: OHOIOTHYECKO MpobdaemMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHS TPYIIOBBLIX (OPM B3aUMOJICHCTBHA NMPH pelieHuN yueOHOM 3a/1auH;

BLIOUPATh TEMATHKY M METO/bl COBMECTHBIX AEHCTBHH C y4€TOM OOIIHX
MHTEPECOB M BO3MOMKHOCTEH Ka)I0r0 4IeHa KOJUICKTHBA;

NPUHUMATL  LIEJIM  COBMECTHOH  JACATEIBLHOCTH, OpPraHM30BbLIBaTH H
KOOPAMHUPOBATh JACHCTBUS MO €€ JOCTH)KEHHWIO: COCTAaBIATH IUIaH JIEHCTBHIA,
pacnpenensiTh pojaM ¢ YY4ETOM MHEHMH YYaCTHHKOB, OOCYXIaTh pe3yJbTaThbl
COBMECTHOM padoThI;

OLICHUBATh KAa4yeCTBO CBOEr0 BKJAaJa M KakJIOro0 y4acTHMKAa KOMaH/bl B
OOIIMI pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npemiaraTb HOBBIE TPOEKTbI, OIEHUBATH MJEH C TO3UIIMH HOBHU3HBI,
OpUTHHAIBHOCTH, MPAKTUIECKOIN 3HAYUMOCTH;

OCYILLECTBJIATL TMO3UTHBHOE CTPAaTErnyeckoe IOBEJECHHE B Pa3IMYHBIX
CUTYALMSX, POSIBJISITH TBOPYECTBO M BOOOPaKEHHE, ObITh MHHUIIMATHBHBIM.

OBJ1ajieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMH 1€HCTBUSIMH:

1) camoopranmnszanus:

UCIOJIb30BaTh OMOJNIOTMYECKHE 3HAHHMS JUIS BBISBICHHS MpobiieM H HuX
pelIeHUs B )KU3HEHHBIX U y4eOHbBIX CHTYALIHSX;

BLIOUpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHMI 1I€JIEBBIC U CMBICIIOBbBIC
YCTAHOBKH B CBOMX JCHCTBHAX M MOCTYINKax MO OTHOIICHHUIO K KHBOM MPHPOJE,
CBOEMY 3JI0POBBIO M 3[I0POBBIO0 OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBJIATh TMO3HABATEILHYIO JICSTEILHOCTh, BBHISBIATH
npoOJeMbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBbIE 3a1a4u B 00pa3oBaTeIbHON
JEATENBHOCTH M KU3HEHHBIX CUTYaLUsX;

CaMOCTOATENBHO  COCTABJISITH IUIAH  peleHuss npodiemsl ¢ y4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEANOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CHTYAIIHsM;

pacIUpATh PaMKH y4eOHOTO MpeJMETa Ha OCHOBE JIMYHBIX MPEAOYTEHUH;

JleJIaTh OCO3HAHHBIA BBIOOP, apryMeHTHPOBaTh €ro, Oparthk OTBETCTBEHHOCTH
3a pelIeHune;

OLICHUBAThL MPHOOPETEHHBIN OMBIT;

criocoOcTBOBaThL (POPMUPOBAHUIO M TPOSBICHUIO IMUPOKON IPYIUIHH B
pa3HbIX 00JacTSX 3HAHUM, MOCTOSHHO MOBBIIATh CBOH 00pa3oBaTe/bHbIA M
KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHTYaLHUSM, BHOCHTb KOPPEKTHBBI B JAEATEIbHOCTD,
OLIEHMBATh COOTBETCTBHE PE3YJILTATOB LIENSIM;

BJAJIETh ~ HaBbIKAMU  [MO3HABATEJIbHOM  peduiekcuM Kak  OCO3HAHHUs
COBEpIIACMbIX JACHCTBUM MW MBICIUTEIBHBIX TMPOILECCOB, HMX pE3yJabTaTOB H
OCHOBAHMIi, MCNOJb30BaTh NMPHEMBI peduieKCun Juisi OLEHKH CUTYyaluu, BbiOOpa
BEPHOTO PELICHNUS;

YyMETb OLEHUBATh PHUCKH M CBOEBPEMEHHO IIPUHUMATL pELIeHUs [0 HX
CHHIKEHUIO;



