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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMsbl M0 OHOJOTUU TEOPETUYECKYIO OCHOBY JJISI ONPECICHHUS
NOJIX00B K (opMHpOBaHHIO cojlepkaHusi ydyeOHoro mpeamera «buonorus» cocraBuiu:
KoHienTyaibHbie nosioxkeHuss @I'OC COO o B3auMo00yCIOBIECHHOCTH 1LI€JIEH, COJIepKAHUSI,
pe3ynbTaToB 00y4YeHHs] U TpeOOBaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, IMOJO0KEHUS 00
o0lMX MeNssX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpennero oOmero obOpazoBanusi B Poccuiickoii ®enepanuu, a Takke TMOJOXKEHHUS O
cnerupuke Ouonoruu, €€ 3HAYCHUH B TIO3HAHUU >KUBOW TIPUPOABI M OOCCIICUCHHH
CYLIECTBOBAHMS  4YesloBeueckoro oOmiectBa. CorjiiacHo  Ha3BaHHBIM  MOJIOKEHHSIM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu JaéT TpeJCTaBlIeHHWE O LeNsX, 00 o0mie crpareruu
oOy4eHHs, BOCIUTAHUS W pPa3BUTUA OOYYAIONIMXCS CPEACTBAMH Y4YEOHOro MpeameTa
«buonorus», omnpenenser o0sg3aTENbHOE NPEIMETHOE COJEpKaHHE, €ro CTPYKTYypY,
pacnpenesneHue Mo pa3fenaM U TeMaM, PEKOMEHIYEMYIO MOCIEIOBATEIbHOCTh U3YYECHUS
y4eOHOTO MaTepuajia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JTIOTUKHU
00pa30BaTeNbHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcsl.

B nporpamMe mo OHOJIOTMM TakXe YUYUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJibTataM 00ydeHHus B (POpMHUPOBAHUU
OCHOBHBIX  BHUJIOB  y4eOHO-TIO3HABATEIHHOM  JACSATENBHOCTU/YYEOHBIX  JICUCTBUMN
0Oy4aroIuxcst 10 OCBOSHUIO COJEPKaHUsI OMOIOTrMUECKOro 00pa3oBaHUsl.

B nporpamme no 6uosnorun (10—11 kmaccel, 0a30BbIl YPOBEHb) peaiM30BaH MPHUHIIHIT
MIPEEMCTBEHHOCTH B HM3y4YE€HUU OHWOJIOTMM, Ojaronaps 4emMy B HEH MNpOoCMaTpUBAETCS
HaIlpaBJICHHOCTh Ha pPAa3BUTHE 3HAHMM, CBSI3aHHBIX C (OPMHPOBAHHMEM ECTECTBEHHO-
HAay4YHOTO MHPOBO33pPEHHMS, LEHHOCTHBIX OPUEHTAlHUN JIMYHOCTH, 3KOJIOTHYECKOTO
MBIIUICHUS, TPEACTABICHUA O 370pOBOM 00pasze XKU3HH U OEpeKHBIM OTHOIIEHHUEM K
oKpykarouieid npupoaHoit cpene. IlosroMy Hapsigy ¢ u3ydeHHEM OOIIEOMOTIOTHYECKUX
TEOpHUH, a TAaK)Ke 3HAHUN O CTPOCHUH KUBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX
MPOTEKAIOIMX B HHUX TMPOIECCOB B MpOorpaMMe MO OHMOJOTUU YACJICHO BHUMaHUE
WCIIOJIb30BAHUIO TIOJIyYCHHBIX 3HAHUN B TOBCEIHEBHOM KWU3HH ISl PEIICHUS TPUKIATHBIX
3a/a4y, B TOM YHCIIe: MPOPUIAKTUKH HACIEICTBEHHBIX 3a00JIEBaHUM YETIOBEKa, MEIUKO-
TF€HETUYECKOr0  KOHCYJbTUPOBAHUS, OOOCHOBAHMSI  3KOJOTHYECKH  LEIEeCO00pa3HOTo
MOBEJICHUA B OKPYXaWIIEH TMPUPOJHOM CpeAe, aHaau3a BIUAHUS XO3SHUCTBEHHOMU
NEATEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UICKYCCTBEHHBIX YKOCUCTEM. Y CUIICHUE
BHUMAaHMS K MPUKJIAJHON HAMPABIEHHOCTH y4eOHOTO mpeaMeTa «bronorusy mpoIuKTOBaHO
HEOOXOAMMOCTBIO OOECIEYCHHST YCJIOBHM [IJI1 pENICHUS OJHOM W3 aKTyalbHBIX 3a/1a4
IIKOJILHOTO OMOJIOTUYECKOTO 00pa3oBaHuUs, KOTOpas IMpesanonaraet (GpopMUpOBaHUE Y
oOy4Jaronuxcsi CrocOOHOCTH aaNTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHe cpenHero obmiero oOpa3zoBaHHs 3aHMMaeT BaxxHoe mecTo. OHa
oOecrieunBaeT GOpMUPOBAHUE y OOYUYaIOIIMXCS MPEACTABICHUI O HAYYHOW KapTHUHE MUpa,



pacmupsieT U 00oOIIaeT 3HAaHUA O XHUBOW MpHpone, €€ OTIUUYUTEIbHBIX MPU3HAKAX —
YPOBHEBOW OpraHM3allM{d M SBOJIOLMH, CO3MAaET YCIOBHS [UIA: MO3HAHMS 3aKOHOB JKMBOM
npupoabl, (HopMUpOBaHUS (PYHKIMOHAIBHOW TI'PAMOTHOCTH, HAaBBIKOB 3JI0pPOBOIO H
O6e3omacHoro oOpa3a >KW3HHM, KOJIOIMYECKOTO MBIIIJIEHUS, [EHHOCTHOTO OTHOUICHUS K
KUBOU NPUPOJE U YEIIOBEKY.

bonbmioe 3HaueHue OMONOTHS HMMEET TaKkKe JJIi PEUICHUs BOCHUTATENBHBIX W
pPa3BUBAIOIIMX 3aJa4 CpEJHEro oOIiero o0pa3oBaHUs, COLMAIU3ANNN O0YyUYarOIIMXCA.
N3yuenue Ouonornn oOecreynBaeT ycCJIOBUA s (HOPMHUPOBAHUS HHTEIUIEKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX W MHGOPMAIIMOHHBIX  HABBIKOB,  AICTETHUYECKOW  KYJIBTYpHI,
CIIOCOOCTBYET MHTErpalliy OMOJIOTUYECKHUX 3HAHUM C MPEACTaBICHUSAMU U3 IPYTUX YUEOHBIX
MPEAMETOB, B YAaCTHOCTH, (u3uKkH, XuMuu u reorpadun. Ha3BaHHBIE TOJIOKEHUS O
MpeHa3HAaYeHUN Y4eOHOro mpeamera «bHUOJOrus» COCTABUIU OCHOBY JUJISL OINpPEICIICHHUS
MOJIXOJI0B K 0TOOpY U CTPYKTYPUPOBAHUIO €r0 COEPKAHUS, IPEJICTABICHHOIO B IPOrpaMMe
1o OUOJNOTHUH.

Ot6op conepxanus ydyeOHOoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULHNA KyJIbTypOCOOOPA3HOTO MOJAX0Ja, B COOTBETCTBUU C KOTOPBIM
oOy4aromiecs: JOJKHbI OCBOUTh 3HAHUA M YMEHHS, 3HaUUMBbIe JIs1 (hOPMUpPOBaHUS OOIIEH
KYJbTYpPbI, ONPEACISAIONINE aJCKBAaTHOE MOBEJACHUE YEJIOBEKA B OKPYKAIOIIEH MPUPOTHOMN
cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOW KM3HU M MpPaKTUUECKOU nestenbHOCTH. Ocoboe
MECTO B 3TOW CHUCTEME 3HAHUM 3aHUMAIOT DJIEMEHTHI COIEP/KAHMS, KOTOPBIE CITy>KaT OCHOBOM
1ist GOpMHUPOBAHUS MPECTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MUpa U
IIEHHOCTHBIX OPUEHTAIMAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHU3AIMH OHOJIOTHYECKOTO
o0Opa3oBaHUs.

