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IHosicuuTeNLHAA 3aNIUCKA

[Ipu pa3zpaboTke mporpaMMbl MO OMOJIOTUU TEOPETHUYECKYI0 OCHOBY JJISl ONpEAeNieHUs] MOJIXOJ0B K
dbopmupoBaHUIO conepxaHus ydeOHoro mpeamera «buoorus» cocTaBMIIM: KOHLENTYAIbHBIE MOJOXKCHHS
dI'OC COO o B3auMOOOYCIIOBIIGHHOCTH IICJICH, CONEp)KaHHs, pPe3yJbTaToB OOydeHHMs W TpeOOBaHUU K
YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJOXEHUsS OO0 OOmMX IMeNsiX U MNPUHLIUIAX, XapaKTePU3YIOMIHX
COBPEMEHHOE COCTOSIHME CHUCTEeMBbI cpefHero oOmiero oOpasoBanusi B Poccuiickoit denepanuu, a Takxke
NOJIOXKEeHUs o crneuupuke Ouojoruu, e€ 3HAYEHUH B IMO3HAHWW >KUBOW NPUPOABI U 0OOECreYeHuu
CYILIECTBOBaHMs 4YesioBedeckoro oOmiecTBa. COriacHO HA3BaHHBIM IOJIOXKEHHSIM, OMNpEIeNIeHbl OCHOBHBIC
(GyHKIMY TPOTrpaMMBbI IO OHOJIOTHUHU U €€ CTPYKTYpa.

[IporpamMma mo Ouonioruu NaéT mpeacTaBieHHe O 1elsx, 00 o0Iel cTrpaTeruu 00y4eHusl, BOCIIUTAHUS
U pa3BUTUs OOy4aromuMXcs cpencTBamMu ydeOHoro mnpeamera «buonorusy», ompexaernser o0s3arernbHOE
IPEeIMETHOE COJEp)KAaHUE, €ro CTPYKTYpY, pacopelesieHHe IO pasfielaM U TeMaM, PEKOMEHIYyEeMYIO
MOCJIEIOBATEIbHOCTh M3YYEHHUSI Y4eOHOTO MaTrepuaja ¢ y4ETOM MEXKIPEIMETHBIX M BHYTPHIIPEIMETHBIX
CBSI3€H, JJOTMKH 00pa30BaTEeIHLHOTO MPOIIECCa, BO3PACTHRIX OCOOCHHOCTEH 00y4aroImuXCsl.

B mporpamMMe mo OHOJOTHHM TaKXKe YYHTHIBAIOTCA TPEOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM M MpPEeIMETHBIM pe3yilbTaTaM o0ydeHHs B (OPMUPOBAHUM OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATEIILHON  JI€ATENbHOCTH/y4eOHBIX  JEHCTBUN  OOy4aromMxcs MO  OCBOCHHMIO  COACPKAHHS
Ouoaoruueckoro 0opazoBaHusl.

B mporpamme mno Ouomormm (10-11 kmaccel, 0a30BbIi  YpPOBEHb) pealM30BaH MPHUHIIUII
IPEEMCTBEHHOCTH B W3YyY€HUH OHOJOrWu, Onarofapsi yeMy B HEH NpOCMaTpUBAaeTCS HANpaBICHHOCTh Ha
pa3BUTHE 3HAHUN, CBA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHHUS, LIEHHOCTHBIX
OpUEHTAIMM JMYHOCTH, 3KOJOTMYECKOTO MBIIUIEHHS, HPEJICTaBICHUA O 310pOBOM o0Opa3e >KU3HU U
OepeXHBIM OTHOIIEHMEM K OKpyXawmied mnpupoaHoit cpene. IloaTomMy Hapsay ¢ H3yudeHUEM
0011eOMOIOrMUECKUX TEOPUM, a TAaK)K€ 3HAHUH O CTPOEHHM JKUBBIX CHUCTEM pPa3HOrO paHra U CYIIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HUX MPOLIECCOB B MPOrpaMMe 1Mo OMOJIOTHH YIeI€HO BHUMaHHE UCIIOJIb30BaHUIO
MOJIyYEHHBIX 3HAHUN B MOBCEIHEBHOW JKU3HU JUUISl PELICHUS IPUKJIAJHBIX 3a/1a4, B TOM YHUCIIE: MPOPUIAKTUKI
HACJIC/ICTBEHHBIX 3a00JIeBaHMI YeloBeKa, MEIUKO-TEHETHUYECKOIO0 KOHCYJIbTUPOBAaHUsS, OOOCHOBAaHUS
9KOJIOTMYECKH 11€1ecCO00pa3HOro IMOBEACHUS B OKpY)KaloIled NpHUPOIHON cpene, aHamu3a BIUSHUS
XO35IICTBEHHOM JEATEIBHOCTH YEIOBEKA HA COCTOSIHUE IMPUPOIHBIX U NCKYCCTBEHHBIX DKOCUCTEM. Y CHIIEHHE
BHUMaHUs K T[PHUKIaJHOM  HampaBlIeHHOCTH YydyeOHoro mnpeamera «buonorus»  NpoAUKTOBAHO
HEOOXO/MMOCTBIO 00€CIeUeHUs] YCIOBMM s pelIeHUs OJHOM M3 aKTyalbHbIX 3a/Jad IIKOJIbHOI'O
Ouosornueckoro 00pa3oBaHMs, KOTOpas Tpenanonaraer (GopMHUpOBaHHWE Y OOYYAIOIIMXCS CIIOCOOHOCTH
a/IalITUPOBATHCS K U3MEHEHUSIM IMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUpa.

buonorus Ha ypoBHe cpeaHero ooduiero oOpa3oBaHMs 3aHMMaeT BaxxHoe MecTo. OHa obecrieunBaeT
(dopmupoBaHue y 00yJaromuXxcs MpeICTaBICHUH 0 HayyHOU KapTHHE MHUpA, pacIIupseT 1 000011aeT 3HaHUs O
JKUBOU MPUpOJE, €€ OTINYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpPraHU3AllMM M 3BOJIOLHH, CO3AAET YCIOBUSA
JUI: TIO3HAHMSI 3aKOHOB KMBOM MpPUPOJbI, (OpMHpPOBaHUS (PYHKIIMOHAIBHOW TI'PaMOTHOCTH, HaBBIKOB
310pOBOTO U 0e30macHOro o0Opasza MKHU3HU, SKOJOTMYECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOLIEHMS K >KUBOM
IIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TakXe ISl pelIeHHs BOCHUTATENbHBIX M pa3BUBAIOIIMX 3ajay
cpeaHero o0Iero oopazoBaHusl, coluan3anui odyuatomuxcs. Vzyuenue 6uonorun odecrneunBaeT ycloBus
it OPMHUPOBAHUS MHTEIUIEKTYaTbHBIX, KOMMYHHKAIIMOHHBIX ¥ WH()OPMAIIMOHHBIX HAaBBIKOB, CTETUYECKOM
KYJBTYpBl, CIIOCOOCTBYET WHTETpallid OWOJOTMUECKUX 3HAHUM C MPEJCTAaBICHUAMU U3 JAPYIHX y4eOHBIX
IpeIMEeTOB, B YacTHOCTH, (U3MKH, XUMHH U reorpaduu. Ha3BaHHBIE MOJOXKEHUS O MNpeAHa3HAYEHUU
yuyeObHOro mpenmera «bBHOJOTHS» COCTaBWIM OCHOBY Uil ONpEeIeNeHHs TOJXOIO0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

Ot6op conmepxanusi yaebHoro npeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C MO3UIIUN
KYJIbTYpPOCOOOpPa3HOTrO MOJIX0/la, B COOTBETCTBHUHM C KOTOPHIM OOydYaroIuecs TOJIKHBI OCBOUTH 3HAHUSA U
YMEHUS, 3HaYMMBbIe 1711 (OPMUPOBAHUS OOIIEH KyIbTYpbI, ONPENENSIONUe aIeKBaTHOE TOBEICHUE YEIOBEKa
B OKpY’Karolel MpupoIHON cpejie, BOCTpeOOBaHHBIE B MIOBCETHEBHOM JKM3HU U MTPAKTUUYECKON JIEATESITLHOCTH.
Ocoboe MecTo B 3TOH cUCTeMe 3HaHMN 3aHMMAIOT JIEMEHTHI COJEp)KAaHUs, KOTOpPBIE CIyXaT OCHOBOW IS
dbopMUpOBaHUS MPEACTaBICHUN O COBPEMEHHOW €eCTECTBEHHO-HAyYHOW KapTWHE MHpa U IIEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHMOJIOTHYECKOro 00pa3oBaHusl.



CTpyKkTypHpOBaHUE cOJEpKaHUs ydyeOHOro marepuaia B IporpaMMe MO OMOJIOTMU OCYILECTBIIEHO C
y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUNH 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX >KMUBOW IPHPOIBI, O €&
YPOBHEBOH OpraHu3aly 1 BOJIOLMH. B COOTBETCTBUY C 3TUM B CTPYKType yueOHoro npeamMera «buomorus»
BBIJICJICHBl CIIEAYIOIIUE COACpIKaTeIbHble JIMHUM: «bHOnIorus kak Hayka. MeToapl HaAy4yHOIO IIO3HAHUSD,
«Knerka xkak Owuosormueckas cucrema», «OpraHusm Kak Ouojoruueckas cucrema», «Cucrema Hu
MHOTroo0Opa3ue OpraHu4ecKOro MHpa», «IBOJIONMS XKUBOW HPUPOABD, «IKOCHCTEMBI U TPUCYIIHE UM
3aKOHOMEPHOCTH.

Heab n3ydenus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBJaJIeHHE OOYyYarOUIMMUCS
3HAaHUSAMHM O CTPYKTYPHO-(YHKIMOHAIBbHON OpraHu3alMM >KUBBIX CHCTEM Pa3HOTO paHra U NpHOOpeTeHue
YMEHMM HCIIOJIb30BAaTh 3TH 3HAHMS JUISl TPAMOTHBIX JEWCTBUN B OTHOIIEHHWU OOBEKTOB JKUBOM MPUPOIBI U
pELIeHUs] Pa3JInYHbIX )KU3HEHHBIX POOIIEM.

JlocTIKeHHe e M3ydeHus ydeOHoro npeamera «buosorus» Ha 0a30BOM ypoBHE 00eCHeunBacTCS
pEILIECHUEM CIIEAYIOIINX 3a4aY:

OCBOCHHE OOYYalOMIMMHUCS CHCTEMBbl 3HAHMKA O OWOJIOTHYECKUX TEOpHUAX, YUCHHSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIOTEe3aX, IpaBUJIaX, CIyXKalluX OCHOBOM Juig (opMUpOBaHMS MpeACTaBIECHUH O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpPA, O METOAAaX HAyYHOTO I[IO3HAHMSA, CTPOCHHH, MHOT000pasuul |
0COOEHHOCTSX MBBIX CHCTEM Pa3HOTO YPOBHSI OPraHM3ALMH, BBIIAIOIIMXCS OTKPBITHAX U COBPEMEHHBIX
HCCIICAOBAHUIX B OMOJIOTHH;

(dbopmHpoBaHUEe y 00yUYaIOLIMXCs TO3HABATENbHBIX, HHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
IIPOLIECCE aHAJIM3a JIAHHBIX O MYTAX Pa3BUTUS B OMOJIOTMU HAYYHBIX B3IJIAJIOB, UAEH U MOJAXOA0B K U3YyUEHHUIO
JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;

CTaHOBJICHUE Y OOYyYarOmMXCsl O0IIEeH KyabTypbl, (PYHKIIMOHAIBHOW IPaMOTHOCTH, Pa3BUTHE YMEHHMA
OOBSICHATh U OLIEHUBATh SIBJICHUS OKPY)KAIOLIEr0 MUpA XUBOW HMPUPOJbl HA OCHOBAaHMM 3HAHWUH M OIBITA,
MIOJTYYECHHBIX TIPH U3Y4YEeHUU OMOJIOTHH;

¢dopmupoBaHue y OOy4arolIMXCsl YMEHUH WUIIOCTPUPOBATH 3HAue€HUE OMOJOrMYECKHX 3HAHUHM B
IIPAaKTUYECKOW  JIEATEIbBHOCTH  YEJIOBEKa, pPAa3BUTUM  COBPEMEHHBIX MEAUIMHCKUX TEXHOJOTMH U
arpoOMOTEXHOJIOTHiA;

BOCHUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTU MO3HAHMSI YEIOBEKOM >KMBOM IPUPO/bI, HEOOXOIUMOCTH
OEepe’)KHOTO OTHOIIEHUS K HeH, COOMIOACHHS OSTHUECKUX HOPM IMpU MPOBEACHUU OHOJOTHYECKUX
HCCIICIOBAHNIA;

OCO3HaHME LIEHHOCTH OMOJIOIMYECKUX 3HAHUH JUI MOBBIIIEHUS YPOBHS SKOJIOTHYECKOH KYIbTYpBI, IS
(opMHUPOBAaHUS HAYYHOTO MUPOBO33PEHHUS;

IpPUMEHEHHE NMPUOOPETEHHBIX 3HAHUN M YMEHHMH B MOBCETHEBHOM >KU3HU Ul OLEHKH IMOCIEICTBHMA
CBOEH JEATENBHOCTH IO OTHOIIEHUIO K OKpYXKalollel cpene, COOCTBEHHOMY 370pPOBbIO, OOOCHOBaHHE U
colOuroieHre Mep NPOpUIAKTUKU 3a001€BaHuil.

Ha ypoBHe cpennero oOmero oOpa3oBaHus «buonorus» sBIseTCS O00SM3aTENbHBIM YU4eOHBIM
peIMETOM, KOTOPBI BXOJIUT B COCTaB IpeaMeTHON o0nacTu «EcTecTBeHHOHAYYHbIE TPEAMETBI».