MPUHUMATh MOTHBBI M apryMeHTBhl JIPYrMX I[pH aHajJu3e pe3yJibTaToB
JACATCIIBHOCTH,

3) npunsiTHe cedd U APYIrUX:

[MPpHHUMATL Ceﬁﬂ, IMoOHUMasl CBOHX HEAOCTATKH U JOCTOUHCTBA,

IMPHHHMATh MOTHBBI H apryMeHTBl JAPYTHX TIpH aHaju3¢ pe3yJibTaToB
JIeATENILHOCTH,

MpHU3HABATH CBOE MPABO M MPABO JIPYTHX HA OLIHNOKH;

pa3BHBATh CMOCOOHOCTb MOHUMATH MUP C MO3UIMH JIPYTOTO YEJIOBEKA.

INPEJMETHBIE PE3YJIbTATDI

[Ipenmernsie pesyabrathl ocBoeHus nporpamMmbl COO mo Ouonoruu Ha
©a30BOM ypOBHE BKJIIOYAIOT crienuduueckue ais yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUSI M CIIOCOOBI JACHCTBUIT 110 OCBOCHHUIO, HHTEPIPETALIUA H
1peoOpa3oBaHUIO 3HAHMM, BUABI JACATEIBHOCTU MO IIOJYYEHHUIO HOBOTO 3HAHMS U
IIPUMEHEHHIO 3HAHMHM B PAa3IMYHBIX YUEOHBIX CHTyalMsiX, a TAaKKe€ B pealbHBIX
JKU3HEHHBIX CHUTYyallUsAX, CBA3aHHBIX ¢ Ouosoruei. B mporpamme npeameTHbie
pe3ybTaThl IPEACTABIEHBI IO TOAaM 00yUYeHHMS.

[IpenmerHbie pesynbrarthl ocBoeHUs ydyeOHoro npenmera «buonorus» ¢ 10
Kacce NOKHBI 0TPaKaTh:

c(OPMHPOBAHHOCTL 3HAHUIH O MecTe U POJn OHOJIOrMU B CUCTEME HAY4YHOI'O
3HAHUA €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHBI MUpa M HAYYHOTO MHMPOBO33pPEHHS, O BKJIAJe POCCHHCKHUX H
3apy0ekKHBIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OUONOTUM, (DYHKIMOHAIBHON
IPaMOTHOCTH YEJIOBEKA JUIsl PELICHUS KU3HECHHBIX 3a/1a4;

YMEHHE pacCKpbIBaTh COJAEp)KaHWE OHOJOTHYECKHMX TEPMHUHOB M TOHSTHIL:
)KM3HBb, KJI€TKa, opraHu3M, Meradonu3M (oOMeH BemiecTB M TpeBpalicHue
IHEPruH), TOMEOCTa3 (CaMOperyJsius), ypoBHEBas OPraHU3allusl dKUBLIX CHCTEM,
CaMOBOCIPOU3BE/IeHHE (PEIIPOIYKIIHSI), HAC/IEICTBEHHOCTh, U3MEHYMBOCTh, POCT H
pa3BUTHE;

yMEHHE Hu3Jarate OWOIOTHYECKHE TEeOopuH (KJIeTouyHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHas JOrMa MOJIeKyJisipHOit Ouonoruu), 3axousl (I
Menpgens, T. Moprana, H. . BaBuiioBa) u ydyeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKACHUST KYJIbTYpHBIX pacteHuit H. V. BaBuiosa), onpeaensite rpaHuiibl
UX MPUMEHHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METO/IlaMi HAy4YHOTO MO3HaHUs B OMonoruu: HabioieHne u
OMHMCAHUE KUBBIX CUCTEM, NPOLECCOB M SBICHHI, OpPraHU3alks M NPOBEICHHE
OMONTOTHYECKOTO  JKCMEPHUMEHTAa,  BBIABHIKEHHUE  THIOTE3bl,  BBIABICHHE
3aBUCHUMOCTH MEXJy HCCIeAYyEeMbIMU BEIUYMHAMHU, OOBSICHEHUE MOJYyYEeHHbIX
pe3yabTaToOB, MCIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPUIl M 3aKOHOB, YMCHHE
J1e1aTh BbIBO/Ibl HA OCHOBAHMH MOJIYYEHHbBIX PE3yJIbTaTOB;