CTpyKTypUpOBaHUE COJEpX)aHUs y4eOHOro marepuaia B MporpaMMe IO OHOJIOTHH
OCYILIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS] 3HAHUM 00 OTIUYUTEIbHBIX
OCOOEHHOCTSIX J>KMBOW TIPUPOJBI, O €€ YPOBHEBOM OpraHu3zallud U HBoJOUUd. B
COOTBETCTBHUH C ITUM B CTPYKType yueOHOro nmpeamera « bruosorus» BbIICICHBI CIETYIOIIHNE
cozeprkaresibHble TUHUA: «buosorus kak Hayka. Metonapl HaydHOro no3HaHus», «Knetka
Kak Ouosiormyeckasi cucrema», «OpraHu3m Kak Ouosorudeckas cucrema», «Cucrema u
MHOT000pa3ne OpraHu4ecKoro Mupa», «IBOJIOLMS KUBOH MNPUPOIL, «IKOCUCTEMBI U
MIPUCYIIME UM 3aKOHOMEPHOCTH.

Ilens m3ydyenus ydueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHUE
00yYaroIMMUMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIIBHOM OpraHU3allid >KUBBIX CUCTEM
pa3HOTO paHra M MNpUOOpPETEeHHWE YMEHHM HCIONb30BaTh 3TH 3HAHUS JUJII TPAMOTHBIX
JIEUCTBUN B OTHOIIEHUU OOBEKTOB >KUBOW TMPHUPOJBI U PEHICHUS Pa3TUYHBIX KU3HCHHBIX
mpo0em.

JlocTmkeHue 1enu u3ydeHust yuyeOHoro mpeamera «buosjorus» Ha 6a30BOM ypOBHE
oOecrieunBaeTcs pelieHueM CIeIyIOUMX 3a1au:

OCBOCHHE OOYYArOUIUMHUCS CHCTEMbl 3HAHUW O OHUOJOTHYECKUX TEOpUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBujax, CIyXKallux OCHOBOM AJsi OpMUPOBAHUS
IIPEACTABICHUM O €CTECTBEHHO-HAyYHOM KAPTHMHE MHpPA, O METOAAX HAYYHOrO IO3HAHMA,



CTPOEHWHU, MHOTOOOPa3uu M OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHSI OpTraHU3AIWH,
BBIJIAIONTUXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIIEOBAHUSAX B OMOIOTHY;

dopMupoBaHre y 00y4aroNIuXcs MO3HABATEIbHBIX, HHTEIUICKTYATbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEHW B TpoIlecce aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B OHMOJOTHHM HAyYHBIX
B3TJISAIOB, UJICH U TTOJAXOJ0B K M3YUYCHHIO )KHBBIX CHCTEM PA3HOTO YPOBHS OpTraHU3AIINH;

CTaHOBJICHHE y OOydwaroumxcs oOIedl KyabTypbl, (YHKIIMOHAIBHOM T'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OICHUBATH SIBJICHHUS OKPYXKAIOIIETO MUpPA JKUBOU TPUPOIBI
Ha OCHOBAHWH 3HAHHI U OTIBITA, TOJIYYCHHBIX IPH U3YYCHUH OUOJIOTHH;

dopMupoBaHre y 00y4aroNMXcs YMEHUH WILTIOCTPUPOBATh 3HAYCHHUE OMOJOTHYECKIX
3HAHWN B MPAKTUYECKON JCATEIHLHOCTH UYEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUAX
TEXHOJIOTHI 1 arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TMO3HAHHUS YEJIOBEKOM >KMBOUM MPHUPO/IBI,
HEOOXOJAMMOCTH OEpPEKHOTO OTHOIICHHS K HEW, COOJIOJIEHUS HTHUYECKUX HOPM IMpHU
MIPOBEICHUH OMOJIOTUIECKUX HCCIICIOBAHUIT;

OCO3HAHME IIEHHOCTH OMOJOTHYCCKUX 3HAHHM JIJIS TIOBBITIICHUS YPOBHS 3KOJIOTHUECKON
KYJBTYPHI, 17151 GOPMHUPOBAHUS HAYIHOTO MHUPOBO33PCHHSI;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUNM U YMEHUU B MOBCEIHEBHOM KU3HU JJIsi OICHKU
MOCJIC/ICTBUM CBOEH JIESITENIbHOCTU MO OTHOIICHUIO K OKPY’KaloIIew cpene, cOOCTBEHHOMY
310POBBIO, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHU 3a00IE€BaHUIA.

B cucreme cpennero oo6miero ooOpazoBanus «buosjorusi», uydyaemas Ha 0a30BOM
YpOBHE, SIBIISIETCA O0SA3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOJSAIIUM B COCTaB MPEIMETHON
obnactu «EcTecTBeHHO-HAyUYHbIE TIPEIMETHI.

Jnst m3ydenuss Ouwonorud Ha 0a30BOM YpOBHE cpeaHero oOiero oOpa3oBaHUS
otBoauTcst 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 gac
B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U JAPYTUMHU
€CTECTBEHHBIMU HayKamu, ¢uinocodued, dTHKOM, SCTeTUKOW U mpaBoM. Ponb Ouosnoruu B
(hopMHUpPOBaHUM COBPEMEHHON HAYYHOU KapTHHBI MUpa. CrucTeMa OMOJIOTHYECKUX HayK.

Metoapl mO3HAHUS JKUBOM TPUPOJbI (HAOMIOJAEHUE, HKCHEPUMEHT, OMUCAHUE,
U3MepeHue, Kiaccudukaius, MoIeIMpOBaHe, CTATUCTUYECKAst 00padOTKa JTaHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeToIbl TO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHHME pa3IUYHBIX METOJOB TMPU H3YUCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET M3ydeHusi Ouonoruu. OTaudue KUBbIX
CHUCTEM OT HEOPraHUYECKOU IPUPOJIBL.

CpoiicTBa OumocucTeM U HX pa3zHooOpa3ue. YPOBHU OpraHu3aiud OHOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBBIA, OPraHU3MEHHBIN, MOMYJIAIMOHHO-BUI0OBOM,
AKOCUCTEMHBIN (OMOT€OLIEHOTUYECKUI ), ONOC(hEPHBI.

JdemoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHbIE MPU3HAKU KU3HW», «YPOBHU OpPraHU3AlUUA >KHUBOU
MPUPOIBD».

O6opynoBanue: mojesb MoJiekysibl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKMM  COCTAaB  KJIETKHM. XHMHYECKHME  JJIEMEHTB:  MaKpOJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BELIECTBA.

@OyHKIMKA BOJBI U1 MHHEPAJIbHBIX BELIECTB B KieTke. llogaep:kaHne OCMOTHYECKOrO
OataHca.

benku. CocrtaB u cTpoeHHe O€NKOB. AMMHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHumble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMHMHOKUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOW MOJEKY/bl (IepBUYHASL, BTOPWUYHAS, TPETHYHAS M YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeskoB. buonornueckue QyHKIMU OEIKOB.

depMeHThl — OuoJornueckue KaranuzaTtopbl. CTpoeHHe (pepMeHTa: aKTUBHBIN LICHTP,
cyoctpatHas cnenupuuHocTh. Kodepmentsl. Butamunbl. Otnnuus QepMEHTOB OT
HEOPraHMYECKUX KaTaIn3aTOPOB.

VYrneBoapl: MoHOcaxapuabl (THIOKO3a, pubo3a U JAE€30KCHpHO03a), Aucaxapuibl
(caxapo3sa, jakTo3a) W mojucaxapuibl (Kpaxmaj, TJIMKOTEH, LeUIono3a). buomornueckue
(GyHKLIHMH YTIIEBOJOB.