OO1ee yrcno 4acoB, peKOMEHIOBAHHBIX JIJIs1 U3y4eHus Ouonoruu — 68 yacos: B 10 kinacce — 34 yacoB
(1 gac B Henemo), B 11 kimacce — 34 yacos (1 yac B Heneno).

COIEPKAHUE OBYYEHMUSA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUISCKUMH U IPYTUMU €CTECTBEHHBIMHU
Haykamu, Qumocodueld, dTUKON, SCTETHUKOW W mpaBoM. Ponb Ouonoruu B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHUHBI Mupa. CucteMa OMOJIOTUYECKUX HayK.

MeToasl TIO3HAHUWS OJKUBOW TpHponabl (HAOMIOJACHHWE, OJKCIEPUMEHT, ONKMCAHHe, W3MEpPEHUE,
KJaccuukanus, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00padOTKa JaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon nu ®@. Kpuk.

Tabnuie! 1 cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TIPUPOIBI.

JlabopaTopHble U MpaKTUYecKue padoThbl:



[Tpaktrueckas pabora Ne 1. «Mcmonp30BaHWE PA3IMYHBIX METOJOB MPU HU3yUYEHUU OHMOIOTHYCCKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

XKussie cucrempl (OMOCHCTEMBI) Kak IMpenMeT H3ydeHus Ouojoruu. OTIuYMe KHUBBIX CHCTEM OT
HEOPraHWYECKOW MPUPOJIBL.

CpoiicTBa OuocHcTeM M HUX pa3HOOOpazue. YPOBHU OpraHU3alMd OWOCHCTEM: MOJICKYIISPHBIH,
KJICTOYHBIN, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJSAIMOHHO-BUIOBOH, YKOCUCTEMHBIN (OMOreOIeHOTHUYECKHH),
O6urochepHBIN.

JdemoHcTpaumuu:

TaOmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY», «YPOBHU OpraHU3aLMU KUBOM IPUPOIBI».

O6opynoBanue: moaens mosiekyisl JJHK.

Tema 3. XumMHnuecKuii COCTAB M CTPOEHUE KJIETKH.

XHUMHYECKUH COCTaB KJIETKH. XUMHUYECKHUE 3JIEMEHTBI: MaKpO3JEMEHThI, MUKPO3JeMeHThl. Boga u
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMH BOJbI U MHHEPAIBbHBIX BELECTB B KieTke. [loanepkanue ocMoTHUeckoro O6anaHca.

benku. CoctaB um cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMeEpbl OenkoB. HesameHumbie u
3aMEHUMbIE AMHUHOKHUCIOTHI. AMHUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM MOJIEKYJIbI
(mepBuYHasi, BTOpPUYHAs, TPETUYHAs M UYETBEPTHUYHAs CTPYKTypa). XHUMUYECKUE CBOMCTBa OEIKOB.
buonoruueckue GpyHKIIMN OETKOB.

depMmeHTHI — OHonornyeckue Karaiamsaropbl. CTpoeHue (epMeHTa: aKTHBHBIN IIEHTp, CyOCTpaTHas
cnenuduanocTs. Kodepmentsl. Butamunbl. OTinymns GepMEeHTOB OT HEOPTaHUYECKUX KaTaaTnu3aTOpPOB.

VYraeBoasl: MOHOCaxapuabl (TIIOKO03a, pud03a M Je30KCHpr003a), Arcaxapuabl (caxapos3a, JJaKTo3a)
nonucaxapubl (Kpaxmai, TIUKOTeH, 1eJI0103a). buonornueckue GyHKIIMN YTIIEBOIOB.

Jlummapr:  Tpuraunepunsl, ¢Gochomunuapl, crepounsl. [ 'mapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonornueckue pynkuuu munuaos. CpaBHEHHE YTIIEBOJOB, OCIKOB U JUMHUIOB KaK HCTOUHUKOB SHEPTHH.

Hyxneunosbie kucnotel: JIHK u PHK. Hykieotnnpl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue u
¢ynkuuu JJHK. Ctpoenne u pynxnuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[urtonorus — Hayka o kierke. KierouHas Teopusi — mpuMep B3auMOJEUCTBHUS HaAeH u (akTOB B
Hay4YHOM ITO3HAHUU. MeTO/IbI U3yYEHUS KIETKH.

Krnerka kak nenocrtHas >xuBasi cucrema. O0Imye Npu3Haku KJIETOK: 3aMKHYTasi Hapy>KHash MeMmOpaHa,
monekyisl JJHK kak renernueckuii anmapar, cucremMa cuHTe3a Oelka.

Tunsl KI€TOK: dyKapuoTHYecKass U MmpokapuoTruyeckass. OCOOEHHOCTH CTPOEHUS MPOKApUOTHUECKOMN
kiaetku. Kierounas crteHka Oaktepuil. CTpoeHHE HYKapHOTHUECKOM KiIeTKH. (OCHOBHbBIE OTIMYHUS
PacCTUTENBHOM, KUBOTHON U TPUOHOM KIIETKH.

[TIoBepXHOCTHBIE CTPYKTYphl ~KJIETOK — KJIETOYHAas CTEHKa, IJIMKOKAJIMKC, WX (YHKIMH.
[InazmaTnueckast MemOpaHa, €€ cBoiicTBa M (QyHkuuu. llurommasma u e€ opranouabl. OgHOMEMOpaHHbBIE
opraHouasl knerku: OIIC, ammapatr ['onpmxu, am3ocoMmbl. IlomyaBTOHOMHBIE OpraHOMIBI  KJIIETKH:
MUTOXOHJIpUH, TUIACTU/BL. [IpoucXoXaeHne MUTOXOHApWA W TacTui. Buaesl mmactun. HememOpannbie
OpPraHOMJIbl KJIETKH: pUOOCOMBI, KIETOYHBIN LIEHTpP, LEHTPUOIH, PECHUUKH, KTyTUKUA. DYHKIIMM OpraHOM]IOB
KJIETKU. BrirroueHus.

Snpo — peryasTopHslii eHTp KieTku. CTpoeHue sapa: siepHas 000J04Ka, KapuoIia3mMa, XpoOMaTHH,
AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIlIeCTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneneHue XMMHMUYECKHX JJIEMEHTOB B HEXKHMBOM Ipupoje», «Pacmpenenenue
XUMUYECKHX AJIEMEHTOB B )KMBOU MPUPOIEH.

Tabmuuer m cxemsl: «llepuoanyeckas TaOnMIAa XUMHUECKUX 3JIEMEHTOB», «CTpOECHUE MOJIEKYJIBI
Bob», «buocunres Oenka», «CTpoeHHe MoJeKylbl Oenka», «Ctpoenue ¢epmenta», «HykienHoBbie
kucnotel. JIHK», «Crtpoenne wmonekynsl AT®», «CTpoeHHE 3YKapUOTHUECKON KIETKW», «CTpoeHue
JKUBOTHOM KJIETKN», «CTPOCHUE PAaCTUTEIbHOU KIETKH», «CTpOEHHE MPOKAPUOTUIECKOU KIETKN», «CTpoeHne
SIAPA KIETKUY, «Y TIEBOABDY, «JIMIUIB.

O6opymoBaHue: CBETOBOM MHKPOCKOI, 000pyIOBaHWE JIsi TPOBEICHHS HAOIIOJCHUM, W3MEPEHUH,
HKCIIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATbHBIX KIETOK.



JlabopaTropHble U MpaKTHYecKue padoThbl:

JlaGoparopnast pabota Ne 1. «l3yueHune KaTaJUTHUECKOW aKTHUBHOCTH ()EPMEHTOB (Ha NpUMepe
aMUJIa3bl WM KaTajasbl)y.

JlaboparopHasi padora Ne 2. «/3yueHue CTpOEHUsS KJIETOK PACTCHH, KUBOTHBIX W OaKTepHil 1oJ
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENaparax U ux OINHUCAHUEY.

Tema 4. ’KuzHeneATeJIbHOCTh KJIETKH.

OO6meH BemiecTB, WM MeTab0IU3M. AcCCUMUIAIUA (IUIACTUYECKUH OOMEH) M JIMCCHUMUIISITUS
(oHepreTuveckuif OOMEH) — JIBE€ CTOPOHBI €IMHOI0 Ipoliecca Merabosu3ma. Pojb 3aKOHOB coOXpaHEHUs
BEIIECTB U HYHEPTUHU B IOHUMaHUN METa0OIU3MA.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHbIil. Ponb gepmeHTOB B 0OMEHE BEIIECTB H
IIPEBPAILIEHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3bl QorocuHTe3a. Peakumu ¢orocunTesa. DPPeKTUBHOCTH
dorocunTe3a. 3HaueHue GOTOCHMHTE3a Ui KU3HM Ha 3emie. BnusHue ycnoBuil cpeabl Ha (POTOCHHTE3 H
CHOCOOBI OBBIILIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUIA.

XeMocuHTe3. XeMOCHUHTE3UPYIOIINe OaKkTepun. 3HaUeHUE XEMOCUHTE3a JIsl )KU3HU Ha 3eMJle.

OHepreTudeckuil oOMeH B kieTke. Paciernienre BenecTs, BbIACIEHUE U AaKKYMYJIUPOBAaHUE YHEPTUH B
KJIeTKe. DTarnbl 3HepreTudeckoro oomena. [ nukonus. bpoxkenue u ero Buasl. KucnopogHoe okucienue, mim
KJIeTouHoe Apixanue. OkuciaurensHoe hocopumupoBanne. IPPEKTHBHOCTh SHEPTETUIECKOTO OOMEHA.

Peaknun marpuuyHoro cuHTe3a. ['eHermueckas umHpopmanms u JIHK. Peamuzamus reHeTH4ecKoi
uHpopManuu B KieTke. ['eHeTHueckuil kox u ero cBoWcTBa. Tpanckpumnimst — marpuunblii cuate3 PHK.
Tpancnsamus — OuocuHTe3 Oenka. Otambl TpaHcnsauud. KoaupoBanue amMuHOKHUCIOT. Poms pubocom B
OunocuHTe3e OenKa.

Heknerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus BupycoB (/. W. VBaHoBckwuit).
OCOOEHHOCTH CTPOCHHUSI M JKM3HEHHOTO IMKJIAa BUPYCOB. bakrepuodaru. bone3nu pacTeHuid, )KUBOTHBIX U
YyelioBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummynozeduimra uenoseka (BHUY) — BozOymutens CIIN/da.
OOpaTHas TpaHCKpuUILMS, peBepTaza U uHTerpasa. llpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX
3a00J1eBaHUH.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tumsl muTanusy, «Metadonuzm», «MUTOXOHAPUSY, « IHEPTETUUECKUN 0OMEH Y,
«Xnopomtacty, «Porocuntes», «Crpoenue JIHK», «CtpoeHune u QyHKIMOHUpOBaHME TeHa», «CHHTE3
Oenka», «l'enernueckuit koa», «Bupyce», «bakrtepuodarn», «CTpoeHHE M KU3HEHHBIH LMK BUpYyca
CIINa, 6akrepuodaray, «Permmmkanus JJTHK».

ObopynoBanue: Moaenu-ammukanuu «Yasoenue [IHK wu Ttpanckpunuwms», «buocunte3 Oenkay,
«CTpoeHue KIeTkn», Moenb cTpykTypbl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KnerouHblif MK, WM KU3HEHHBIH UK KiIeTku. MHTepdasza u muto3. IIpoueccsl, nporekaroniie B
uHTepdaze. Perukanus — peakuus matpuyHoro cuHresa JJHK. Ctpoenue xpomocoM. XpoMocoMHbIN HabOp
— KapuoTun. /IunmougHeIl U TarmaouAHBIA XpOMOCOMHBIE HaOOpbl. XpoMaTuabl. L{uTomornuyeckue OCHOBBI
Pa3MHOXXEHHUSI U UHAUBUIYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knetkn — Mmuto3. Cragun muto3a. [Iponecchl, mpoucxoasimue Ha pa3HbIX CTAAUSIX MHUTO3a.
bruonornyeckuii CMbICI MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

®opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrojioe U mojioBoe. Buapl 0ecrnosioro pa3sMHOKEHUS: JeeHne
Ha/BOE, TIIOYKOBAaHHUE OJHO- W MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETETATUBHOE Ppa3MHOXKEHHE.
HcKkyccTBEHHOE KIIOHHPOBAHUE OPraHU3MOB, €0 3HAUEHHE NI CEIEKIIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meiio3. Ctaguu meiosa. Ilpomeccel, npoucxoasnme Ha cTtaausx menosa. [loBeneHue xpomocom B
Mmeiose. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE Meio03a.

I'amerorenes — npoiecc 00pa3oBaHus MOJIOBBIX KJIETOK y )KUBOTHBIX. [10J10BBIE Kene3bl: CEMEHHUKHU U
suyHuKH. OOpa3oBaHUe M pPa3BUTHE TOJOBBIX KIETOK — raMeT (CIepMaTo30m/l, SHIIEKIIeTKA) — CIIEPMaTOreHe3
u oBoreHe3. OCOOEHHOCTH CTPOEHUS SUIEKIETOK U criepMaTro3ou1oB. OmiogorBopenue. [lapreHorenes.

WupuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpHOHaTbHOE pa3BUTHE (IMOpHOreHe3). ITarlbl
SMOpPHUOHAIBHOTO Pa3BUTHUSI Yy [IO3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TacTpYJslusi, OpraHoreHes.



[TocTamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO PAa3BUTHA: MPSIMOE, HENpsMoe (JIMIMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC YPOJICTBA.

Poct u pazButue pactenuil. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHM, CTAJINN PA3BUTHS.