YMEHHE BBIICNATH CYIIECTBEHHbIEC NMPU3HAKH BUPYCOB, KIETOK MPOKAPHOT M
IYKAPHOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BELIECTB M IPEBpPALICHHs] YHEPrUH B KieTke, (POTOCHHTE3a,
IJIACTUYECKOIO M HYHEPreTHYEecKoro oOMeHa, XEMOCHHTE3a, MUTO3a, Meio3a,



OIJIOJIOTBOPEHHS,  PA3MHOXKEHMS, HHIMBUAYAJILHOTO pa3BUTUS  OpraHu3mMa
(oHTOTECHE3);,

YMEHHE TIPUMEHATH TMOJYYCHHBIE 3HAHUA JUIA OOBACHEHHMS OHOJIOIMYECKHX
[IPOLIECCOB U SIBJICHUH, JUISi TIPUHSITUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOI
KM3HH ¢ 1Lenbplo obecrnieyeHuss O€30MACHOCTH CBOErO 3J0pPOBbA U 3/I0POBbBA
OKPY’KaIOLMX JIIOJICH, COONIOAEHNS HOPM IPAMOTHOTO MOBEACHHS B OKPYKAIOLICH
MPUPOAHOI cpeae, MOHUMAaHHE HEOOXOAMMOCTH WCHOJb30BAHMS JIOCTHKEHUIH
COBPEMEHHOI ouonorun " OMOTEXHOJIOTHIA s palMOHAIBHOTO
[IPUPO/IOTIOIB30BAHMUS;

YMCHHE pelarh IEMEHTApHbIC TEHETHYECKHE 3aJauyd Ha MOHO- H
JUTHOPU/IHOE CKPELIMBAHME, CUEIUIEHHOE HAaclel0BaHHE, COCTABIATb CXEMBI
MOHOTHMOPHIHOIO CKpELMBaHUA Ul MpeJICKa3aHus Haclie/IoBaHus MPU3HAKOB Yy
OpPraHHU3MOB;

YMEHHE BBINOJIHATE J1aDOpaTOpHbIE M IPAaKTHYECKHe padoTel, CO0II01ATh
npaBuia npu pabore ¢ yueOHbIM U J1a00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKM OICHMBATb M HWHTEPHPETHPOBaTh HHGPOPMAIHIO
OMOJIOrMYECKOIr0  COZEpPKAHMS, BKIIOYAIOILYIO T[CEBJOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHHKOB (CpecTBa MacCcOBOH MH(MOPMAlLMK, HAYYHO-TIOMYJIApHbIE
mMarepuaiibl), STHYECKHE aCleKTbl COBPEMEHHBIX HCCiIe10BaHUH B OHOJIOIMH,
MEIUIIMHE, OUOTEXHOIOTUH;

YMEHHE CO03/7aBaTh COOCTBEHHBIC THCBMEHHbIE M YCTHBIE COOOIICHHUS,
0006mas 6uonoruueckyo MHGOPMALMIO U3 HECKOIbKMX HCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATHIHBIN annapaTt OMOJIOTHN.

[IpenmeTHbIEe pe3ybTaThl OCBOEHMSI yyeOHOro npenmera «buonorus» ¢ 11
Kaacce JJOIKHBI OTPaXkKaTh:

c(OpPMHPOBAHHOCTb 3HAHUH O MECTE M POJIH OMONIOrHU B CUCTEME HAYHHOI'O
3HAHHUSA €CTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
Hay4HON KapTHHBI MHpa U HAyYHOTO MHUPOBO33pPEHUs, O BKJIAJE POCCHHCKHX M
3apyOekHbIX YUY€HBIX-OMOJIOrOB B  pasBuTHe OUOIOrMM, (DYHKIHOHAIBHOM
rPaMOTHOCTH YEJIOBEKA JUIsl PELIEHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJACp/KaHHE OHOJNOTMYECKHMX TEPMUHOB W TOHATHIL:
BUJI, MOMYJALUA, TeHOPOH, IBOMIONHUSA, ABHKYIIHE CHIIbI ((DAKTOPBI) IBOIIOLIMH,
IIPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJ000pa30BaHUE, IKOIOTMUYECKHE (PAKTOPHI,
PKOCHCTEMA,  MPOJAYLEHTbl, KOHCYMEHTBI, PEIYyUEHTbl, LENu  IHTaHU,
IKOJIOTHYECKas MUupaMuia, OuoreoneHos, ouocdepa;