Jlumunel: Tpurnuuepuasl, Gochonunuabl, crepouabl. [unpodunsHO-THAPOPOOHBIE
cBoiicTBa. buonornyeckue Qpynkuuu nunuaoB. CpaBHEHHE YTIIEBOJOB, OCIKOB M JIMIIHOB
KAaK UICTOYHUKOB DHEPTUH.

HykneunoBwsie kucnotel: JIHK u PHK. HykneoTuapl — MOHOMEpBI HYKJIEHMHOBBIX
kucnot. Crpoenne u ¢pynkuun JHK. Crpoenne u ¢ynkuuu PHK. Buasr PHK. ATO®:
CTpoeHHE U QYHKIIUH.

[utonorus — Hayka o kietke. Kierounast Teopusi — mpuMep B3aUMOIECHCTBUS UAEH U
(hakTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KIETKH.

Knerka kak wnenmoctHas »xuBas cuctema. OOmIMe NPU3HAKK KIETOK: 3aMKHYTas
HapykHasg MeMmOpana, moJiekyibl [JHK kak reneTuueckuil anmnapar, CucTeMa CUHTe3a Oellka.

Tunel KIETOK: 3SyKapuOTHYECKass M MpokapuoTthyeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuyeckoil kierku. Knetounass crenka Oaxrtepuil. CTpoeHHE 3yKapHOTHYECKOU
kJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsA CTEHKA, MIMKOKAIUKC, UX (YHKIUU.
[Ina3zmarnueckas mMemOpaHa, €€ cBodcTBa M (yHKumMu. Llutomnazma W €€ OpraHoOUbI.
OpnomemOpannble  opra”Houasl  kiaerku: OIIC, ammapatr TonbIxku, JHU30COMBI.
[losmyaBTOHOMHBIE OpraHOMJBI KJIETKH: MMTOXOHJpUM, Imactuasl. lIpoucxoxnaeHue
MUTOXOHJIpUM U 1uiactuA. Bunel mnactun. HemeMOpaHHble opraHOU/bI KJIETKU: pUOOCOMBI,
KJIETOYHBIA LIEHTP, LIEHTPUOJIH, PECHUYKH, KIYTUKH. DYHKUUU OPraHOMJOB KIIETKHU.
Bxirouenus.

SAnpo — perynaTopHbli 1eHTp KieTku. CTpoeHue sjapa: saepHas o00o0youka,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, Ix. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacrnipeneneHrne XMMHYECKUX JJIEMEHTOB B HEXHUBOM IPUPOIELY,
«Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuiel u cxemsl: «llepuoanueckas Tabiuia XUMUUECKUX DJIEMEHTOB», «CTpoeHHUE
MOJIEKYJIbI BOAbDY, «buocunTe3 Oenka», «CrTpoeHue MoJieKyabl Oenkay, «CTtpoeHue
dbepmentay, «Hyknennosbie kuciotbl. JJTHK», «Ctpoenune monexkynsr AT®», «Ctpoenue
AYKapUOTUYECKON KIIETKN», «CTpoeHHe >KMBOTHOM KIETKW», «CTpOEHHE paCTUTEIbHON
KIIETKN», «CTpOEHHE TPOKAPUOTUUECKON KIETKN», «CTpOEHUE sApa KIETKUY, « Y TIIEBOIBD»,
«JInnuaen.

O6opynoBanue: CBETOBOM MUKPOCKOI, 000pYyI0BaHUE ISl TIPOBEICHUS HAOJIOICHUIH,
U3MEPEHHUM,  JKCIIEPUMEHTOB,  MHKpPOIIpEnaparbl  pacCTUTEIbHBIX, JKUBOTHBIX U
OaKTepHaTbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaauTUYECKON aKTUBHOCTU (DEPMEHTOB (Ha
MIpUMEPE AMUJIAa3bl WIIU KaTajasbl)».

JlabopatopHast pabota No 2. «V3ydeHne CTpPOCHHS KJIETOK PACTEHHUH, KUBOTHBIX H
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpEnapaTax U X OMUCAHUEY.



Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOmeH BemecTB, Wi MeTab0IM3M. AcCUMWISIIMSA (TUIACTHYECKUN OOMEH) W
JTUCCUMMIISIUS (PHEpreTHYeCKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTaboIn3Ma.
Ponb 3aKk0HOB coXpaHEeHUs BEIIECTB U SHEPTUU B MOHUMAHUU METaboJIM3Ma.

Tuner oOMeHa BetecTB: aBTOTpOoQHBINA U TeTepoTpodHbIii. Pors pepmeHTOB B 00MEHE
BEILIECTB U MPEBPAICHUN SHEPTUU B KIIETKE.

®dortocunTe3. CBeroBass M TeMmHOBas (a3bl QorocuHTe3a. Peaknuu ¢doTocunresa.
OddextuBHOCTh (PpoTOCHMHTE3a. 3HAaYeHUEe (OTOCUHTE3a I KU3HM Ha 3emiie. Brusnue
yCIIOBUI cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 TPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XemocuHTEe3. XeMOCUHTE3UPYIONINE OAKTEpUU. 3HAUCHUE XEMOCHHTE3a ISl )KU3HU Ha
3emie.

OHepreTuueckuii oOMeH B KIeTKe. PacmieruieHue BeIIECTB, BBIICIECHUE W
AKKyMYJIMPOBaHUE DSHEPrUu B KJIETKE. OTambl JHEPreTUYeckoro ooOMeHa. [ukomus.
bpoxenne wu ero Buapl. KuciaopogHoe OKHCIEHME, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe GpochopunupoBanue. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiuu matpuunoro cunHte3a. ['enHetnueckass mHpopmanus u JJHK. Peanuzanus
reHeTH4eckor nHpopMalu B KieTke. ['eHeThueckuii Ko U ero cBoicTBa. TpaHCKpUIITUS —

matpuusblii cuHTe3 PHK. Tpancmsaums — OwuocuHTe3 Oenka. OTambl  TpPaHCISLUU.
KoaupoBanue amuHOKucnoT. Posib pubocoM B OMocuHTE3€ O€ElKa.
Heknerounsie ¢dopmbl xu3Hu — Bupychl. Hcropust oTtkpeitus Bupyco (. .

NpanoBckuit). OcoOOCHHOCTH CTPOCHHS W KU3HCHHOTO IIMKJIa BUPYCOB. bakrtepmodarmu.
bone3snn pacrteHuii, JKUMBOTHBIX M  4YEJIOBEKAa, BbI3bIBAEMBIE BHpycaMH. Bupyc
nuMmyHoaepuiurta yenoseka (BHY) — Bo3Oymutens CIIMa. OOpatHas TpaHCKpUIus,
peBepTasa u unrerpasa. [Ipodunaktuka pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUH.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckwuii, K. A. Tumupsizes.

Tabmuiet u  cxembl: «Tunbl  nutanus», «Metabonusm», «MUTOXOHIPUSY,
«JHepreTuyeckuit ooMen», «Ximoporiact», «Dorocuntesy, «Ctpoenue JIHK», «Ctpoenue
u (QyHKUMOHUpOBaHUE TeHa», «CuHre3 Oenka», «['eHeTmueckuid Koa», «Bupycsn,
«bakrepuodarn», «Ctpoenne wu xu3HeHHbIM 1ukn Bupyca CIIWJla, OGakxrepuodaray,
«Perumkanusa JTHK».

O6GopynoBanue: Mojenu-anmivkanuu — «Yapoenue JIHK w  Tpanckpuniusy,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii MK, WM KU3HEHHBIA UK KieTku. MuTepdasza u muto3. Ilpoieccsl,
npotekatonue B uHTepdaze. Perumkarus — peakuust marpuddoro cuareza JJHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIM Ha0Op — KapUOTHII. JIUTIIONTHBIN U TalJIOUIHBIA XPOMOCOMHBIE
HaOopel. Xpomatuael. lluTosmornueckre OCHOBBI Pa3MHOXKEHHUS W HHIUBUAYATbHOTO
Pa3BUTHUSL OPTraHU3MOB.