JdemMoHcTpanum:

Tabmuip! u cxembl: «POpMbI pa3MHOXKEHUSI OPraHU3MOBY, «JIBOIHOE OIIOJOTBOPEHHE Y LIBETKOBBIX
pactenuii», «BeretatuBHOE pa3sMHOMKEHUE pacTeHMil», «JleneHue kiueTku OaxkTepuit», «CTpOEHHUE IMOJIOBBIX
KJIETOK», «CTpoeHue XpoMocombl», «Knetounsiii ukin», «Pemmukanus [JHK», «Muto3y, «Meiosy», «llpsamoe
U HEMpsIMOE pa3BUTHEY, «['aMeToreHe3 y MICKONUTAIOIIUX U YeT0BeKa», «OCHOBHBIEC CTAIUU OHTOI'CHE3a.

O6opynoBaHue: MUKpPOCKOM, MUKponpemnaparbl «CriepMaTo30usl MIEKOMUTAOLIEroy, «Sliexnerka
MJIeKOnuTaroero», «KapuokuHes B KJI€TKax KOpeIlKa JyKa», MarHUTHas MOJelb-aniuiukanus «Jlenenue
kietkny, moaens JIHK, Moaens MmetadazHol XpOMOCOMBI.

JlaGopaTopHble M IPaKTHYeCKUEe padoThI:

JlaGoparopHas pabora Ne 3. «HaGmoneHne MuUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha FOTOBBIX
MUKpOIIpenaparaxy.

JlaboparopHas pabota Ne 4. «M3y4yeHne cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIMpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amauu renetuku. Mcropus pa3Butus reHeTUKH. Pojib muronoruu v SMOpUONIOTHH B
CTaHOBJICHUH TCHETUKH. BKIa]] pOCCUUCKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE T'€HETHKU. MeETOIbl TCHETUKH
(ruOpUIONOTUYECKU, IUTOTCHETUYECKUH, MOJIEKYIISIPHO-TeHeTH4YeckHil). OCHOBHbIE T€HETUYECKUE MOHSATHSI.
['eneTnyeckas CHMBOJIMKA, UCTIOIb3YyEMasl B CXEMaxX CKpPEITUBaHUM.

3aKOHOMEPHOCTH HAacCJeIOBaHUS MPU3HAKOB, YycTaHoBieHHble [. Mennenem. Monorubpuanoe
CKpeIMBaHue. 3aKOH €IMHO-00pas3wsi THOPUIOB TepBOro mokojeHus. [IpaBwio moMUHHpOBaHUS. 3aKOH
pacuierieHus npu3HakoB. [ 'unores3a unctotel ramert. [losiHOE M HENMoJIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe ckpenimBaHue. 3aKOH HE3aBHUCHMOTO HACJeIOBaHMsS MpU3HAKOB. llurorenernueckue
OCHOBBI JUTHOPUHOTO CKpPEIIUBaHUS. AHAIM3UpYIOIIee CKpeluBaHue. Mcnonp30BaHnEe aHATM3UPYIOIIETO
CKpEITUBAaHUS JIJIs1 OTIPEICTICHUSI TEHOTUITa OCOOH.

CuernnieHHoe HacnenoBaHue mpusHakoB. Pabota T. Moprana no CrernieHHOMY HaclleJOBaHUIO T€HOB.
Hapymienue cuierieHust reHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKne KapThl.

I'enetnka mnosa. XpOMOCOMHOE ONpEIEIeHUE Ioja. AyYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['oMorameTHbI€ U reTeporaMeTHble Opranu3Mel. HacienoBanvue npu3HaKoB, CLETUIEHHBIX C MOJIOM.

N3menunBocTh. Bunabl W3MEHUYMBOCTH: HEHACJEICTBEHHAss W HACIEJACTBEHHas. Poib cpensl B
HEHACIIEJICTBEHHON M3MEHYMBOCTU. XapaKTePUCTHKA MOIU(DUKAIIMOHHON N3MEHYUBOCTH. BapualinoHHbIN psijl
W BapualmoHHas kpuBas. Hopma peakiuu mpusHaka. KonumdecTBEHHBIE M KAaYECTBEHHBIE NMPU3HAKU U UX
HOpMa peaknuu. CBolicTBa MOIU(UKAIIMOHHON N3MEHUYHUBOCTH.

HacnencTBennas, uaum TeHOTUINIMYECKAs,, U3MEHYMBOCTh. KOMOMHATHBHAs M3MEHYMBOCTh. Meilo3 u
MOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOW M3MEHYMBOCTU. MyTallmoHHass U3MEHYMBOCTh. Knaccudukarus
MyTalWi: TeHHbIE, XPOMOCOMHbIE, TeHOMHbIEe. YacToTa U MpUUMHBl MyTauuil. MyrareHHble (akTopbl. 3aKOH
TOMOJIOTUYECKHX PSAJOB B HacieIcTBeHHOU n3meHunBocTy H. V. BaBumosga.

BuesgepHast HacIeCTBEHHOCTh U N3MEHUYMBOCTb.

I'enetuka yenoseka. Kapuorumn vyenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA: T€HEAIOTMUECKUH,
OJIM3HEIOBBIN,  ITUTOTEHETUYECKUH, OUOXUMHYECKHUU,  MOJEKYJIIpHO-TeHeTH4YecKuid.  COBpEeMEHHOE
ONpeJIeJICHUE TEHOTHUIA: MOJTHOTE€HOMHOE CEKBEHUPOBAHHE, T'€HOTUIUPOBAHHE, B TOM YHUCJE C MOMOIIbIO
[M[P-ananu3a. HacnencTtBenHble 3a00ieBaHUs YeIOBEKA: T'e€HHBIE 00JI€3HU, OOJIE3HH C HACIEICTBEHHOU
MPEIPACTIONOKEHHOCTBI0, XPOMOCOMHBIE Oone3Hn. ComaThyeckue W TeHepaTuBHBbIE MyTaluu. CTBOJOBBIE
kieTku. [IpuHIUIBL 370poBOTO O0Opa3za XW3HH, JUATHOCTUKH, MPOGUIAKTUKH W JIEYCHHUS TEHETHUYECKHX
Oone3nei. MenKo-TeHeTHYeCKoe KOHCYIbTUPOBaHNE. 3HaYCHHE MEIUIIMHCKON TeHETUKU B MPEIOTBPAILICHUU
U JICYCHUH TeHETHYECKUX 3a00JIeBaHHI YeloBeKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H.
. BaBuios.

Tabmuipsl 1 cxembl: «MOHOTMOPUIHOE CKPELIMBAHHUE W €ro IMTOT€HETHYecKass OCHOBa», «3aKOH
paCIICTIJICHHUSI U €r0 IUTOTCHETUYECKask OCHOBAY, «3aKOH YHCTOTHI raMeT», «J{urubpuaHoe CKpeluBaHue),
«lluTomornueckrue OCHOBBI TUTHOPHUIHOTO CKpeUTUBaHus, «Meio3y, «B3aumMoneicTBie alIeIbHBIX TEHOBY,
«l'eHeTnyeckre KapThl pacTEHUU, JKUBOTHBIX U UeloBekay, «l['eHeTuka mona», «3aKOHOMEPHOCTHU



HACJICJOBAHMs, CLEIUICHHOIO C MOJOM», «KapuoTHumbl 4enoBeKa M JKMBOTHBIX», «BUABI M3MEHUHMBOCTHY,
«MonudukamonHas W3MEHYMBOCTH», «HacnenoBanue pesyc-¢akropa», «l'eHeTHKa TpyNm KpOBU»,
«MyTalnMOHHas U3MEHYMBOCTD).

ObopynoBanue: MO/IENU-aNIIIUKAL U «MoHorubpuanoe CKpEILMBAHUEY, «Hemnonnoe
JOMUHUpOBaHUE», «JurnbpuaHoe ckpeuiuBanue», «llepekpéct XxpomMocoM», MUKPOCKONI M MHKpOIpenapar
«Apo3odunay (HopMa, MyTanuu GOPMBI KPBUTEEB M OKPACKH Tela), repdapuii «I opox moceBHOIM».

JlabGopaTropHble U NpaKTHYecKue padoThbl:

Jlaboparopuass pabora Ne 5. «M3ydeHwe pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEeLIMBaHUA y Jp030(UIIbl HAa TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopuass pabdora Ne 6. «M3ydenne MoaU(UKAIIMOHHON W3MEHUMBOCTH, ITOCTPOCHUE
BapHaLlMOHHOIO psiZia U BapUALlMOHHOW KPUBOI.

JIaGoparopnas padota Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTaxy.

IIpaktrnyeckas pabora Ne 2. «CocTaBieHUE U aHATIU3 POIOCIOBHBIX YEJIOBEKAy.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak Hayka M IIpoLecc. 3apoKIeHUE celleKuu u nomectukanus. Yuenue H. 1. BaBunosa o
[EHTPaxX NPOMCXOXACHUS M MHOT000pasusi KyJIbTYPHBIX pacTeHHH. LIEHTpBI MpPOMCXOXKIEHHS JTOMAITHUX
XKUBOTHBIX. COpT, IOpOJA, IITAMM.

CoBpeMeHHbIE METO/bI CENEKUUU. MaccoBbli U MHIMBUIYaIbHBIH OTOOpBI B CEJIEKIIMM PACTEHUN U
KUBOTHBIX. OlleHKa 3KcTepbepa. bIU3KOpPOACTBEHHOE CKpelluBaHWe — HMHOpUIUHI. Yucras JUHUS.
CkpemmBanue 4YHCTBIX JHHUK. [ereposuc, wim TuUOpuaHas cwia. HepoacTBeHHOe CKpelMBaHUE —
ayropuaunr. OrtnanénHas rulOpuguzanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M IOJy4eHue
HOJUIUION0B. JIOCTHKEHUS CENEKIUN PACTEHUH, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

brotexHonorus kak orpacib NPOU3BOJACTBA. ['eHHAst HHXKEeHepUs. DTalbl CO3JaHUs PEKOMOMHAHTHOM
JHK wu Ttpancrennbix opranu3MoB. Kierounas wunxkeHepus. Kierounele KyiabTypbl. MHUKPOKJIOHAJIBHOE
pasMHOXeHUEe pacrteHuil. KiloHMpoBaHME BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okonorudeckue U stndeckue npoodsnemsl. 'MO — reneTndecku MOIU(GUIUPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuupel 1 cxembl: kapta «L{eHTpbl NPOMCXOXAEHUS W MHOr0o0Opasusi KyJIbTYpPHBIX DPAaCTEHHI»,
«ITopozap! noOMaIIHUX XKUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHHi», «OTnanénnas rudpuauzanus», «PadoTsl
akanemMuka M. @. MBanoBay, «llomummonaus», «OO0bEeKTbl OHOTEXHOJOTMM», «KieTouHble KyJIbTYpbl U
KJIOHMpOBaHue», «KOHCTpyrpoBaHUE U TEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJSDKH IUIOJIOB M KOPHEIUIONOB JTUKUX (DOPM M KYJIBTYpHBIX COPTOB PacTEHHUH,
rep6apuii «CenbCcKOX035HCTBEHHBIE PACTEHUS».

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTUKEHHSI CEIEKI[UN PACTEHUN M KUBOTHBIX (Ha CEJNEKIIMOHHYIO
CTaHLUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO3SICTBO, J1aOOpaTOpHUIO
arpOyHUBEPCHUTETA WIM HAyYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosnronMOHHAs OHOJIOTHS.

[Ipeanoceliky BO3HMKHOBEHHUs SBOJIOLMOHHON TEOPUH. OBOJIIOLNUOHHAS TEOpUS M €€ MEeCTO B
6uonoruu. BnusHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CeugerenbcTBa 3BoMonMH. [laneoHTONOrMYECKHe: IOCHENOBATENBHOCTh TOSIBICHUS BHUIOB B
NaJICOHTOJIOTHYECKOM JIeTonucH, nepexoansie ¢popmbl. buoreorpadguueckue: cxoacTBo u paziauuue (ayH H
(h10p MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOACTBA U Pa3INuusl SMOPHOHOB Pa3HBIX BUIOB MMO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOIMYHBbIC, DPYAMMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJIEKYJISPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OMMYECKHUX IMyTeH y Bcex
OpPraHU3MOB.

OpomtonmonHas teopust Y. [lapBuna. IIpennocbuiki BOZHUKHOBEHMS AApBUHU3MA. J[BHKylue cuibl
9BOJIIOLIUM BUOB 110 JlapBUHY (M30BITOYHOE Pa3MHOKEHHE NPU OTPAHUUYEHHOCTH PECYPCOB, HEONPEIeIEHHAs
U3MEHYMBOCTb, O0ph0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBII 0TOOD).

Cunrernueckas Teopus sBotonnn (CTI) u €€ 0oCHOBHBIE TIOJIOKECHHUS.

Muxkposomtorus. [Tonynsanus kak equHULA BU1a U 3BOJIOLUY.



JIBrokymue critbl ((hakTOphI) SBOJIIOIMHU BUJIOB B IpHpoe. MyTallMOHHBIN TTPoIlece 1 KOMOMHATHBHAS
W3MEHYUBOCTD. [lomynsiroHHbIe BOTHBI U peiid reHoB. V3011 1 MUTparus.

EcrecTBennbIit 0TOOp — Hanpasistomuid Gpaxtop sBomonun. GopMbl €CTECTBEHHOT'O 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHW3MOB KakK pe3yabTaT »dBOJMOLMHU. [Ipumepsl mnpucnocoOIeHuid y
Opranu3MoB. ApoMOp(0O3bl U UAUO-aIANITAIIH.

Bun u BugoobpazoBanue. Kpurepun Buma. OcHoBHBIE (OpMBI BHI000pa3oBaHUs: Teorpaduieckoe,
9KOJIOTHYECKOE.