yMEHHE Wu3Jlarath OHOJOrMYecKHe TeopuH (dBOIIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS SBOJIIOLMH), 3aKOHbl M 3aKOHOMEPHOCTH
(3apoasimeBoro cxonacrtea K. M. bapa, depenoBanusi riiaBHbIX HamnpaBl€HUN WU
nyred ssomounn A. H. Cesepuosa, yuenust o 6uocepe B. U. Bepuajckoro),
OMpeaeNATh MPAHULbl X IPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHHE BJIAJICTh METOJIaMH HAYYHOTO MO3HaHUs B Ouonorun: HabsoieHue u
OTHCAaHUE KUBBIX CUCTEM, MPOIECCOB M SABIEHHH, OpraHU3alUs M TPOBEIACHHE
OMOJIOrMYECKOr0  AKCIEPUMEHTa,  BBIJIBUJKEHWE  THIIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJy HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHUE MOJYyUYEHHBIX



pe3yabTaTOB, MCHOJIL30BAHHBIX HAYYHBIX MOHATHH, TEOPHUH M 3aKOHOB, YMEHHE
JleN1aTh BBIBO/IbI HA OCHOBAHMH I1OJY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIATh CYIIECTBEHHBIE TPHU3HAKK CTPOCHHUS OHOJIOrHYECKHX
OOBEKTOB: BUJOB, MOMYyJALMNA, [OPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreoleHO30B M JKOCHUCTEM, OCOOCHHOCTH IIPOILIECCOB:  HACICIACTBECHHOM
M3MEHYMBOCTH, €CTECTBEHHOro 0Tbopa, BH1000pa3oBaHMs, MPHCIOCOOIEHHOCTH
OpPraHu3MoOB, JEHCTBHA 9KOJIOTMYeCKMX (AaKTOpOB Ha OpraHu3Mbl, MepeHoca
BEIIECTB M IOTOKAa HHEPIHMH B HKOCHUCTEMAX, AHTPOINOINCHHBIX H3MEHEHHH B
IKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOreOXMMHUYECKHX
LIMKJIOB B Orocdepe;

YMEHHE NPUMEHATH NOJYyYEHHbIE 3HAHWSA JUld OOBACHEHHA OHOIIOTHYECKHX
IIPOLIECCOB M SIBJICHUH, JUISl TIPUHATHA NPAKTUYECKUX PEIICHHH B MOBCEIHEBHOM
KU3HA € LEeNbr0 obecrieyeHHs O€30MacHOCTH CBOEro 3J0pOBbi M 310pPOBbS
OKPY’KaIOILMX JIFO/ICH, CODJII0IeHNs] HOPM I'PAMOTHOIO TOBEJICHHS B OKPYIKarOLEi
IPUPOAHOI cpeae, MOHUMAHHE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKCHUIN
COBPEMEHHOH OMOOTHH /IS PAllHOHAIBLHOTO MPUPOAOTIONIB30BAHNSA;

YMEHHE peuiaTh dJeMeHTapHble OHOIOrn4YecKue 3aJauyM, COCTABISTh CXEMBbI
TIEPEHOCA BEIECTB U SHEPTHUH B IKOCHCTEMAX (IeNy MUTaHWs);

YMEHHE BBINOJIHATE JlaDopaTopHble M IMpakTUYecKHe padoThl, co0JK0/1aTh
npaBuia npu pabote ¢ yueOHbIM U J1aDOPATOPHLIM 000PY10BAHUEM;

YMEHHE KPUTHYECKH OIICHMBATL M HHTEPHpEeTHpoBaTh HHPOpPMALHIO
OMONIOTMYECKOr0 COJEP)KAHMSA, BK/IIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHHUS U3
pa3nHYHBIX UCTOYHUKOB (CpEACTBA MaccoBOi MHMOpMAIMH, HAYYHO-TIOMYJISPHbIC
Marepuallbl),  paccmarpuBarh  [J100aibHbIE  JKOJIOIMYECKUE  podIieMbl
COBPEMECHHOCTH, (POPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIMIO;

YMEHHE CcO03/7aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHbIE COOOIIECHUS,
0600mas Guonoruyeckyo MHGOPMAIMIO M3 HECKOILKHX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATHIHBIN annapaTt OMOJIOTHN.