Jlenenue wietku — mMuto3. Crtaguu muto3a. Ilporiecchl, MPOUCXOMASIINE HA Pa3HBIX
CTausAX MUTO3a. BUONIOrnYecKuil CMbBICI MUTO3A.



[Iporpammupyemasi rubessb KJISTKH — aromnTo3.

dopMBI pa3MHOXEHUS OpPraHu3MOB: Oecmojoe © TmosoBoe. Buapl Oecronoro
pPa3MHOXXEHUSA:  JCJICHUE  HAABOE, MOYKOBAHHE  OJHO- W  MHOTOKIETOYHBIX,
copooOpa3oBaHHUe, BEreTaTUBHOE  pa3MHOXeHUE. VCKycCcTBEHHOE — KIIOHMPOBaHHE
OPTraHU3MOB, €T0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pa3zMHOMXKEHHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu meniosa. IIporecchl, npoucxoasime Ha cTaauax meiosa. [loBenenue
xpoMmocoM B mero3e. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE ME03a.

['ameTtorenes — mporecc 00pa3oBaHUsS TMOJOBBIX KJIETOK Y JKUBOTHBIX. I[lojoBbIe
KEJe3bl: CEMCHHMKH W sUYHUKH. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KIIETOK — TraMeT
(ctiepmaro3om, SIMIIEKIIETKa) — cIiepMaroreHe3 W oBoreHe3. OCOOCHHOCTH CTPOCHHS
ANIEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [Taprenorenes.

NunuBuyanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHATIBLHOTO Pa3BUTHUS y MO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE, TacTPYJIsLUs,
opranoreHe3. IloctamOpuoHanbHOE pa3BuTHe. THUMBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHUA:
psMOe, HempsiMoe (JIMYMHOYHOE). BiusHue cpeapl Ha pa3BUTUE OPraHU3MOB, (PaKTOPBHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOT€HE3 LBETKOBOI'O PACTEHUSA: CTPOEHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JlemoHcTpanuu:

Tabnuub! u cxembl: «DOPMBI PAa3MHOXKEHHUSI OPTAaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHUE
Yy ULBETKOBBIX pPAacTeHU», «BererarTMBHOE pPa3MHOXEHUE DPACTCHUN», «JleleHue KIeTKu
Oakrepuitn, «CTpoeHUE MOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBIY, «KIIeTOUHBIN UKD,
«Pemmkamusa JJHK», «Muto3y», «Menos», «IIpsmoe n Henpsamoe pazsutue», «l'ameTorenes
Yy MJICKOITUTAIOIINX U 4eJIOBEKa», « OCHOBHBIE CTAIMA OHTOTCHE3A).

O6opynoBanue: MUKPOCKOI, MUKpoIipenaparbl «CrnepMaTo30U Ikl MIIEKOTIUTAIOIIETOY,
«Slineknerka Miekonuraromero», «KaprokunHes B KJIETKaX KOpeIIKa JIyKa», MarHUTHas
MoJenb-antukaius «Jlenenue kierku», moaens JJHK, moaens metadaznoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pabota Ne 3. «HabnrogeHue MuTo3a B KJIETKaX KOHYMKA KOpElIKa JIyKa
Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHass pabora Ne 4. «l3ydyeHue CTpOeHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieAcTBEHHOCTh 1 MK3BMEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3agaum reHetuku. Hcrtopust pasButuss reHetuku. Posb nmtosiormn u
SMOpPHOJIOTUN B CTAaHOBJICHUM TEHETHKU. BKiaa pocCHUCKMX M 3apyOEKHBIX YUYEHBIX B
pa3BUTHE TEHETUKHU. METOAbl TEHETUKH (TUOPHUIIONOTHYECKUN, ITUTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHeTuYecKui).  OCHOBHbIE  TE€HETHMYECKHE  TOHATHS. | eHeThueckas
CHUMBOJIMKA, UCITOJIb3YEMAs B CXEMAX CKPEILIMBAHUM.

3aKOHOMEpPHOCTH  HACJIeIOBaHUs MPHU3HAKOB, yCTaHOBJIEHHble [. Mengenem.
MoHorubpuHOe CKpelMBaHWE. 3aKOH €IMHO-00pasusi THOPUIOB TEPBOTO IMOKOJICHHUS.



[IpaBuwio AOMUHUpPOBaHUA. 3aKOH PACHICTUICHUSI NMPU3HAKOB. ['MIOTE3a YHMCTOTHI TaMer.
[TomHOE 1 HEMTOTHOE NOMUHUPOBAHHUE.

JlurubpuaHOe CKpenMBaHue. 3aKOH HE3aBUCHMOIO HACJEIOBAaHUS IPU3HAKOB.
[{uToreneTnyeckrue OCHOBBI TUTUOPUAHOTO CKpEUIMBaHUSA. AHATU3UPYIOIIEE CKPEITUBaHUE.
Hcnonp30BaHre aHATU3UPYIOIIETO CKPEITUBAHUS JIJIS1 OTIPEACIICHHS] TEHOTHUIIA OCOOM.

CuemsieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana 1o CLEMIEHHOMY
HacJieIoBaHUIO TeHOB. HapyllieHue crenieHns TeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH. | €HeTUYEeCKHUE KapTHhl.

I'enetnka mosia. XpPOMOCOMHOE OIpeAcsieHrue I0Ja. AyTOCOMBI UM TIOJIOBBIE
XpoMOCOMBI. ['oMoraMeTHsie M rereporaMmeTHble OpraHu3mbl. HacnenoBanue npu3HAKOB,
CUEIUICHHBIX C TTOJIOM.

N3menunBOCTh. BUIbl M3MEHUMBOCTHU: HEHACICICTBEHHAs M HACIECICTBEHHas. Pousb
Cpelbl B HEHACIEACTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTHUKAa MOAUPUKAIMOHHOM
W3MEHUYMBOCTH. BapuanmoHHbId psil U BapualmoHHas Kpusas. Hopma peakiuu mpusHaka.
KonnyecTBeHHBIE W KA4eCTBEHHbIE TIPU3HAKM MW UX Hopma peakuuu. CBoMCTBa
MOJU(PUKAIIMOHHOM U3MEHUYUBOCTH.

HacnencrtBennasi, Wi  TEHOTUIIMYECKAsA,  W3MEHYUBOCTb. KombunaTuBHas
M3MEHYMBOCTh. MeH03 W TMOJOBOM MpOIlECC — OCHOBA KOMOWHATMBHOW W3MEHUYMBOCTH.
MytanuonHass u3MeHuuBOCTh. Kiaccudukauuss MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacTtoTa u npuyuHbl MyTauuid. Myrtarenable (pakTopbl. 3aKOH TOMOJOTHYECKUX
psa0B B HacyueacTBeHHOM n3meHunBocty H. M. BaBuioga.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uvenoBeka. Kapuorun uvenoBexka. OCHOBHbIE METOAbl T'€HETHKU YEJIOBEKa:
IrE€HEAJIOTUYECKUN, OJU3HENOBbINA, HUTOTEHETUYECKUH, OUOXMMUYECKUH, MOJEKYJSIPHO-
reHeTnyeckuii. COBPEMEHHOE OINpPEEICHUE TE€HOTUIA: TMOJHON€HOMHOE CEKBEHUPOBAHME,
TCHOTUIIMPOBaHUE, B TOM uHcie ¢ rnmoMoinsio [111P-ananu3a. HacnencTBennsle 3a001eBaHms
YeJIoBeKa: TeHHble OoJie3HH, OOJE3HM C HACIEACTBEHHON MPEapacioioKEeHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. CoMaThueckue W reHepatuBHble MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHnmnel  310poBOTO  00Opas3a JKU3HU, AUATHOCTUKU, NPOPUIAKTUKA U JICUCHUS
reHeTUYeCKuX  Oose3Hel.  MeauKo-TeHEeTHYeCKOoe  KOHCYJbTHUPOBaHUE.  3HAUYCHHUE
MEJUIIMHCKOW TEHETWKH B TPENOTBPAIICHHH U JICYCHUH TEHETHYECKUX 3a00JIeBaHUMN
YEJIOBEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeesn-
PecoBckuii, H. 1. BaBuinos.