MaxponsBosrorust. @opMbI 3BONIIOLUH: (PHUIIETHYECKAs!, TUBEPreHTHAs!, KOHBEPIeHTHAs, MapasuieIbHasl.
HeoOpatuMocTs 3BOTIOIUH.

[IpoucxoxaeHue OT HeCHEUMAIU3UPOBAHHBIX IpeakoB. llporpeccupyromasi —crnenuamu3anus.
AnanTuBHas paguaius.

JdemMoHcTpanum:

[Toptpetsr: K. JIunueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 2. 'ekkens, O.
Miromnep, A. H. Cesepiios.

Tabmumpr u cxembl: «Pa3BuTue OpraHMYECKOro Mupa Ha 3emie», «3apoJbllId MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy», «PDopMbl OOprObI 3a cyllecTBOBaHUE», «EcTecTBEHHBI 0OTOOPY,
«MHoroo0Opa3ue COpTOB pacTeHuii», «MHoroobpasue Mmopoia >XKUBOTHBIX», «[lomymsiuuy, «MyTanuoHHas
U3MEHYMBOCTEY», «ApomMopdossl», «Mamoamantammumy», «OOmas nereHepanus», «JBIWKyle CHIIBI
sBomonnny, «Kapra-cxema wmapuipyra nyrtemectsus Y. JlapBuna», «boppba 3a cCylecTBOBaHHEY,
«IIpucnocobseHHOCTD OpPraHHU3MOBY, «['eorpaduueckoe BUJI000pa3oBaHuey, «DKOJIOTUYECKOE
BUJI000pa3oBaHue).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3jIMYHbIMM THUIAMHM OKpPacKH, HaOOp IJIOJOB U CEMSH,
koiuekuus «I[Ipumepbl 3alUTHBIX MPUCIOCOOTICHUM Yy JKUBOTHBIX», MOJelb «OCHOBHBIC HANpaBICHUS
IBOJIIOLIUNY, 00BbEMHAs MOJieb «CTPOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, Komiekuus «@DopMbl COXPAaHHOCTH HCKOMAEMBIX JKHUBOTHBIX U
pacTtenuit», monenp anmukanus «llepekpéct xpomocom», BilaxHbIe INpenapaThl «Pa3BUTHE HACEKOMOTO»,
«Pa3BuTHe NATYIIKUY», MUKpoIpenapaT «Jpo3oduna» (HopMa, MyTanuu (OpMbI KPBUIBEB U OKPACKH TETA).

JlaGopaTopHble U IpaKkTHYeCKUEe padoThI:

JIaGopatophas pabota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopaTopHas pabora Ne 2. «OmnmcaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma W €€ OTHOCHUTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble MpECTaBICHUS O 3apOKIEHUU KW3HU. HayuHble TMNOTE3bl BO3HWKHOBEHUS KM3HHU Ha
3emsie: abMoOreHe3 M MaHcnepMusi. XUMHYECKasi HBOJIIOLMS. AOGUOTeHHBI CUHTE3 OPraHMYECKUX BEILECTB U3
HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE MOATBEPKICHUE XHWMHUYECKOW »5BoMONUU. HavanbHble 3Tamnbl
6uonorundeckoit 3somonuu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYpP U BOZHUKHOBEHUE
NpoTOKJIETKH. [IepBble KIETKH 1 UX HBOIIOIUSA. POPMUPOBAHUE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

Pazputue xu3Hu Ha 3emie mo spaM M nepuonaMm. Kartapxeil. Apxeiickas W TpPOTEPO30MCKAsT 3PHI.
[Taneosoiickas 2pa u e€ TepHOAbl: KEMOpPUNCKHI, OpMAOBUKCKUH, CHIIYPUUCKHH, JAEBOHCKHIA,
KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ neproibl: MajJIeOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepHucTUKa KJIMMaTa U T€0JIOTHUECKUX IpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHM PACTUTEIBHOIO
U JKUBOTHOro Mupa. Apomop¢o3bl y pacTeHUi M KUBOTHBIX. [losiBieHue, paciBeT W BbIMUpPAHUE TPYII
JKUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak oTpakeHue 3BOMIONMH. OCHOBHBIE CHCTEMAaTHYECKHE TPYIMIIbI
OpraHU3MOB.

DOBOJIIOLIMST YEJIOBEKAa. AHTPOIOJOTHUS Kak Hayka. Pa3BuTue mpeacTaBieHUNd O MPOUCXOKICHUU
yenoBeka. Meroabpl M3ydeHUs aHTponoreHesa. (CxoacTBa M pa3iMuus YEJIOBEKA M KUBOTHBIX.
CucremaTiueckoe MoJI0KEHUE YeIoBeKa.

JIBrkyne cuibl (pakTopbl) anTponorenesa. HacnepcTBeHHass U3SMEHYMBOCTD M €CTECTBEHHBINA OTOOP.
OO01ecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUNA TPY/Ia, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJIOBEKA: aBCTpaJoNnUTEekH, YemoBek ymenslid, YemoBek
npsAMoxosmuid, YenoBek HeaHaepTanbCcKui, YenmoBek pa3zyMHblii. Haxonkyu MckomaembIX OCTAaTKOB, BpeMst
CYIIECTBOBaHMS, 00JIACTH paclpocTpaHeHusi, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.



UYenoseueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIEOH IHAs (€Bpa3uiicKas), Herpo-aBCcTpaIouHAas
(9KBaTOpHANIbHAST), MOHTOJIONIHAsI (a3UATCKO-aMEepUKaHCKasi). UepThl MPHUCIOCOOICHHOCTH MpPEICTaBUTENEH
YEJI0BEUYECKHUX pac K YCIOBHAM CYyIIECTBOBaHMS. ENMHCTBO yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuupr u cxembl: «Bo3HukHOBeHHe COJIHEYHOM cHUCTEMBD», «Pa3BUTHE OPraHUYECKOrO MHUpPay,
«PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuormueckas kinerka», «CoBpeMEHHas cUCTEMa
OpraHu4ecKkoro mmpa», «CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHMS 4YeJOBEKa M YEeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEIIOBEKay,
«/IpeBHelimue moan», «JpeBHue moan», «IllepBeie cCOBpeMEHHBIE 0N, «HenoBedyecKkue pacb».

Ob6opynoBanue: mynsku «lIpoucxoxaenue yenoBeka» (OIOCTHI aBCTPAJONUTEKa, MUTEKAHTPOIIA,
HEeaHJepTallblla, KPOMAHbOHIA), CJIETKH MM W300pakeHHs KaMEHHBIX OpYAUN IMEepBOOBITHOTO YeloBeKa
(xamMHHU-yomImepsl, pyOmia, ckpebdna), reoxpoHoyiornyeckass Tabmuua, Koyekuus «DopMbl COXPaHHOCTH
MCKOIIAEMBbIX KHUBOTHBIX U PACTCHUID.

JlaGopaTropHble H NpaKTHYecKue padoThbl:

[Mpaktuueckass pabora Ne 1. «V3ydeHue HCKOMAEMBIX OCTAaTKOB PACTEHUH W JKUBOTHBIX B
KOJUICKLUAX».

OKCcKypcusi «OBOJIOLMS OpraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAy4yHBbIH WU
KpaeBeauecKuil My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KawIIAas cpeaa.

DKoJIoTMsl KaK Hayka. 3aJaud M pas3felibl 3KOJOrMU. MeTonbl SKOJIOTMYECKUX HCCIEAOBAHUI.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Dkonorudeckue Gakropsl. Kiraccupukamus 3KoIorudeckux GpakTopoB: aOMOTHIECKHE, ONOTUYSCKUE U
aHTponoreHHsbIe. J(elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI.

AOuoTtudeckue (axkTopel: CBET, Temmeparypa, BiaxHocTb. ®doronepuomusm. Ilpucnocobnenus
OpPraHU3MOB K JIeHCTBHIO abHOTHUYECKUX (haKTOpoB. bruonornueckue puTmsl.

buotnueckue gakropsl. Buibl OMOTHYECKHX B3aUMOJCHCTBUI: KOHKYPEHIUS, XUIITHUYECTBO, CUMONO03
u ero gopmsl. Ilapasutusm, koomnepaunus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAaXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HaueHHue OMOTHYECKHMX B3aWMOAEUCTBUU Ui CYLIECTBOBaHMSI OPraHU3MOB B
HIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEepUCTUKH mnonyasiuuu. OCHOBHBbIE IOKa3aTead MOMYNSLIMHU: YHUCICHHOCTH,
IUIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, NPHUPOCT, MUTpanus. JlMHaAMHMKa YHCIEHHOCTH IONYJIALHUA U €€
perysius.

JdemMoncTpanum:

[Hoptpetsl: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmuuer u cxembl: kapra «[Ipupomubie 30HBI 3emim», «Cpeabl OOMTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuuy, «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TMONYJSIUU UHPY30pUH-
Tyensku», «Ilummessie nenm.

JlabGoparopHble U NpaKkTUYecKue padoThbl:

JIaGoparophas pabota Ne 3. «Mopdosornueckre 0coOEHHOCTH pacTeHU U3 pa3HbIX MECT OOUTaHUSY.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «[Toacu€r MIOTHOCTH MOMYJISIMNA Pa3HbIX BUJOB PACTECHUI.

Tema 4. Coo01ecTBa U IKOJI0rHYEeCKHEe CHCTEMBI.

CoobmiecTBo opraHuzMoB — OuoreHo3. CTpyKkTypbl OuoOlleHO3a: BHJIOBas, MPOCTPAHCTBEHHAs,
Tpouueckas (nuieasi). Buabi-nomunanTsl. CBS3U B OUOIIEHO3E.

DKosorndyeckue cucteMsl (3kocucteMsl). [TonsTre 00 sxocucteme n 6uoreoneHose. PyHKIMOHATbHbIE
KOMITOHEHTBI SKOCHUCTEMBI: NMPOAYLEHThI, KOHCYMEHTBI, peyLleHTbl. KpyroBopoT BelIECTB M MMOTOK SHEPTUH B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOCHCTEeMBI. [IumieBrie nenu u ceTi. OCHOBHBIE MMOKA3aTeIn
9KOCUCTEMBbI: OnMomacca, MPOAYKLHSA. DKOJIOTMYECKHE MHPaMUIbl: MPOAYKLHH, YUCICHHOCTH, OMOMACCHI.
CBolicTBa IKOCHCTEM: YCTONYMBOCTD, CAMOPETYJIALUs, pa3BuTHE. CyKlieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WU MIHUPOKOJIUCTBEHHOTO
jeca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTeMBI.  buosormdeckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznooOpazue kak (dakTop yctoWumBocTH dKocucteM. CoxpaHeHHE  OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. 1. Bepuazackoro o 6uocdepe. ['panuiibl, coctaB u ctpykrypa 6uochepsl. XKuBoe BemecTBo
u ero ¢ynkuumu. OcobeHHocTH OHOcdephl Kak T00ANbHOM 3KOCHCTEMBI. JIMHaMUYecKOoe paBHOBECHE U
obOpaTHas cBs3b B Ouocdepe.

KpyroBopotbl BemiectB U OMOr€OXMMUYECKUE LMKIBI AJIEMEHTOB (yriaepozaa, a3oTa). 30HaJIbHOCThb
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Omocepe 3emun. AHTpororeHHble H3MeHeHUs B Ouocdepe. ImobambHBIC
9KOJIOTUYECKHE TIPOOIIEMBI.

CocymecTBoBanue mnpupoabl u  uenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3us Kak OCHOBA
ycrounBoctd  Ouocdepbl. OcCHOBa  palMOHAJIBHOIO YIPABIEHHUS MNPUPOJHBIMH pecypcaMH U X
UCIIOJIb30BaHue. JlocTrykeHus: OMOIOrUH U OXpaHa IPUPOJIBIL.

JdemoHcTpaumnu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemsl: «[Iumessle nenny», «bUoLEHO3: cocTaB U cTpYKTypay, «[IpupoaHbie cooliiecTBay,
«enu nutaHusy», «IKoIOTHYecKas mupamMuiay, «buochepa u yenoBexy», «IKOCUCTEMA MIMPOKOIHCTBEHHOTO
aeca», «JKocucTeMa XBOMHOro jeca», «buonenos Bogoémay», «ArpoueHo3y», «lIpuMepHbie aHTpOIIOreHHbIE
BO3JICUCTBUSA Ha NPUPOLY», «BakHeHIMe UCTOYHUKH 3arpsA3HEHUs BO3JyXa M IPYHTOBBIX BOI», «llouBa —
Ba)KHEHIIas cocTaBistonas ouocdeprl», «PakTopsl nerpaganuu nousy, «llapaukossiit addexr», «PakTopbl
paZMOaKTHBHOTO 3arpsi3HEHUs Omocdeprr», «O0mas cTpykrypa O6uocdepsr», «PacnpocTpaneHue Xu3HH B
ouoctepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe», «KpyroBopor azora B
IPUPOACY.