TEMATUYECKOE IIVIAHUPOBAHMUE

10 KJIACC
KosimuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHnue pa3aejios u (uudposbie)
n/m TeM IPOrpaMMblI Bcero Roerpoensl | TIpReiacoeds oOpasoBare/ibHbIE
e padoThl padoThI pecypebi
1 buonorus kak Hayka 2 0.5 0.5 Ef:g:igiﬁiiﬂfm 41292
5 JKuBBIE CHCTEMBI M UX | 0 0 bubmmorexa [JOK
OpraHu3aIms https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB H 3 05 1 bubmuoreka [{OK
CTPOCHHE KICTKH https://m.edsoo.ru/7f41¢292
4 KusHeneaTeabHOCTh KISTKH 6 0.5 0 E ;g;?;:;i[iigﬁ 176416292
5 Ei;?«ii};;:;}i;e pa3BUTHE 5 0 1 Suomrorem. IOK
PR https://m.edsoo.ru/7f41¢292
6 HacneacTBEHHOCTH M g 0 15 bubnuorteka [{OK
M3MEHYHBOCTh OPTraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuus OpraHu3MoB. 3 05 0 bubmuoreka LIOK ‘
(OCHOBBI OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
8 | Pescpamoc npems | ! 0 s medsoo 78416292
OBIIEE KOJIMYECTBO YHACOB I10 34 3 4
[IPOI'PAMME




11 KVIACC

KoauyecTBo yacos DJIEKTPOHHbIE
o HanMeHoBaHHe pa3/iesioB (uugposbie)
Newm | ren NpPOrpaMmbI Bcero KO;TP"“"'“"E .Hpa%cmqecxu obpazoBaTebHbIe
padoThl e paboThl pecypebi
bubauoteka 1HOK
1 OBOIOLMOHHAS OMONIOT U 9 0.5 1 https:imedsooa/ T g7
) Bo3HMKHOBEHME U pa3sBUTHE 9 0.5 0.5 bubmorexa [IOK
KU3HU Ha 3emiie ' ' https://m.edsoo.ru/7f41cc74
3 Opranus3msl 1 OKpYIKaloas 5 0.5 | bubnuoteka [{OK
cpena ' https://m.edsoo.ru/7f41cc74
4 CoobuiecTpa u 9 0.5 0 bubnuoreka LJOK
JKOJIOTMYECKUE CHCTEMBI ' https://m.edsoo.ru/7f41cc74
S bubnunoreka LIOK
.  CACPBHOS BpEMA 2 1 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 34 3 )5
[10 [TPOTPAMME )




YYEBHO-METOJAWYECKOE OBECINIEYEHUE
OBPA3OBATEJIBHOI'O MPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA
buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pybuor A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe obuectso «M3natensctBo «IIpocsemenne»

* buonorus, 11 knacce/ Ilaceunnk B.B., Kamenckuii A.A., Pybuos A.M. un
apyrue /ITox pen. [Naceunuka B.B., Akimoneproe oomectBo «M3aaTenscTBo
«IIpocseuienue»

METOAUYECKHUE MATEPHUAJIbI U151 YYHUTEJIS

buomnorus / [Taceunuk B.B., Kamenckuit A.A., Py6uos A.M. n npyrue /Ilox pex.
[Taceunuka B.B., AkunonepHoe obmectBo «M3marenbcrBo «IIpocBenieHne»

* buonorus, 11 knacc/ [laceynuk B.B., Kamenckuii A.A., Pybuos A.M. n
apyrue /Iloa pen. Ilaceunuka B.B., Akinoneproe obuectso «M3aarenbeTBo
«IIpocsemenue»

LHHU®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
UHTEPHET

http://www.virtulab.net/

http://school-collection.edu.ru/catalog/rubr

http://fcior.edu.ru/

http://www.school.edu.ru/

https://media.prosv.r/

https://resh.edu.ru/

https://rosuchebnik.ru/uchebnik
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