Tabmuubr u cxeMbl: «MOHOTHOPUAHOE CKPEUIMBAHUE W €ro IUTOTCHETUYEeCKas
OCHOBa», «3aKOH PACIICIUICHUS U €r0 IUTOIN€HETUYECKasi OCHOBAY, «3aKOH YUCTOTHI TAMET,
«JIluruOpuaHoe ckpemmBanuey», «l{utomoruueckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Meno3», «B3auMOIeNCTBUE aJUICIIbHBIX TE€HOB», «l €HETUYECKHMEe KapThl PACTECHUMH,
KUBOTHBIX U YelIOBeKa», «['eHeTrka nona», «3akOHOMEPHOCTH HACIIEIOBAHUS, CLIETNIEHHOTO
¢ nomom», «Kapuortumbel 4YenoBeKa W KUBOTHBIX», «Buabl H3MEHUMBOCTHY,



«MoaudukanmonHas u3MeHUUBOCTEY, «HacnenoBanue pesyc-daxropay, «['eHetnka rpymn
KpOoBW», «MyTallMOHHAsA N3MEHYUBOCTDY.

O6opynoBanue: Mojaenu-aniuinkauuu «MoHorubpuHoe ckpenmBanuey», «HemnomHoe
JTOMUHHUpPOBaHUE», «JuruOpuanoe ckpemmbanuey, «llepekpéct XpoMocoM», MUKPOCKOI U
Mukpormpenapar «Jlpozodunay (Hopma, MyTtaruu (OPMBI KPBUIBEB M OKPACKU Tela),
repOapuii «I'opox MOCEBHONY.

JlabopaTopHble  NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 5. «U3yueHue pe3ynbTaTtoB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTax.

Jlabopatopuass pabora Ne 6. «M3yueHne wmoauUKaIMOHHOW W3MEHUYNBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW».

JlabopatopHass pabora Ne 7. «AHamu3 MyTaluid y Apo30uiibl Ha TOTOBBIX
MHUKponpenapaTax».

[TpakTuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknups Kak HayKa M mpouecc. 3apoKICHHUE CEJIEKIMU U AOMeCTUKausA. YdeHnue H.
. BaBusnoBa o IIeHTpax MPOUCXOKIACHUS U MHOTO00pa3usi KyJbTypHBIX pacTeHui. LleHTphI
MIPOUCXOKICHUS TIOMAIIHUX )KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOABI CEeJIEKIIMU. MacCOBBI M MHAUBUYAIbHBIA OTOOPHI B CENEKIIMH
pacTeHMI H KHBOTHBIX. OIlEHKa JKCTepbepa. bIIM3KOPOACTBEHHOE CKPEIIMBAHUE —
uHOpuaunr. Yucras nunust. CKpelMBaHWE YUCTHIX JHUHHUMA. ['eTepo3uc, wim rudpumHas
cuna. HepoactBenHnoe ckpenmBanue — aytopunuur. OtganéHHas tuOpuauzanus u eé
ycrexu. VICKyCCTBEHHBIM MYTareHe3 M IOJYYEHHUE MOJUILIONIOB. JIOCTHIKEHUS CENEKIUU
pacTeHUi, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. [ €HHAsT WHXKEHEPUA. JTanbl CO3JAHMS
pexkomOunantHoi JIHK u Tpancrennsix opranmsmoB. Kinetounas mnxenepus. Knerounsie
KYJIbTYPBI. MukpoKioHanbHOE Pa3sMHOXEHUE pPacTEHUMN. Knonuposanue
BBICOKOITPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITHUUYECKHUE
npobsiembl. [MO — reHeTnyeckr MOIUPUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. U. Basuios, 1. B. Muuypumn, I'. /{. Kaprieuenko, M. ®@. lBaHoB.

Tabmuubr u cxembl: kapTa «L[eHTpBI TMPOUCXOXKIEHUS U MHOTO0Opa3usi KyJIbTYypPHBIX
pactenuit», «llopoasl gOMamIHUX JKUBOTHBIX», «CoOpTa KyJbTYPHBIX PaCTCHUN,
«Otnanénnas rudbpuauzanusy, «Padotel akamemuka M. ®@. UpanoBay, «llomurmmonausy,
«OOBEKTHI OMOTEXHOJIOTUN, «Kiterounslie KYJbTYPBI u KJIOHUPOBAHUEY,
«KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJISKU TUIOJIOB M KOPHEIUIOAOB TUKUX (POPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX039iCTBEHHbIE PACTECHUS.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

Oxckypeust «OCHOBHBIE METOJIbI M TIOCTUXKEHUS CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHINIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENILHBIN yU4aCTOK, B TETUIMYHOE
X035IUCTBO, J1A0OPATOPUIO AarPOYHUBEPCUTETA UIIU HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[Ipennockuikn BOZHUKHOBEHUS 3BOJIIOIIMOHHONW TEOPUH. DBOJIIOIMOHHAS TEOPUS U €€
MecTO B Ouonoruu. BiausiHue 3BOJIIOIIMOHHON TEOPUH HAa pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBugerenscTBa 3BOJIIONMU. [laneoHTOIOrMYECKHE: TOCIIEIOBATENIBHOCTh TMOSBICHUS
BUJIOB B MaJICOHTOJOTUYECKON JIETONMUCH, MepexonHbie QopMmbl. buoreorpaduyeckue:
CXOJICTBO U pazinuue ¢payH v Qop MaTepUKOB U OCTPOBOB.

OMOpPHUOTIOTUYECKHUE: CXOJICTBA U PA3IMUUs SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTETHLHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTMYHbIC, PYAUMEHTAPHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHYECKUE: CXOJCTBO MEXaHHU3MOB HACIJIEJICTBEHHOCTU U
OCHOBHBIX METa0OJIMYECKUX IMyTEH Yy BCEX OPTaHU3MOB.

OpomonnonHas teopusa Y. JlapsuHa. IIpeanocbulky BO3HUKHOBEHHS JTapBUHU3MA.
JIBIOKyIIIME CHJIBl DBOJIIOUMM BUJIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHUE TIPHU
OrPaHUYEHHOCTH PECYPCOB, HEONpEAeNIEHHAas W3MEHYMBOCTb, OOpb0a 3a CyIECTBOBAaHHUE,
€CTeCTBEHHBIN 0TOOD).

Cunretuueckas teopust 3BooIUH (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosonus. [Tomymnsius kak eAMHUIA BUAA U YBOJIIOLUH.

JIBkytue cuiibl ((akTOphl) SBOJIIOIMK BUAOB B IIpUpojie. MyTallMOHHBIN MPOIECC U
KOMOWHATUBHAST W3MEHYMBOCTh. [lomynsuuoHHBIE BOJHBI W Jpeid reHoB. M3omsmus u
MHUTpaLHs.

EctecTBenHbIit 0TOOp — HampaBisomui GakTop 3Boonuu. DopmMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh ~ OpraHU3MOB  KakK  pe3ynbTaT  3Bodouuu.  [Ipumepsl
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMop(h03bl U HIUO-aTaNTAI|H.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHOBHbIE (OpPMBI BUI000pPA30BAHUS:
reorpapuyeckoe, 3K0JOTHYECKOe.

MakponsBomorusi. @opMbl IBONIONUH: (pUeTHYECKasl, TUBEPreHTHasl, KOHBEpreHTHas,
napauienbHas. HeoOpaTuMoCTh 3BOJIOIIHH.

[Ipoucxoxaenre OT  HECNEUMAIM3UPOBAHHBIX  MpenkoB.  IIporpeccupyromas
crienuaiu3anvs. ATanTUBHAS padalysl.

JdeMoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepiios.

Tabmuubr u cxembl: «Pa3BuTue opranmdeckoro Mupa Ha 3emiiey», «3apoJbIIH
MO3BOHOYHBIX JKHMBOTHBIX», «ApxeonTepukc», «@PopMbl OOpbObI 32 CYLIECTBOBAHUEY,
«EctecTtBeHHBI 0TOOPY», «MHOrooOpasue cOpTOB pacTeHuil»y, «MHoroobpasue Mnopo
KUBOTHBIX»,  «llomynsauum»y,  «MyTallMOHHAasT ~ U3MEHUYUBOCTH»,  «ApoMopdo3bD»,
«Manoananrtanumy», «O01as nerenepauus», «JIBuxKymme cuibl 3Boonuny, «Kapra-cxema
MapmipyTa nyremectBus Y. Jlapsunay, «bops0a 3a cymiectBoBanuey, «lIpucmocobieHHOCTh
opranu3zMoBy, «['eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTMYECKOE BUA000pa30BaAHUE.



OOopynoBanne: KOJUICKIIUS HACEKOMBIX C PAa3IUYHBIMA THIAMH OKpPAacKH, HA0Op
IJIOJIOB W CeMsiH, KoJulekius «lIpuMepsl 3amuWTHBIX TPUCTIOCOOIEHUN Y >KUBOTHBIXY,
Mozenb «OCHOBHBIE HAaNpPAaBJICHHS 3BOJIIOIUNY, 00bEMHas Mojaelb «CTpoeHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KOUICKIUsS «DOpMbI COXPAHHOCTH HCKOITAEMBIX
’KUBOTHBIX W pacTeHMil», Mmojenb anmumkamus «llepekpéct XpoMocom», BIaXKHbIE
npenapathbl «Pa3BuTre HacekoMoroy», «Pa3BuTue JArymkny», Mukponpenapar «Jpozoduina
(HOpMa, MmyTaruu (OPMBI KPHUIHEB U OKPACKH Tea).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIabopartopnas padota Ne 1. «CpaBHeHHE BUAOB IO MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass padora Ne 2. «OnucaHue NPUCIOCOOJCHHOCTH OpraHu3Ma H €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHaydHble TPEJCTABJICHUS O  3apOXIEHUU >KU3HU. HayuHble  TuUmoTessl
BO3HUKHOBEHHUS >KM3HU Ha 3emiie: aOuoreHe3 M maHcrepMus. XUMUYECKash SBOJIOLMS.
AOUOTeHHBI CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHMUYECKUX. DKCIEPUMEHTATHLHOE
MOATBEPKJEHNE XUMHUYECKOW 3BotonnU. HavanbHble 3Tambl OMOJIOTMYECKOW SBOIOIHUU.
['unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
npoTokieTku. [lepBbie KIETKU U WX 3BOIOIUA. DOPMUPOBAHUE OCHOBHBIX TPYMIl KUBBIX
OpTaHU3MOB.

Pazgutne xu3Hum Ha 3emsie mo 3pam U nepuojgaMm. Karapxei. Apxeickas u
mpoTepo3oiickas dpbl. Ilameosorickas 3pa W e€ MEpHOIbl: KeMOPUUCKUN, OpIOBHUKCKHM,
CUJIyPUHCKNN, TIEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3so30¥icKas apa ¥ €€ NEPUOIBL: TPHACOBBIN, IOPCKUM, METIOBOM.

Kalino3olickas spa u €€ nepuopl: MaleOr€HOBBIN, HEOT€HOBbIM, AHTPONOT€HOBBIH.

XapakTepucTUKa KIMMAaTa U T€OJIOTHYECKUX Mpo1eccoB. OCHOBHBIE 3TAlbl 3BOJIIOIUN
PACTUTENBHOTO U KUBOTHOTO MHUpA. ApoMopdo3bl y pacTeHUil W XKUBOTHBIX. [losiBneHue,
paclBET ¥ BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

Cucrema  OpraHMueckoro Mupa Kak  oOTpaxeHue HBOMOIUU. OCHOBHBIE
CHUCTEMAaTHUYECKUE TPYIIbl OPraHU3MOB.

OBOJIIOIMA YeJOBEKa. AHTpPOIOJOrus Kak Hayka. Pa3BuTue mpeicTaBieHHl O
MPOUCXOXKJICHUHN YesnoBeka. MeToabl u3ydeHuss aHTpororeHe3a. CXoJcTBa W pa3ivyMs
YeJIoBeKa M )KUBOTHBIX. CUCTEMAaTHUECKOE TI0JIOKEHHUE YeTTOBEKa.

JBuwxymue cuibl ((akTopel) aHTpororene3a. HacnencTBeHHas W3MEHUMBOCTH U
ecTeCTBEeHHBbIN 0TOOp. OOIIecTBeHHbIN 00pa3 >KW3HW, H3TOTOBIEHWE OpPYAUN Tpyaa,
MBIIUIEHUE, PEUb.

OcCHOBHBIE CTaJIMM U BETBU ABOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKU, UeloBEK yMelbIi,
YemoBek mnpamoxomsamuni, YemoBek HeaHAEpPTAIbCKUK, YenoBek pasyMHbii. Haxomkwu
UCKOIMAEMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JIACTh pacHpOCTpaHEHHs, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYyIUS.

Yenoseueckne pacbl. OCHOBHBIE OOJIBIITUE PAChl: €BPOIMEOUHAS (€BpA3HIICKas), HETPO-
aBcTpajioujHasi (dKBaTOpUalibHAsA), MOHIOJOMAHAS (a3MaTcKo-amepukaHckas). UYepTbl



MPUCTIOCOOTICHHOCTH TPEACTaBUTENEH YeOBEYECKMX pac K YCJIOBHUAM CYIIECTBOBAHUA.
EaunHcTBO uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y. [JapBuH.

Tabmuer u  cxembl: «Bo3amkHoBeHue ColHeYHOM  cHCTeMbl», «Pa3BuTue
OpraHuueckoro mupa», «PacturenbHas kieTka», « KuBoTHas kineTka», «lIpokapuotndeckas
KJIeTKa», « COBpEMEHHasi CUCTEMa OPraHUuYeCcKOro Mupay», «CpaBHEHNE aHATOMUYECKUX YEPT
CTPOGHHS  4YeJOBeKa W YeJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NaJICOHTOJIOTMYECKUX HAXOJIOK MPEAKOB COBPEMEHHOIO YENIOBEKay, «JlpeBHEHIne JII0an»,
«/lpeBHue moan», «IlepBpie COBpeMEHHBIE TI0AN», «HenoBeYeCcKue pacsn.

Ob6opynoBanue: wmynsixu «lIpoucxoxnenue uyenoBeka» (OIOCTBI aBCTPAJONUTEKA,
MUTEKAHTPONa, HEaHJEpTalblla, KPOMAaHbOHIA), CJICTIKU WM HW300paKEHUs] KaMEHHBIX
opyaui NepBOOBITHOTO YeJI0BEKa (KaMHHU-YOTIIEPHI, pyOurna, cKkpebiia),
r€OXpPOHOJIOTHYECKasT Ta0auIa, KOJUIEKIUsT «DOopMbl COXPAaHHOCTH MCKOMAEMbIX KUBOTHBIX
Y PACTEHUID.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padota Ne 1. «M3yueHne UCKOMAEMBIX OCTATKOB PACTEHUN U KMBOTHBIX
B KOJUIEKIUSIX.

OKCKypcusi «IBOJIOLUSI OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAyUHbBIN
WJIM KpaeBeqYEeCKU My3€ei).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

DOKoJorusg Kak Hayka. 3aJayd W paslielibl 3KOJIOTUU. MEeTONbl HAKOJOTHMYECKUX
HCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpPraHU3MOB:  BOJHAsl, HA3€MHO-BO3JYyIIHas, I[OYBEHHA,
BHYTPHUOPTaHU3MEHHASI.