ObGopynoBanue: Mopenb-amuiMkauus  «Tunuynele OuOIEHO3bl», TepOapuil  «PacTurenbHble
cooOiecTBa», kosekuuu «buonenos», «Bpeaurtenun BaKHEHWIIMX CEJIBCKOXO3SIMCTBEHHBIX KYJIBTYDY,
repO6apuM U KOJUIEKLIUU PACTEHUHN U )KUBOTHBIX, IPUHAAJIEKAIINE K PA3HBIM 3KOJIOTHYECKUM IPYyIINaM OJITHOTO
Buaa, Kpacnas kuura Poccuiickoit denepannu, n3o0pakeHus OXpaHsIeMbIX BUI0OB PACTEHUN U )KUBOTHBIX.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

CornacHo ®I'OC COO, ycraHaBnuBaroTca TpeOOBaHHUS K pe3yslbTaTaM OCBOEHHUS OOy4YaroUMMUCS
IporpaMM CpeaHero o0Iero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType AMYHOCTHBIX pE3yJabTAaTOB OCBOEHUs mpeaMera «bHoiorus» BbIIEIEHBI CIEAYIOLIUE
COCTaBISIOLINE: OCO3HAHUE OOYUYAIOUIUMUCS POCCHICKONM TpaKTAHCKOW HIEHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSTEIbHOCTH U CaMOONPEENICHNI0, HaJlWMuWe MOTHBAlMM K OOy4eHHUIO OHoJoruw,
[[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHHI JMYHOCTHM HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPATUIINNA Pa3BUTHS OWOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCs
PYKOBOJICTBOBAThCSl B CBOEH JI€ATEIbHOCTH II€HHOCTHO-CMBICIIOBBIMUA YCTaHOBKAMH, MPUCYIIUMU CUCTEME
OHMOJOrN4YecKoro 00pa3oBaHUs, HAJIWYUE SKOJOTHYECKOrO IMPaBOCO3HAHHUS, CIOCOOHOCTH CTaBUTh LENU U
CTPOUTD KU3HEHHBIE JIAHBI.

JImaHOCTHEIE PE3YIbTATEI OCBOCHUA IPEAMETA «bnomnorusy JOCTUI'alOTCA B €IUHCTBE y‘IC6HOI71 n
BOCIIUTATEIbHON JAESITENIBHOCTY B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCHUHCKUMH COLIMOKYJIBTYPHBIMH,
HCTOPUUCCKMMHU U JYXOBHO-HPABCTBCHHBLIMH LICHHOCTAMU, IMIPUHATHBIMU B O6I].[CCTBG paBujiaMu U HOpMaMU
MOBEJICHNUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHMS W CaMOPAa3BUTHUSA, Pa3BUTH
BHYTPEHHEN MO3UIUM JUYHOCTH, MATPUOTHU3MA, YBAXXEHUS K 3aKOHY U TPABOIOPSAIKY, YEIOBEKY TpyAa U
CTapuieMy TIOKOJICHUI0, B3aUMHOTO YBaXEHHS, OEpPEKHOrO OTHOUICHHS K KYJIbTYPHOMY HACIEAHIO U
TpaauLMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKpyKarolen cpee.

JIMYHOCTHBIE pPE3YNbTaThl OCBOCHHs Yy4eOHOro mnpenmera «buONOTHS» OTpakaloT TOTOBHOCTh H
CIOCOOHOCTh OOy4aroumxcs pPYKOBOACTBOBAThCA C(HOPMUPOBAHHONM BHYTPEHHEW MO3MLMEN JIMYHOCTH,
CHUCTEMOW IICHHOCTHBIX OpUEHTALWH, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHMH, COOTBETCTBYIOIIMX
TPaJULUOHHBIM [IEHHOCTSIM POCCHIICKOT0 00IIEeCTBa, PACIIUPEHNE KUZHEHHOTO OMBITA U OTbITA 1EATEIbHOCTH
B IIpo1IeCCC p€ajin3dalli OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIUTATEIILHOU ACATCIIbHOCTH, B TOM YHCJIC B HaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:



c(OpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00YyYaroIerocss Kak akTUBHOTO U OTBETCTBEHHOI'O WEHA
poccuiickoro o0IIecTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEH, yBaXKEeHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW IEATEIHHOCTH MPH CO3JAaHUHM YYCOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MO3HABATEIbHBIX 3a/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAEIATH COOCTBEHHYIO TIO3UITHIO IO OTHOIIECHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U
00BACHATH €6;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIIOJCH ¢
pa3HbIMH YOEKACHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COIL[UAJIBHBIM MOJ0KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJHEHUS y4EOHBIX, TTO3HABATEIHHBIX U
HCCJIEIOBATENILCKUX 3a]a4, YBAXUTEILHOTO OTHOIICHUS K MHEHHIO OMIIOHEHTOB MPHU OOCYKIECHUH CHOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJCPKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON EATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKON TPaKITAHCKON HMJIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHHS K CBOEMY
HapoJdy, YyBCTBa OTBETCTBEHHOCTH mepes PoamHOM, ropocTh 3a CBOW Kpail, CBOWO PoauHy, CBOW SA3bIK U
KYJIbTYpPY, IPOILIOE U HACTOAILIEE MHOIOHALIMOHAIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACJIECIUIO U TaMATHUKAM MPUPOJIBI, TOCTHXEHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIEHUBATh BKJIAQJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHHEC W pPa3BUTHE OHOJIOTHH,
MOHMMAHUSA 3HA4YeHUs OWOJIOTMM B TO3HAHMM 3aKOHOB MPUPOJBI, B >KM3HH YEJIOBEKA U COBPEMEHHOTO
00111eCTBa;

uaeitHas yOexIE€HHOCTb, TOTOBHOCTh K CIYXEHHUIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 32 €ro
Ccynp0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOT'O MPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPaJAULIMAMU Hapo1oB Poccum;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
cropTa, TpyJa, OOIIeCTBEHHBIX OTHOIICHU;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH,

TOTOBHOCTh K CaMOBBIP@XXEHHIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh KadyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usunyeckoro BocnuTaHus, (GOopMHPOBAHMSA KYJIbTYPbI 310POBbSI M 3MOLHMOHAJIBHOIO
Os1aronosy4us:

MMOHMMAaHKE U peain3alus 3I0pOBOTro U 0€30MacHOro 0opasa KU3HH (30pOBOE MUTAHUE, COOTIOACHHE
TUTHECHUYECKUX TIPABWJI M HOPM, COATaHCHUPOBAHHBIA PEXUM 3aHATUH W OTABIXA, PETyJspHas (uzndeckas
AKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TMPaBUJI WHIUBUAYATHHOTO M KOJUIGKTMBHOTO O€30MacHOrO IOBEACHHUS B
CUTYAIUIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;

OCO3HaHWE TOCIEACTBHI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHs aKOTOJs, HAPKOTHUKOB,
KypeHus);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYa0Jt00ue;

FOTOBHOCTh K AaKTUBHOW [I€ATETBHOCTH TEXHOJOTUYECKOW U COLMAIbHOM HAmNpaBIIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSTH TaKyIO AESITEIbHOCTD;

HWHTEpEC K pasnuvHbIM chepam mpodeccCHOHATBLHON NesSTENbHOCTH, YMEHHUE COBEPINATh OCO3HAHHBIN
BBIOOp Oymymiel mpodeccruu U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHbI,

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;



7) IKOJIOrM4YeCcKOro BOCIMTAHMS:

9KOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHHE K MPUPOJAE KaK MCTOYHHKY JKU3HH Ha 3eMiie, OCHOBE €&
CyILIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMUECKOW KYJbTYpPbl: MPUOOPETEHHUE OIbITa TUIAHUPOBAHMS TMOCTYIKOB U
OLICHKH UX BO3MOXHBIX ITOCIIEICTBUM JIJIs1 OKPYXKAIOILEH CPEIbl;

OCO3HaHUE TTI00aTHbHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U ITyTel UX PeIIeHUs;

CIIOCOOHOCTh HCIIONB30BAaTh MPHOOpETaeMble MPH H3YYEHUH OHOJOTHMM 3HAHUS U YMEHUS MpH
pelieHnu mpooIIeM, CBI3aHHBIX C PAIIMOHAIBHBIM MTPUPOIONONL30BaHNEM (COOTIOICHHUE PABUI TTOBEICHUS B
pUpoJie, HAPABICHHBIX Ha COXPAaHEHHUE PABHOBECHS B SKOCHCTEMAaX, OXPaHy BHI0B, SKOCUCTEM, Ouochepsbl);

AKTUBHOE HEINPUATHE JCUCTBUWA, NPUHOCAIIMX BPEA OKPYXKAIOIIEH NPUPOJHON Cpele, YMEHUE
MPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHMYECKHUE TMOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUH U
npeaoTBpaiaTh ux;

HaJU4Me Pa3BUTOrO 3KOJIOTMYECKOTO MBILUIEHUS, 3KOJIOIMYECKOW KYJIbTYpbI, OIbITa JEATEIbHOCTH
HKOJIOTUYECKON HANpaBJIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMM B MTO3HABATEIIbHOW, KOMMYHUKATUBHOU U
COLIMAIIbHOW MpaKTUKE, TOTOBHOCTH K YYaCTUI0 B MPAKTHYECKOM JEATEIBHOCTH 3KOJOTMYECKOU
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHOMN MPAKTUKU, OCHOBAHHOTO HA JHAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIETYPHOM MHPE;

COBEPILEHCTBOBAHUE SI3BIKOBOM W YMUTATEJIbCKOM KYJbTYpbl KAaK CpEICTBa B3aUMOJCHCTBUSI MEXKIY
JIOJIBMH U TTIO3HAHUS MUDA;

MOHUMaHKEe crienuuKU OMOJOTUN KaK HayKH, OCO3HaHHS €€ poiu B (OPMUPOBAHUU PALIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3aHUU IICJIOCTHOTO MPEICTABICHHUS 00 OKPYXKAIoMEM MHpPE KaK O eIUHCTBE
OPUPOJBI, ueloBeKa M oOIecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH M peHIeHHH MpodiIeM
COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJOTMM JUISi COBPEMEHHOM IMBWIM3AIMU: OOECIEeYeHHs] HOBOTO
YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3/JaHHE TMEPCHEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX pPEIIaTh PECYpPCHBIC
npoOJieMbl Pa3BUTHUSL YEIOBEYECTBA, MOMCKA MYTEH BBIXOAA M3 TIOOANBHBIX SKOJOTHYECKHX MPOOIeM U
obecrieueHus nepexoaa K yCTOMUMBOMY Pa3BUTHIO, PAllUOHATILHOMY MCIIOJIB30BaHUIO MPUPOIHBIX PECYPCOB U
(hOpMUPOBAHUIO HOBBIX CTaHJIAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OWOJIOTHYECKUX 3HAHUHW B IIEJIAX TOBBINIEHUS OOIIEH KYIbTYPHI,
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, KaK COCTaBHOW 4acTH (hYHKIIMOHAJIHHOW T'PAMOTHOCTH OOYYarOIIHUXCS,
dbopmupyeMOil pu U3yuyeHUU OUOJIOTHH;

MOHMUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, WCIOJb3yeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIOJIH30BaTh TOJlydaeMble 3HAHUS IS aHaldu3a M OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa |
MPOUCXOAIINUX B HEM U3MEHEHUH, YMEHHE J1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (PaKTOB U
MMEIOIINXCS JAHHBIX C TEBI0 MOTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKHE 3HAHWS A peHIeHus NpodiieM B
peaTbHBIX KU3HECHHBIX CUTYaIIHIX;

OCO3HaHUE IIEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
HCCIIEI0OBATENCKYIO ICSITENPHOCTh MHINBUIYAIHHO U B TPYIITIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH 1O OMOJIOTHU B COOTBETCTBUU C JKM3HEHHBIMHU TTOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS YIeOHOTO npenaMeTa «bHoornsy BKIFOYAIOT: 3HAYMMBIE /IS
(GbOpMUPOBAHUS MUPOBO33PEHUST OOYUYAIOMIMXCA MEKIUCIUIUIMHAPHBIC (MEXIpPEeIMETHbIC) OOIIeHAyYHBIC
MOHATHUS, OTPAKAIOMIME IEJIOCTHOCTh HAyYHOH KapTHHBI MHUpa M CHenu(UKy METOJOB TIO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHUs, SBICHHUE, MPOIECC, CUCTeMa, HAyYHBIH (haKT,
NPUHIAI, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIICIOBaHKE, HAOII0IeHUE, N3MEPECHUE, SKCIIEPUMEHT
U JpYTUX), YHUBEpCaIbHBIC Yy4eOHBbIC NIEHCTBUs (MIO3HABATENIBbHBIE, KOMMYHUKATHUBHBIC, PErYISTHBHBIC),
obecrieunBarone  GopmupoBaHue (PyHKIIMOHATHHOM TPAMOTHOCTH W  COIMAIBHOW  KOMIETEHIIUU
0o0ydJaromuxcsi,  CIIOCOOHOCTh  OOYYaIONIUXCSI ~ MCIOJIB30BaTh ~ OCBOCHHBIE — MEKIUCIHUILTHHAPHEIE,



MHUPOBO33PECHYECKHE 3HAHWS WM YHUBEPCAIbHBIC Y4YeOHBIC ICHCTBHS B IO3HABATEIBHOH W COIMAIBHOM
MPAKTHKE.

MertarnpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI TPOrPAMMBI CPETHETO O0IIEr0 00pa30BaHUs OTPAKAIOT:

OBiajieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

UCIOJB30BAaTh IPH OCBOCHUM 3HAHWH MNPHEMBI JIOTUYECKOTO MBIIUICHUS (aHainW3a, CHHTE3a,
CpaBHECHHS, KIAaCCU(PUKAWU, OOOOIICHHSI), PACKPHIBATh CMBICI OMOJOTHYECKUX MOHSTHN (BBIICISATh WX
XapaKTepHbIC IPU3HAKHU, YCTAHABIMBATh CBSI3U C IPYTUMH IMOHITHSIMH ),

OTIpPEACIATh IeNN JEATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPHUH WX JOCTHKCHHS, COOTHOCUTH
pe3yJbTaThI ACITEIBHOCTH C TIOCTABICHHBIMHE LIEIISIMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JIs1 OOBsICHEHUS (PAKTOB U SIBIICHHU KUBOM MPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyKICHHUS (MHIYKTHBHBIC, IEAYKTHBHBIC, [0 aHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH M IIPOTUBOPEUUS B PACCMATPUBACMBIX SIBIICHUSX, (OPMYITHPOBATH BBIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh CXEMHO-MOJICIIbHBIC CPEJICTBA JIJISl IPECTABICHHS CYIIIECTBCHHBIX CBSI3€i M OTHOIICHHI B
M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaK)Ke MPOTHBOPEYUN PA3HOrO POJA, BBIIBICHHBIX B Pa3IMYHBIX
UH(POPMALMOHHBIX HCTOYHHKAX;

pa3pabareiBaTh IUIAH PEIICHUS MPOOJIeMBbI C yYETOM aHaIM3a HMCIOIIUXCS MaTePHATBHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTH, OICHHUBATH COOTBETCTBUE PE3yJIbTATOB IIEJISIM, OICHUBATH
PHCKH MTOCIIC/ICTBUI IEATEIbHOCTH,

KOOPJIMHHUPOBATH U BBHIMOIHITH Pa0OTy B YCIOBHSIX PEAbHOTO, BUPTYAJILHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIHLCKON M MMPOCKTHOMN JIeATEeILHOCTH, HABBIKAMH Pa3peIIeHUs
npo0sieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITENIFHOMY IMOHMCKY METOOB PEIICHHS MPaKTHUECKUX
3a/1a4, MPUMCHEHHIO Pa3IUYHBIX METOJIOB TIO3HAHHS,

WCIOJIb30BaTh PA3NIUYHbIE BUJBI JEATEIHHOCTH IO MOJYYSHHUIO HOBOTO 3HAHUS, €r0 MHTEpIpeTaIni,
peoOpa3OBaHUIO U TPUMEHEHHIO B YICOHBIX CUTYAIIHUSX, B TOM YHCIIC TIPH CO3JJaHUH YICOHBIX U COMUATBHBIX
MIPOEKTOB;

(hopMHPOBATh HAYYHBIA THI MBIIIUICHUS, BIAJIETh HAYIHON TEPMHUHOJIOTHUEH, KITFOUEBBIMH ITOHSATHUIMHI
U METOJaMH;

CTaBUTh U (HOPMYJIMPOBATH COOCTBCHHBIC 33Jjauli B 00pa30oBaTEILHOM JEATEIHLHOCTH W YKU3HEHHBIX
CUTYaIUsX;

BBISIBJISTh TPHYUHHO-CIICICTBEHHBIC CBS3W WM aKTyaJlM3WPOBaTh 3aJady, BBIABUTATH TUIOTE3y €6
pelleHus, HAXOIUTh APTYMEHTHI JIJIs I0KA3aTeIhCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHH
peIICHHUS;

aHAIM3UPOBATh TONYYEHHBIE B XOJE PEIICHUS 3aJayd pPe3yibTaThl, KPUTHYECKH OILIEHUBATH UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[USM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATh  IICJICHANIPABJIICHHBIM IMOWUCK TIEPeHOCa CPEACTB M CIIOCOOOB  JICHCTBUS B
npohecCHOHATBEHYIO CPEy;

YMETh MePESHOCUTD 3HAHUS B TTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 00JIACTH KU3HEACITSILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BBIBUTATh HOBBIC HJICH, TpeyIaraTh OPUTHHAIBHBIC TOJIXOABI W PEHICHHUS, CTaBUTh NPOOJIIEMBbI U
3a/1a4¥, JOMYCKAIOIUe allbTePHATUBHBIE PEIICHMS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX HWH(pOpManuu (TEKCTe y4eOHOro mocoOus, Hay4dHO-
NOIYJISIPHOM JTUTEeparype, OMOJIOTHYECKUX CJIOBapsX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B
Wureprere), aHanu3upoBaTh HHGOPMAIUIO PA3IUYHBIX BHIOB M (OpPM TMpeACTaBICHUS, KPUTUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(hopMyIHpOBaTh 3aMpPOCHl M MPUMEHATH PA3UYHBIE METOMABI MPU MOUCKE U OTOOpe OMOIOTHYECKOi
nHpopmaIu, HeoOX0AMMOM TS BBITIOJTHEHUST YI€OHBIX 3a/1a4;



npuooperarhb OTIBIT MCIIOJIb30BaHUS MH(OPMALOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOMpPATh ONTUMAIBHYIO (OpMY TPEICTaBICHUs OWONIOTHYECKON uHMOpMaIuu
(cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KayecTBE CPEJCTBA Mpu padboTe ¢ Ouosnornyeckoil nHpopmanue:
NPUMEHATh XUMHUYECKUE, (PU3MUECKHe M MaTeMaTHYeCKHEe 3HAKM U CHUMBOJBI, (OpMYIbl, abOpeBuatypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATJISAHOCTH;

BJIAJIETh HABBIKAMHM pACHO3HABaHUS M 3aIIUTHl WHpopManuu, HHGOPMAIMOHHOW O0e30MacHOCTH
JUYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oomenne:

OCYIIECTBISITh KOMMYHHKAIIMM BO BCEX cdepax >KW3HU, AKTUBHO YYacTBOBAaTh B JHAJIOTE WIH
JUCKYCCUM MO CYIIECTBY oOOcCyXIaeMoil Tembl (yMEHHE 3a/aBaThb BOINPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHUTEJIGHO BBITMOJIHEHUS TpeIUIaraéMoi 3ajJadd, YYWTBIBAaTh HMHTEPEChl M COTJIACOBAHHOCTH MO3HMLUI
JOPYTUX YYACTHHKOB JIMAJIOra UM AUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpeICTBa OOIICHWs, IOHMMATh 3HAYCHHE COIUAIBHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHHUS KOH(MIMKTHBIX CUTYAIlHi, yMETh CMAT4YaTh KOH(MDIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMH OOIICHHS ¥ B3aUMOJCHCTBUS, TOHUMATh HAMEPEHUS APYTHX JIO/CH,
MPOSIBISATh YBOKUTEIHHOE OTHOIIEHHE K COOECeTHHMKY M B KOPpPeKTHOH (opme (QopMyaupoBaTh CBOU
BO3PAXKCHHUS;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBHAYaIbHON pabOThl MpHU pElIeHUU
OHoIoTNYecKoi MpoobIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IIPUMEHEHHS TPYIIIOBBIX (HOPM B3aMMOACHUCTBUS
IpU pelleHrnu yuyeOHOM 3a1auu;

BBIOMPATh TEMAaTHKY ¥ METOJbl COBMECTHBIX JCHCTBHIA C YIETOM OOIIMX WHTEPECOB U BO3ZMOXKHOCTEH
KaXJI0T0 WiIeHa KOJUIEKTUBA,;

MPUHUMATh LEJIA COBMECTHOHW JEATENbHOCTH, OPTaHM30BHIBATh W KOOPIMHHUPOBATH ICHCTBUS TO e
JOCTMDKEHUIO: COCTaBJIATh IUIAH JEMCTBUH, pacHpenensTh Poid C y4ETOM MHEHHMHM y4acTHHUKOB, 0OCYXJaTh
pe3yabTaThl COBMECTHOU PaOOTHI;

OLIEHUBAaTh KaueCTBO CBOETO BKJAJa M KaKJOI0 YYaCTHMKA KOMaHJAbl B OOIIMH pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE MPOEKTHI, OLIEHUBATh UAEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUUYECKOM
3HAYNMOCTH;

OCYILIECTBIATh TO3UTUBHOE CTPATErHYeCcKOe IIOBEJCHHE B PA3JIMUYHBIX CHTYallUsX, TPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBiaieHne YHUBEPCAIbHBIMH PerysiTHBHbBIMH el CTBUAMU:

1) camoopranusamnus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIS BBIABICHHMS MPOOJEM M UX PELICHHS B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHM 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JICHCTBUAX U
MIOCTYIKAX 110 OTHOIICHHUIO K )KUBOH MPHUPOJIE, CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYKAFOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JAEATENbHOCTb, BBISBIATH HPOOJIEMbI, CTaBUTh H
(dopMymHpoBaTh COOCTBEHHBIE 33/1a4H B 00pPa30BaTEILHON JESITEIPHOCTH U )KU3HEHHBIX CUTYAIIHX;

CaMOCTOSITENIbHO COCTaBISATh IUIAH pelIeHUs NpoOjaeMbl ¢ y4€TOM MMEIOUIMXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUIH;

JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HMIMPOKON APYAUIMHM B pa3HBIX OOJIACTIX 3HAHUM,
MOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsSIM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yabTaTOB LIETSIM;



BIAJeTh HaBbIKAMHU II03HABATEIBHOM peQUIeKCHH KaK OCO3HAHUS COBEPINAEMBIX JAEHCTBUM H
MBICIUTENIBHBIX TPOLECCOB, UX PE3YyIbTaTOB M OCHOBAHHM, MCIIOIB30BaTh NPUEMBI peQIIEKCUU JUIS OLIEHKU
CUTYyalll{, BBIOOPA BEPHOTO PEILCHMS,;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U a@pIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATH ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH JPYroro YeaoBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[Ipenmertnsie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE BKIIIOYAIOT
cnenuduyeckue st yuebHoro npenMera «buonorus» HaydHble 3HAHUS, YMEHUS M CIIOCOOBI ACHCTBUIA IO
OCBOCHHIO, MHTEPIIPETALMHU U MPEOOPA30BAHUIO 3HAHUHM, BUJBI IEATEIHHOCTH O MOTYYCHUIO HOBOTO 3HAHUS
U TPUMEHEHUIO 3HAHUW B Pa3lUYHBIX YYEOHBIX CUTYalUsX, a TAKXKE B PEANbHBIX >KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX ¢ OMojorueil. B mporpammMe npeaMeTHble pe3yabTaThl IPEICTaBIEHbI IO FOJaM 00yUYeHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npenmMera «buonorus» ¢ 10 knacce oTpaxaror:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE€ M POJIM OWOJIOTMH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMUPOBAHUU COBPEMEHHOU €CTeCTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHS, O
BKJIAJIE POCCUMCKUX U 3apyOeXHBIX yUEHBIX-OMOJIOIOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATIBHOW IPaMOTHOCTH
YeJI0BeKa JJI PelIeHUs KU3HEHHbIX 33/1a4;

YMEHHE PacKpbIBaTh COACp)KaHUE OMOIOTMYECKHX TEPMUHOB M MOHSTHI: )KM3Hb, KJIETKA, OPTaHU3M,
MeTabonu3M (OOMEH BEIIECTB M MPEBpAlllEHUE DSHEPTUU), TOMeocTa3 (CamMOperynsduus), YpPOBHEBas
OpraHM3alys *UBBIX CHCTEM, CaMOBOCIPOU3BEAEHUE (PENpOayKLHs), HACIEICTBEHHOCTh, W3MEHUUBOCTD,
POCT U pa3BUTHE;

yYMEHHE H3JlaraTb OMOJIOTUYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHAs, LIEHTpaJibHas
JIoTMa MOJIEKYJsipHO# Ouonorun), 3akousl (I'. Mennens, T. Moprana, H. U. BaBunoBa) u yueHnus (0 neHTpax
MHOT0o00pa3usi U NPOUCXOXKJIEHUS KylbTypHbIX pacteHuil H. V. BaBuiosa), omnpenensiTh I'paHULBl HX
IIPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHHE BJIaJE€Th METOJAaMH HAy4yHOro IO3HAHUS B OMOJOTMU: HAONIOJAEHHME M OIMCAHHUE >KHUBBIX
CHCTEM, MPOLIECCOB U SIBIECHUI, OpraHu3alys U MpoBeJeHUE OMOJOTHYECKOro 3KCIEPUMEHTA, BBIIBUKEHUE
TUIOTE3bl, BBISIBICHUE 3aBUCUMOCTU MEXAY HCCIEIyeMbIMU BEJIMYMHAMHU, OOBSCHEHUE IOJYyYEHHBIX
pE3yJIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATHH, TEOPUN U 3aKOHOB, YMEHHUE JEJIaTh BBIBOJbl HA OCHOBAHUNU
MOJIyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBIAENATH CYHIECTBEHHBIE IPU3HAKU BHPYCOB, KIETOK IPOKAapUOT M  DYKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH TMpOIecCCOB: OOMEHa BEUIeCTB H
IpEeBpalleHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, MIACTUYECKOTO U DHEPreTMYECKOro oOMeHa, XeMOCHHTE3a,
MUTO3a, Mel03a, OIJI0JJOTBOPEHHUSI, Pa3MHOKEHUS1, HHIMBUTyaJIbHOTO Pa3BUTHS OpraHi3Ma (OHTOTeHe3);

YMEHHUE MPUMEHSTD MMOIy4YeHHBbIE 3HAHUS JJIs1 O0BSICHEHUS! OMOJIOTHYECKUX TPOIIECCOB U SIBICHUH, JUIs
IOPUHATUST TPAKTUYECKUX PEIIeHUH B IMOBCEIHEBHOM KHU3HU C LIE€TbI0 oOecreueHus: 0€30MacHOCTH CBOETO
3JI0pOBbsSI U 3JI0POBbsI OKPYXKAIOIIMX JIO/IEH, COONIOJIEHUS] HOPM T'PaMOTHOIO IOBEAEHHUS B OKpYXKarolein
IPUPOJIHON cpelie, MOHUMaHHE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTUKEHMM COBPEMEHHOM OHOJIOrHU U
OMOTEXHOJIOTUN ISl PAllMOHAIBHOTO MTPUPOIONIOIB30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble TeHEeTHYECKHE 3a/Jadyll Ha MOHO- M JUTHOpPHIHOE CKpELIMBaHUE,
CIICTIJICHHOE HAaCJIeJIOBAaHUE, COCTaBJIATh CXEMbl MOHOTHOPUAHOTO CKpEIIMBAaHUS JJIsl TpeJCKa3aHus
HACJIEeI0BAHNS IPU3HAKOB Y OPraHNU3MOB;

YMEHHUE BBIMOIHATH JTAOOpAaTOpHBIE M IMpaKTHYecKHe paldoThl, coOMIONaTh MpaBWia Hpu paboTre C
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

yYMEHHUE KPUTUYECKHU OIICHHWBATh M HHTEPIPETUPOBATh MH(POPMAILUIO OMOJIOTHYECKOTO COACp KaHUs,
BKJIIOUAIOIIYIO TICEBJIOHAYYHBIE 3HAHUSA W3 PA3JIMYHBIX HCTOYHHMKOB (CpelcTBa MaccoBOW HH(oOpmanuu,
HAYYHO-TIOMYJISIPHBIE MaTepHAaIIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX UCCIICAOBAHHUI B OMOJIOTUH, MEHUIIMHE,
OHMOTEXHOJIOTHH;



yMEHHE CO03/1aBaThb COOCTBEHHBIE MHCHBMEHHBIE M YCTHBIE COOOIICHHS, 0000Mas OHOJIOTHYECKYIO
I/IH(l)OpMaI_II/HO U3 HCCKOJBKHUX UCTOYHHUKOB, I‘paMOTHO HCIIOJIb30BAThH HOHSITI/II\/'IHBII\/'I annapaT 6I/IOJIOI‘I/II/I.