Oxonornueckue pakroprl. Kimaccudukanus s3Kog0rudeckux GpakTopoB: aOMOTHUECKHE,
OMOTUYECKHE U aHTPOTIOTeHHBIE. [IefiCTBHE IKOTOTrHYeCKUX (PaKTOPOB Ha OPTaHU3MBI.

AlGuoTtnueckue (akTOphpl: CBET, TeEMIEparypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenus opraHu3MoB K JEHUCTBUIO aOMOTMYecKUX (akTopoB. buonornueckue
PUTMBL.

buotnueckue daktopel. Bumbl OMOTHYECKHMX B3aUMOJCUCTBUI: KOHKYpPECHIIHS,
XUIIHAYECTBO, CUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepamus, MYTyalnu3M,
KOMMEHCaJI3M (KBapTUPAHCTBO, HaXJICOHUYECTBO). AMEHCAIM3M, HEHUTpaIu3M. 3HAUYCHHUE
OMOTHMYECKUX B3aMMOJCUCTBUM JJISI  CYIIECTBOBAHMS OPraHU3MOB B  IPHUPOIHBIX
COO0O011IeCTBAX.

DKOJIOTUYECKUE XapaKTepPUCTHUKUA Tonyaanuu. OCHOBHBbIE MOKAa3aTeNy MOMYJISIHU:
YUCJIEHHOCTbh, IUIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT, MUTpaius. JluHaMuka
YUCJIEHHOCTH MONYJISIUU U €€ PETYJIISALINS.

JdeMoHcTpanuu:

[Toptpetsr: A. 'ym6onbar, K. @. Pynbe, O. ['ekkerns.



Tabmumst u  cxembl: kapta «[Ipuponueie 30HBI 3emam», «Cpeabl oOuTaHUA
opranu3moBy, «Dotonepuoguzmy», «llomynsuuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
nomyJasiuuu uHQy30puu-Typenbkny, «llumiesbie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHast padota Ne 3. «Mopdonornyeckne 0oCOOEHHOCTH PaCcTeHHUI W3 Pa3HBIX
MEeCT OOMTaHHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 2. «[logcd€r NIOTHOCTHM MOMYJSIIIUN pa3HBIX BUIOB

pacCTEHUI.
Tema 4. CooOmiecTBa ¥ IK0JOTrH4YeCKHE CUCTEMBbI.
CooOmiectBO  opraHu3mMoB — OuorneHo3. CTpykTypbl OuoOlleHO3a:  BHAOBaf,

IIPOCTPAHCTBEHHAs, Tpopuueckas (nuuienas). Bunpi-nomunantel. Csi3u B OMOLIEHO3E.

Dkosornueckre cucteMbl (3xkocuctemsl). [lonsTHe 006 sKOcucTeMe M OHOTreOoIeHO3e.
QOYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHThl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopot BemiecTB U NMOTOK 3HEPIHM B 3KocHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBble nenu U cetd. OCHOBHBIE TOKAa3aTelM SKOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTUYECKUE MUPAMUABL: MPOAYKLUHU, YUCICHHOCTH, OnoMaccel. CBoOMCTBa
DKOCUCTEM: YCTOWUUBOCTB, CAMOPEryJsinus, pa3Butue. CyKueccusl.

[IpuponHble PKOCHCTEMBI. DKOCHUCTEMBI O3EP M PEK. ODKOCHCTEMA XBOWHOIO WU
IIMPOKOJIUCTBEHHOT O JIeca.

AHTPOMOTeHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI. bronornieckoe u
XO3SIIICTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM B YPOOIKOCHUCTEM.

buopasHoobpazue  kak  (Qaktop  ycToWumBoctH  3KocucteM.  CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. U. Bepuanackoro o 6uocdepe. ['panuiipl, coctaB u CTpykTypa Ouochepsi.
XKupoe BemectBo 1 ero GpyHkiuu. OcobeHHOCTH Onocdepsl KaK II00aTbHONW SKOCHCTEMBI.
Jlunamudeckoe paBHOBecHe U oOpaTHasi CBs3b B Onocdepe.

KpyroBopoTsl BeliecTB U OMOT€OXMMHYECKUE LUKIbI 3JIEMEHTOB (yIJiepona, a3o0Ta).
3oHanbHOCTHL OMocheprbl. OCHOBHBIE OMOMBI CYIITH.

UYenoeyectBO B Ouochepe 3emiu. AHTpPONOTeHHbIE H3MEHEHHUsI B Ouocdepe.
I'moGanpHbIE PKOJIOTHYSCKUE TTPOOIICMEL.

CocymectBoBanue Opupoabl U dYenoBeuecTBa. CoxpaHeHne OuopazHooOpasus Kak
OCHOBa YycToilunBocTH Ouocheprl. OCHOBA palMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UcHoiib30BaHue. JJocTrkennst OMOIOTUU U OXpaHa MPUPOIBI.

JdemoHcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubr u cxembl: «llumessie 1emn», «bHUOIEHO3: COCTaB H  CTPYKTypay,
«IIpuponnbie coobuiectBay, «llenu nutanusy», «Konorudeckas nupamuaa», «buocdepa u
YeJoBeK», «IKOCHUCTEMA IIHUPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOIO JIecay,
«broneno3 Bomoéma», «ArpoueHo3», «llpumepHble AHTPOIOrEHHBIE BO3AECUCTBHA Ha
npupony», «BaxxkHelne UCTOUHUKH 3arpsi3HEHUS] BO3/lyXa U TPYHTOBBIX Bom», «IlouBa —
BakHeHIas cocrtapistonias ouochepr», «DakTopbl nerpamauuu nousy, «llapHUKOBBIM



apdekT», «DakToppl PaATUOAKTUBHOTO 3arpsi3HEHUs Ouocdepbl», «OOmas CTpyKTypa
ouocdeps», «Pacnpoctpanenue xu3zHu B Omochepe», «O30HOBBINM 3KpaH OUOCHEPHI»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpoae».

O6opynoBanue:  Mojenb-anmuvkanuss  «TunuuHele  OWMONIEHO3bI»,  TepOapuii
«PactutenpHBle  cooOmecTBay, Koyueknuu «buomeHo3», «Bpemurenu BaKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYIBTYp», TepOapud W KOJJIEKIMM PACTCeHUH W KUBOTHBIX,
OpUHAJIEKAIIME K Pa3HbIM HKOJOTHYECKMM TpylnmaM OJHOro Buiaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUsI OXpaHsIeMbIX BUJIOB PACTCHHI U )KUBOTHBIX.



INIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA  TTPOI'PAMMBI o
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUSA K PE3YJIbTaTaM OCBOCHHS
o0yyaromy¥MuCsl ~ MporpaMM  cpeAaHero  oOmiero  oOpa3oBaHuUs:  JIMYHOCTHBIM,
METaIpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType IUYHOCTHBIX pe3yJbTaTOB OCBOCHUSA IpeaMmera «buoyiorus» BbIACICHBI
CIIEIYIOIIME COCTaBIIONIME: OCO3HAHWE OOYYAIOIMIMMUCS POCCUUCKOM TI'paXkIaHCKOM
UJECHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEIEIECHHUIO,
HaJIMYue MOTUBALMU K OOYy4EHHIO OMOJIOTHH, IIeJIEHANPaBIEHHOE pa3BUTHE BHYTPEHHHUX
yOex/JeHU JMYHOCTHM Ha OCHOBE KIIOUEBBIX IEHHOCTEH M MCTOPUYECKUX TpaaULIUN
pa3BUTUsl  OWMOJIOTMYECKOTO 3HAHUSA, TOTOBHOCTb U  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJCTBOBATbCA B CBOEU JEATEIBHOCTH II€EHHOCTHO-CMBICJIOBBIMU yYCTaHOBKAaMHU,
NPUCYIIUMUA ~ CHUCTEME  OHMOJIOTMYECKOro  00pa3oBaHUs, HAJIUYHUE  SKOJOTUYECKOTO
IIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE TIIAHBI.