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» 6 11 knacce OTpaxaroT:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE€ U POJIM OMOJIOTUH B CHCTEME HAy4YHOIO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUpPa M HAyYHOTO MHUPOBO33PEHUS, O
BKJIaJIe POCCUMCKHUX U 3apyOexHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH, (DYHKIIMOHATIBHOW IPaMOTHOCTH
YyeJIoBEeKa JJIs PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpkKAHUE OMOIOTHUYECKHX TEPMUHOB U MOHSATUIN: BUJI, MONYJISAIUS, FeHODOH,
OBOJIIOLINS, JBIIKYIIHUE CHIIBI ((haKTOPHI) IBOJIOIHH, MPUCIIOCOOIICHHOCTh OPTaHW3MOB, BHUI000pa3oBaHUE,
JKOJIOTHYecKue (aKkToOpbl, JKOCHCTEMA, IMPOAYLEHThl, KOHCYMEHTBI, pEAYUEHThbl, LENU MHUTAHUS,
IKOJIOTHYECKasl MUpaMuia, OMoreoreHos, ouocdepa;

yMEHHe U3J1araTh Onosiornyeckue Teopuu (3BomonronHas Teopus Y. JlapBuHa, cuHTeTHUECKAs TEOpUs
IBOJIIOLIMK), 3aKOHBI U 3aKOHOMEpPHOCTU (3apozpimieBoro cxoacrsa K. M. bapa, uepenoBaHus riaBHBIX
HanpaBieHuil u myrer somonun A. H. CeeprioBa, yuenus o 6uocdepe B. 1. Bepnanckoro), onpeaensits
TPaHUIBI UX TIPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIAJIeTh METOJAMHM HAyYHOTO MO3HAHUS B OHMOJOTMH: HAONIOJIEHWE U OINHCAHUE >KUBBIX
CHCTEM, MPOIECCOB U SIBICHUH, OpTaHU3aIMsl U MPOBEICHUE OMOJOTHYECKOTO SKCIIEPHUMEHTA, BBIIBUKCHUE
TUIOTE3bl, BBISIBICHWE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHUE TMOTYyYECHHBIX
Pe3yabTaTOB, UCIOIB30BAHHBIX HAYYHBIX OHSATHH, TECOPHA U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJII HA OCHOBAHUHU
MOJTyYEHHBIX PE3Yy/IbTaTOB;

YMEHHUE BBIIENATH CYIIECTBEHHbIC PU3HAKU CTPOCHUSI OMOJIOTHYECKUX 0OBEKTOB: BUIOB, MOIYJIISIIHIA,
IPOIYIEHTOB, KOHCYMEHTOB, pEIYyIEHTOB, OHOTEOIICHO30B M JKOCHCTEM, OCOOCHHOCTH MPOIECCOB:
HACJICJCTBEHHOM  HW3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa3oBaHMs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBHUS KOJOTHYECKHX (DaKTOPOB Ha OPraHMU3MbI, TIEPEHOCA BEUIECTB M MOTOKA SHEPTUU B
9KOCUCTEMAX, AHTPOMOTEHHBIX HM3MEHEHHH B 3KOCHCTEMax CBOEW MECTHOCTH, KpPyroBOpOTa BEILECTB U
OMOreOXMMHYECKHX IIMKIOB B Onocdepe;

YMEHHE PUMEHSATH TIOTy4YeHHBIE 3HAHUS 151 OOBSICHEHUST OMOJIOTUYECKUX TIPOIIECCOB M SIBICHHM, IS
HOPUHATHS MPAKTUYECKUX DPELICHWH B MOBCEHEBHOW XU3HHM C IIeJIbI0 oOecreueHust 0e30MacHOCTH CBOETO
3/10pOBbS. M 3/10POBbsI OKPY)KAIOIIUX JIIOJEH, COOMI0OAEHHUSI HOPM TPaMOTHOTO MOBEACHUS B OKpY’Karollen
HOPUPOIHON cpelle, MOHMMaHUEe HEOOXOAMMOCTH MCIIOJB30BaHMs JJOCTH)KEHUH COBpPEMEHHON OMOJOTHH Ui
PaLMOHATILHOTO MPUPOI0NOIB30BaAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTMYECKHE 3a7aud, COCTaBJIATh CXEMbl MEpPEeHOca BEIECTB U
SHEPruu B 3KocHUcTeMax (Lenu MUTaHus);

YMEHHUE BBINOJIHATH JAOOpAaTOpHbIE U IMpaKTHUYecKHe paldoThl, coOMI0naTh MpaBwia Ipu pabore ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTUYECKHU OIICHHWBATh U HHTEPIPETUPOBATh MH(POPMALUIO OHOJIOTHYECKOTO COAEp KaHus,
BKJIIOYAIOILIYIO TICEBJIOHAYYHbIE 3HAHUSA W3 PA3IUYHBIX HMCTOYHHUKOB (CpeICcTBAa MaccoBOM HHGopMauwy,
HaY4YHO-TIOMYJISIpHbIE MaTepUalbl), pacCMaTPUBATh TII00ATIbHBIE HKOJOTHUECKUE MPOOIEeMbl COBPEMEHHOCTH,
(dbopMUPOBATH MO OTHOLIEHUIO K HUIM COOCTBEHHYIO MO3UIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MHUCHBMEHHBIE M YCTHbBIE COOOLIEHMs, 0000I1mas OHOJOTHYECKYIO
UHPOPMAIINIO U3 HECKOIBKIX HCTOYHUKOB, TPAMOTHO MCTIOIB30BaTh MOHSATUHHBINA anmapar OMoJIOoTHY.



TEMATHUYECKOE IINTAHMPOBAHUE

10 kiacc (34 yaca u3 Hux 1 yac pe3epBHOe Bpemsi)

KoauyecTBO yacos

Y4ert paGoyeli nporpaMMbl BOCIMTAHUSA

Ne n/m HaumeHoBaHMe pa3aesioB U TeM Kontpo | IlpakTn DyekTpoHHBIE (LM (PPOBBIE)
- NMPOrpaMMbl Bee JbHBbIe | Yeckne | 00pa3oBaTe/ibHbIE pecypchbl
ro padoTsl | padoThI
bubmorexa [{OK -YCTaHOBJIEHUE TOBEPUTENBHBIX OTHOILIECHHUN
https://m.eds00.ru/7f41c292 MEKTY
1 buonorus kak Hayka 2 1 POI (10 xnacc) Ne1arornieckuM paboOTHUKOM U
https://resh.edu.ru/subject/5/10/ | obyuaromumucs,
CHOCOOCTBYIOIIUX HO3UTUBHOMY BOCIPHUSITHIO
bubnuoreka LJOK 00y 4arOUMHKCS
- https://m.eds00.ru/7f41c292 TpeOoBaHuii U MPOCHO MeJaroruIecKoro
9 WBBIE CUCTEMBI U UX 1 POIII (10 knace) paGoTHHUKa,
Oprasusatii https:/resh.edu.ru/subject/5/10/ | TPHBICUEHHIO NX BHUMaHHs K 06CYkK1aeMOt
Ha ypOKe
Bu6muorexa LIOK nHGOPMAaLIH, aKTUBU3ALIMH [T03HABATEIILHON
S eCKI COCTAR 1 CTHOCHIC https://m.eds00.ru/7f41c292 He”Tgm’HOCTm . <
3 . P 7 2 PO (10 knacc) - moOyxieHue 00yJaroIuXxcsi cCoOII0IaTh Ha
https:/resh.edu.ru/subject/5/10/ | YPOX®
OOIIENPHHSATHIE HOPMBI ITOBEJICHHS, TIPaBHIIa
oOIIeHus co
brbanorexa [IOK CTapUIMMH (TIe1arorMuecKUMHU pabOTHUKAMH )
https://m.eds00.ru/7f41c292 W CBEPCTHUKAMH
4 KuznenesTenbHOCTh KIETKH 6 1 POIII (10 xmacc) _ (0GyHAOIIMHCS), TPUHIHTIB YIEGHO
https://resh.edu.ru/subject/5/10/ JMCLUILTHHD 1
CaMOOpTaHHU3AIINH;
bu6mmoreka [IOK - IpUBJICYEHHE BHUMAHKS 00YYarOIIUXCS K
Pa3MHOKEHIE 1 WHIHBHTYATHHOE https://m.edsoo.ru/7f41c292 [ICHHOCTHOMY acCIeKTy
S ASBUTHE OPAHIZMOB S 1 POII (10 kacc) M3y4aeMbIX Ha yPOKax ABJIECHUH, OpraHu3alus
p P https://resh.edu.ru/subject/5/10/ | ux paGorsi ¢
MOJTy4aeMoOi Ha ypOKe COLMATLHO 3HAaUMMOMN
HacnenctBeHHOCTD U bubsmorexa LHOK uropmaneii -
6 A 9 3 https://m.edsoo.ru/7f41c292 MHULMMPOBAHME €€ 00CYKICHHUS,

HU3MCHYMBOCTb OPraHu3MoOB

PO1III (10 xmacc)

BBICKa3bIBaHUA O6y‘{aIOH_II/IMI/IC$I



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f41c292

https://resh.edu.ru/subject/5/10/

Cenekmust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHH

bubmuoreka LIOK
https://m.edsoo.ru/7f41c292
PBHI (10 xmacc)
https://resh.edu.ru/subject/5/10/

CBOETO MHEHHUSI T10 €€ MOBOAY, BEIPaOOTKH
CBOErO K Hel

OTHOIIICHUS;

- HCITOJIb30BaHUE BOCITUTATEIHHBIX
BO3MOKHOCTEHN COAEPKAHUSA

y49e0HOT0 IpeaMeTa depe3 JeMOHCTPAITUIO
oOyJaronmcst

MIPUMEPOB OTBETCTBEHHOTO, TPAXKAAHCKOTO
MOBEJICHUS,

MIPOSIBIICHUS] YEITOBEKOTIO0US U
J0OPOCEPICUHOCTH, Yepe3 MoA00p
COOTBETCTBYIOIIUX TEKCTOB JUIS YTEHHUSI, 33124
JUTSL pETIIeHus,

MIPOOJIEMHBIX CUTYaIUN AJ1s1 OOCYKACHUS B
KJ1acce;

- IPUMCHEHUE Ha YPOKE MHTEPAKTUBHBIX (popm
paboTsI €

00yYarOIUMHCS: MHTEIJICKTYaIbHBIX U,
CTUMYJTHPYIOIIUX

IM03HABATENbHYI0 MOTHBAIMIO 00YJIarOIINXCS;
JIUCKYCCUH,

KOTOpBIE JAI0T 00Y4aOMIUMCS BOZMOYKHOCTb
MIPHOOPECTH OTBIT

BeJIeHUS] KOHCTPYKTUBHOTO JTUAJIOTA;
IpyMNIOBO# paboThl WK

paboThl B Mapax, KOTOPbIE y4aT KOMaHTHOH
pabote u

B3aUMOJIEUCTBUIO C IPYTHMH JIETHMH;

- BKITIOYEHHUE B YPOK UTPOBBIX MPOLIEAYP,
KOTOpBIE TIOMOTAIOT

MIO/I/IEPIKATh MOTHBAIIMIO O0YYAIOIIUXCS K
MOJYYECHUIO 3HAHUH,

HaJaKWBaHUIO TIO3UTUBHBIX MEKITMYHOCTHBIX
OTHOLICHUH B

KJlacce, MOMOTal0T YCTaHOBIICHUIO
no0pokenaTeTbHON

aTMochepsl BO BpeMsl YPOKa;



https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/

- opranuszanus medcTBa MOTUBUPOBAHHBIX U
3pYIUPOBAHHBIX

00y4aromuxcs Hajl UX HEYCIEBAIOLUINMHU
OJTHOKJIACCHUKAMH,

JAIOIIETO UM COIMATbHO 3HAYUMBIN OTBIT
COTPYZIHHUYECTBA U

B3aHMHOM ITOMOIITH;

- MHULMUPOBAHUE U TIOJIEPIKKA
HCCIIE[0BATEIBbCKON

JESITEbHOCTH 00yUalomuXcs B paMKax
pcanm3anii UMW NHAUBUAYAJIbHBIX U
TPYIIOBBIX UCCICAOBATCIBCKUX IIPOCKTOB,
YTO JacT 00YYarOLUIMMCS BO3MOXKHOCTh
MIPHOOPECTH HABBIKU

CaMOCTOSITEIIBHOTO PELICHHUS TEOPETUIECKOM
npoOJIeMBlL,

TeHepUPOBaHUS 1 0(OPMIICHHUST COOCTBEHHBIX
UJeH,

YBAXUTCIIBHOT'O OTHOIICHHUA K YY>XXKUM UICAM,
0 OpMIIEHHBIM B PabOTax IPyTUX
Hcclie10BaTesel, HaBbIK ITyOIUYHOTO
BBICTYIIICHUS NIEPEN ayAUTOPUEH,
apryMEHTUPOBAHUS U

OTCTaMBaHUsI CBOEH TOUKH 3PEHHUSI.

33
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11 xnacc (34 yaca u3 Hux 1 yac pe3epBHOe BpeMmsi)




KoauyecTBO 4acos

Ydet paGoyeii nporpaMMbl BOCIUTAHUS

CHUCTEMBI

https://resh.edu.ru/subject/5/11/

Ne n/m HaumeHoBaHMe pa3aesioB U TeM Bee Kontpo | IlpakTn DyekTpoHHBIE (LM (PPOBBIE)
- NMPOrpaMMbl JbHBbIe | YeckHe | 00pa3oBaTe/ibHbIE pecypchbl
ro padoTsl | padoThI
bubmmorexa [{OK -YCTaHOBJIEHUE TOBEPUTENBHBIX OTHOILICHUN
https://m.edsoo.ru/7f41cc74 MEKTY
1 OBOJIOIMOHHAS OUOJIOTHS 9 3 POII (11 xmacce) MeJarorndeckuM pabOTHUKOM U
https://resh.edu.ru/subject/5/11/ | obyuaromumucs,
CIOCOOCTBYOIIUX TTO3UTHBHOMY BOCIIPUSITHIO
Bu6nnoreka LJOK 00yyaromuMuCs
B https://m.edsoo.ru/7f41cc74 TpeOoBaHui U MPOCHO MeJaroruIecKoro
 Bemmeensupmme | P (11 o V
https://resh.edu.ru/subject/5/11/ | TPHUBICYCHHIO UX BHUMAHHs K 00CY:K1acMOM
Ha ypOKe
BuGmuorexa LIOK WHPOPMAIIUH, AKTHBH3AIUH TO3HABATEILHON
OpraHu3Mbl U OKpYKaroIias https://m.edsoo.ru/7f41cc74 ?i{i)TgH;HZEIEZ’% YaIOIIUXCsI COOJI0aTh Ha
3 5 2 POII (11 xnacce) YA yHaarom A
cpena https://resh.edu.ru/subject/5/11/ | YPOK®
OOIIENPUHATHIC HOPMBI MOBEIICHHUS, TIPABHIIa
oOIIeHus co
CTapUIMMH (TIe1arorHuecKMU pabOTHUKAMH )
U CBEpCTHUKAMU
(oOyuarormuMucs), MPUHIUAIBL y4eOHOH
JUCLIUIIJIMHEL U
CaMOOpraHH3aIlnH;
BuGmnorexa [TOK - IPUBJICUCHUE BHUMAHUS 00YJarOIUXCS K
https://m.edsoo.ru/7f41cc74 LICHHOCTHOMY acCIeKTy
4 Coo0111ecTBa U SKONOTHIECKUE 10 1 PO (11 knacc) U3y4aeMbIX Ha YPOKax sIBJICHUH, OpraHU3alus

UX paboThI C

MOJTy4aeMO Ha ypOKe COIMAIILHO 3HAYNMOMN
nHpopManuei —

WHULMUPOBAHUE €€ 00CYKICHHUS,
BBICKa3bIBaHHSI 00yUarOIIUMHCS

CBOETO MHEHHUSI T10 €€ MMOBOJTY, BEIPAOOTKH
CBOETO K HEH

OTHOUICHHUS;



https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/

- HCTIOJIb30BaHIE BOCITUTATEILHBIX
BO3MOKHOCTEHN COAEPKaHUSA

y4eOHOTrOo MpeMeTa Yyepe3 IEMOHCTPAIIHIO
oOyJaronmcst

MIPUMEPOB OTBETCTBEHHOTO, TPAYKAAHCKOTO
MOBEJICHUS,

MIPOSIBIICHUSI YSTIOBEKOTIOOHS U
J0OPOCEPICYHOCTH, Yepe3 MmoA00p
COOTBETCTBYIOIINX TEKCTOB [T YTEHUSI, 33124
JUTSL pEIICHUS,

MPOOJIEMHBIX CUTYaIUi JJ1s1 OOCYXKICHUS B
KJacce;

- MPUMEHEHUE HA YPOKE HHTEPAKTUBHBIX (hOpPM
paboTsI €

00yYarOIUMHCS: UHTEIJICKTYaIbHBIX U,
CTHMYJHPYIOIINX

MO3HABATENILHYI0 MOTHBAIIUIO O0YYaIOIHXCS;
JUCKYCCHUH,

KOTOpBIE AAI0T 00Y4aIOMIMMCS BOZMOYKHOCTD
MIPHOOPECTH OTBIT

BEJICHUS KOHCTPYKTUBHOTO JINAJIOTA;
IpyMNIOBO# paboThl WK

paboThI B apax, KOTOPbIE yuaT KOMaHTHON
pabote u

B3aUMOJIEUCTBUIO C APYTHMU JIETHMH;

- BKITIOYEHHE B YPOK UTPOBBIX TPOLIEAY,
KOTOPBIC MOMOTAIOT

NOJ|/IeP’KATh MOTUBAIINIO O0YYAIOIINXCS K
MOJIYYEHHUIO 3HAHUH,

HAJI2)KMBAHUIO MTO3UTUBHBIX MEXKITHYHOCTHBIX
OTHOLICHUH B

KJlacce, MOMOTal0T YCTaHOBIICHUIO
JIOOPOXKENATEILHOMI

aTMocQepsl BO BpeMs YpOKa;

- opranusanys nedcTBa MOTUBUPOBAHHBIX U
3pYIUPOBAHHBIX

00yYaromuxcsl HaJ UX HEYCHEeBAIOLUIMMHU




OJTHOKJIACCHUKAMH,
JAIOIIETO UM COIMATbHO 3HAYUMBIN OIBIT
COTPYZIHHUYECTBA U

B3aHMHOM ITOMOIITH;

- MHULMUPOBAHUE U TIOJIEPIKKA
HCCIIEI0BATEIBCKON

JESITEIbHOCTH 00yUaloIuXcs B paMKax
peanu3anyuy UIMA HHIUBUIYATbHBIX U
IPYMIOBBIX UCCIEI0BATEILCKUX MPOCKTOB,
YTO J1acT 00y4aroLUIMMCS BO3MOXKHOCTh
NpUOOPECTH HABBIKU

CaMOCTOSITEIIBHOTO PELICHHUS TEOPETUIECKOM
IPOOJIEMBI,

TeHepUPOBaHUS 1 0(OPMIICHHUST COOCTBEHHBIX
UJIeH,

YBAXUTCIIBHOTI'O OTHOIICHHUA K YY>KUM UICAM,
0 OpMIIEHHBIM B PabOTax IPYyTUX
uccienoBarenei, HaBbIK MyOJIUIHOTO
BBICTYILICHUS NIEPEN ayAUTOPUEH,
apryMEHTUPOBAHUS U

OTCTaMBaHUsI CBOEH TOUKH 3PEHHUSI.

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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NPUJIOKEHUE
YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME OBPA30OBATEJBHOI'O ITPOIECCA

IleyaTHBIe M31aHUS

bemses K., Heimmmn I'M.  OOmas Owmonorus — 10-11km: YueOHuk — juist
o01eo6pazoBaTeNbHBIX yupexaenuit. — M.: IIpocsemenue, 2019.

J.K. benses, I1.M. bopoaun, H.H. Boponmos u ap. Ilporpamma amst 061eo0pa3oBaTenbHbIX
yupexaenuid. M.: [Ipocsemenue, 2013.

Kynes @.B. [loypounoe muranupoBanme. Obmas Ouonorus - 10-11 k.- C-IL: Ilapurer,
1999.

MamonroB C.I'., 3axapos B.b., Ko3nosa T.A. OcHoBbl Ouonoruu - M.: [IpocBemnienne, 1992.
Metoauueckoe nocobue «Iloypounsie Tectsl u 3ananus» Jlepuep I'.I1. M.: SKCMO, 2009.
O6mas 6uonorus. YueOnuk it 10-11 k1. mKon ¢ yrimyOJeHHBIM U3ydeHHeM Ouonoruu /
[Tox pen. PyBunckoro A.O. - M.: IlpocBemenue, 1993.

[TenensieBa O.A. Cynnosa U.B. IToypounsie pa3pabotku 1o o6meii ouonorun. BAKO, 2009.
[TpumepHas nporpamma Jajsi cpeHero ooduero odpazoBanus no 6uonoruu 2004 r.
[Tyctoxuna O.A. Iloypounsie miansl no y4eOHuky bensesa J[.K., JdpiMmmna I'M. — B.:
Yyurens, 2008.

KommuiekT Tabmnui o kypcy 6uosnoruu ans 10 knacca.

TexHuyeckue cpeacTBa 00yueHust

AynuoMarauTodoH.
WHTepakTuBHAs AOCKA.
Komnerorep.
MynbTUMEIUNHBIN IPOEKTOP.
YuyeOHO-IpakTHUYeCKOe U Y4eOHO-/1a00paTOpHOe 000py/I0BaHHE

KomrmiekT maboparopHoro o00pyaoBaHus.
MUKpPOCKOIIBL.
Habop mukpomnpemnapaToB no pasneny «O01iast Ouoaorus

HarypajibHble 00beKTBI
KoMHaTtHbIE pacTeHus.

['epOapuu, mmocTpupyromue MoppoJOrHUecKUe, CUCTEMAaTHYeCKUe MPHU3HAKK PACTeHHUH,
JKOJIOTHYECKHE OCOOCHHOCTH Pa3HbIX MPYIII.

Cnucok 10N0JTHUTEIbHOM JIUTEPATYPHI JAJIs1 YUUTEJIS:

1.

P ow

~

Buonorus: CrnpaBounuk mkonbHuka u cryaenta/llog pea. bpema 3. u Meiinke U.; Tlep. c
HeM. — 3-¢ u3Jl., ctepeotri. — M.: Jlpoda, 2003.

Bonrosa U.B. COopHuK 3amay mo oOmieil OMOJIOTHHM C pelIeHUsIMH sl TOCTYHAIoIuX B
BY3Hl. - M: OO «OHUKC 21 Bek», «Mup u obpazoBanue, 2006.

I'ekamtok M.C. I'enetnka. 3agauu ¢ oOpasamu pemenui. -. Caparos: Jluueit, 2012.

Kewmn I1., Apmc K. Beenenue B 6uosnoruto: Ilep. ¢ anrn. M.: Mup, 1988.

Kpectesinunos B.1O., Baitnep I'.b. COopHuK 3amay 1mo reHeTuke ¢ pemieHusMu. - CapaTos:
JIuueit, 1998.

Peiimepc H.®. Kpatkuii cioBapb 6nonornyeckux TepMuHoB. — M., [IpocBenienue, 1995
KypHan «bHOo0oTHS B IIKOJIE»

Kypnan «buonorus»



CnHCcoK T1ONOJTHUTEIbHOM JJUTEPATYPHI AJIs1 00y4ar0IHXCH:

1. Dunuknonenus mis nered Aanta + buosorust Tom 2 — M., ABanTta +, 2001.
2. XKypnan «buonorus s MKOJILHUKOB.
3. Kewmm I1., Apmc K. Beenenue B 6uomnoruto: [lep. ¢ aari. M.: Mup, 1988.
4. Peiimepc H.®. KpaTkuii cioBaps Ononornueckux tTepmMuHoB. — M., [IpocBemenune, 1992.
5. Tpaiirak J. . Kaura s urenus no 6uonoruu. Pacrenus — M., [Ipocsemienune, 1996.
6. Kpacnas kuura Tomckoit obnactu. - Tomck: M3a-sollewarnas manydakrypa, 2013.
7. EI'D buonorus. Tunossie 5K3aMeHalIMOHHBIEC BAPUAHTHI.
MyJabTuMeauiiHbIC TOCOOUSI
1. JlaGoparopHslii mpakTukyM. buonorus. 6 — 11 kmaccel.
2. buonorus. 6 — 9 kmaccel.
3. Penerurop. buonorus. Beck mkonbHbII KypC.
4. Bupryanpnas mkona Kupwmia m Medomus. Menuateka mo Oumonorun. — «Kupwin u

Medoauii», 1999.

HNuTepHeT-pecypcsl
ttp://school-collection.edu.ru

Bbu6nnoreka [JOK

PBUI (10 kmacc) https://resh.edu.ru/subject/5/10/

POUI (11 xmacc)https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/

https://interneturok.ru/subject/matematika/class/1
https:/fmfourok.ru/videouroki
https://www.yaklass.ru/

PecprH JJI IIOATOTOBKHU K DK3aMCHAaM:
https://sdamgia.ru/
https://yandex.ru/tutor/?exam_id=1

https://www.youtube.com/user/MADreval/playlists?view=50&sort=dd&shelf _id=10
DOOKCDOP/] - roTy6-KkaHan it noAroToBku k OI'D

https://www.youtube.com/user/MADreval/playlists?view=50&sort=dd&shelf_id=7
DOOKCDOP/] - roryb-kanan ans noarotoBku k EI'D Pecypcesl o «buonoruny»:

https://www.youtube.com/playlist?list=PLn5SmFnpTki-jZS2Y4AF_aGmzfpxckxTP

VY4eOHble buIbMbI 1o OHoI0rHH - I0TyO-KaHal.
https://www.youtube.com/channel/UCtcTjueNMYKFNb1CYEOgqiZw/playlists Topanatomy -
OTJINYHBIN IOTyG-KaHaJ'I 10 aHATOMHHU YCIJIOBCKaA.

https://ig2u.ru/tests/26

IQ2U - tectsi 1o Omostoruu ¢ S 1o 11 kimaccer (688 mT.).



http://school-collection.edu.ru/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://iq2u.ru/tests/26
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