JIN4HOCTHBIE PE3yabTaThl OCBOCHUS IpeaMera «bHOJIOTHs» AOCTUTAKOTCA B €IUHCTBE
y4eOHOM UM BOCHUTATEIbHOW JEATEIBbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMHU
POCCUHCKUMH  COLIMOKYJIbTYPHBIMHM,  HCTOPHUYECKHMMH U JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMHU, MPUHATHIMUA B OOLIECTBE MPABUJIAMH U HOPMAMHM MOBEJEHUS U CIIOCOOCTBYIOT
[IpoLeccaM CaMOIIO3HaHUsA, CaMOBOCIIMTAHUSA M CAMOPA3BUTHs, Pa3BUTHs BHYTPEHHEHN
ITO3ULUY JINYHOCTH, MMATPUOTU3MA, YBAXKECHUA K 3aKOHY U IPABONOPAIKY, YEIOBEKY Tpyaa U
CTapllieMy MOKOJIEHHIO, B3aUMHOTO YBAXKEHHS, OEpPEKHOr0 OTHOLIEHUS K KYJIbTYpHOMY
HACJIEUIO ¥ TPAAULMSAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoint @enepanuu, Npuposie u
OKPYKaroIIEH Cpeie.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHMsI YyueOHOro mnpeamera «buonorus» IOIKHBI
OTpPaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM
BHYTPEHHEW NO3ULMEW JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTALUN, ITO3UTUBHBIX
BHYTPEHHUX YOEXKICHHIM, COOTBETCTBYIOLIUX TPAJULHUOHHBIM IEHHOCTSIM POCCHUIMCKOTO
oO11ecTBa, paclIMpeHHEe KU3HEHHOTO OIbITA U OTbITA JIEATEIHHOCTH B MPOIIECCE pealln3aluu
OCHOBHBIX HAIPABJICHUN BOCIIUTATENBHOMN NEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULMM OOyYaroUmlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTHTYIIMOHHBIX NpaB M OOS3aHHOCTEH, yBaK€HHE 3aKOHA U
IIPaBOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOM JEATEIBHOCTU IPU CO3JaHUU Y4YEOHBIX
IPOEKTOB, PEILICHUH Y4YEOHBIX M IO3HABATEJIbHBIX 3a]a4, BBIMOJIHEHUH OMOJIOTMYECKHX
DKCIIEPUMEHTOB;



CIIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO IO3UIMI0O IO OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JCHCTBHSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJIC C pa3sHBIMU YOSKIACHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMU H
COLIMAJIBHBIM IMOJIOKECHUEM

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MIO3HABATEIbHBIX W MCCIEAOBATEIBCKUX 3a7a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB TIPU 0OCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJEPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCUMCKOW  TPaXIaHCKOW HWISHTUYHOCTH, TATPUOTHU3MA,
YBAKCHUSA K CBOEMY HapoOdy, YyBCTBAa OTBETCTBEHHOCTH Iiepes POIUHOM, TOPAOCTH 3a CBOM
Kpau, cBOXO PoJIMHY, CBOM SI3BIK U KYJBTYPY, MPOILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapojaa Poccuu;

[IECHHOCTHOE OTHOILICHUWE K TMPUPOJHOMY HACIEAUI0 W MNaMIATHUKAM MPUPOJBIL,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CITIOCOOHOCTh OIICHHMBAaTh BKJIAJ POCCHUHCKHX YYEHBIX B CTAaHOBJICHHWE M Pa3BUTHE
OMOJIOTHH, TIOHUMAHHS 3HAYCHUS OWOJIOTMHU B IO3HAHMHM 3aKOHOB IPHUPOJBI, B >KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaerHas  yOeKIEHHOCTb, TOTOBHOCTh K CiHyKeHHI0O U 3ammuTte (OTtedecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

OCO3HaHUE IyXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh ~ OIICHMBAaTh CHUTYyallMl0 M MPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIETO;

OTBETCTBEHHOE OTHOUICHHE K CBOUM POIUTENISAM, CO3JIaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOI'0 MPHUHATHS LEHHOCTEM CEMEWHOM >KWU3HU B COOTBETCTBUM C TPALULIUSAMHU
HaponaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAst SCTETUKY OBITA, HAYYHOTO U TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

IMTOHUMAHUE YMOLMOHAIIBHOTO BO3JCUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXXCHUIO B PA3HBIX BUAAX MCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KayeCTBa TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnMTAHHMS, (POPMHUPOBAHUA KYJIbTYPbl 310POBbS H
IMOLUOHAJILHOTO 0JIArOMOJIy U :

MOHMMAHHE W peaJn3alusi 370pOBOro M 0Oe30macHoro obpasza JXKH3HU (370pOBOE
nUTaHue, COOJ0IEHNE TUTUCHHYECKUX MPaBUI U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATHI
W OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTH), OEpPEeKHOr0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3UYECKOMY U NICUXUUYECKOMY 37I0POBbIO;



MMOHMMAHUE IIEHHOCTU TMpPaBUJl WHIMBUAYaJbHOIO M KOJJIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 310POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHHWE MOCIEACTBUN U HEMPUATUSA BPEIHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIA,
HApPKOTUKOB, KypeHHUsI);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K aKTHUBHOM  JIEITEJIBHOCTHM  TEXHOJOTHMYECKOM M  COLUUAIBbHOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh HHUITUMPOBATD, IJIAHUPOBATH U CAMOCTOSITEILHO BHITIOJIHATh
TaKyl0 JEATEIIbHOCTD;

WHTEpEC K pa3nuIHbIM chepaM mpodhecCuoHaATBHOU AESITEIEHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIA BBHIOOp Oymymied MpodecCHd W PEeaM30BBIBATH COOCTBEHHBIC >KM3HEHHBIC
TIJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSKEHUN BCEH
KU3HU;

7) IKOJIOTHYECKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€J€CO00pPa3HOE OTHOIICHHE K MPUPOJAEC KaK HCTOYHUKY >KM3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS IKOJOTUYECKON KYJIBTYphI: MPUOOpPETEHUE OMNBITA TUIAHUPOBAHUS
MMOCTYIKOB UM OLIEHKU WX BO3MOKHBIX MOCJIEACTBUMN JIsl OKPYKAIOLIEH CPEJIbI;

OCO3HAHHE II00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U MyTel UX peIICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU HU3YYCHUH OHOJIOTMH 3HAHUS U
YMEHUS TIPU PEIICHUH TMPOOJieM, CBSI3aHHBIX C PalMOHAIBHBIM TMPUPOIOTOIE30BAaHIEM
(coOmroneHue mpaBuil TOBEJCHUSI B TIPUPOJIC, HAMPABIEHHBIX HA COXPAaHEHUE PAaBHOBECHS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOChephl);

AKTUBHOE HEMPUSTUE JCHUCTBUM, MPUHOCSIIUX BpPEIl OKPY’KaIOIIeH MpUpPOIHOM cpere,
yMEHHUE MIPOTHO3UPOBAThH HeOJIaronpusTHHIE AKOJIOTHYECKHUE MOCJEACTBUS
MPEANPUHUMAEMBIX AEUCTBUN U IPEAOTBPALLATh UX;

HaJIMYue Pa3BUTOrO SKOJOTHYECKOTO MBIIIJICHUS, HKOJOTHUUECKON KYJbTYPHI, OIbITA
NEATEeIbHOCTH DKOJOTUYECKON HAmNpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI HUMH B
MO3HAaBaTEJbHOW, KOMMYHUKATUBHOM M COIMAJIbHOM TMPAKTHUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON JEATEIbHOCTU SKOJIOTMYECKON HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH U OOIINECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha Juajore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE  S3bIKOBOM M  YUTATEIbCKOM KYyJbTYpbl Kak CpeICTBa
B3aMMO/ICUCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

NOHUMaHUE creluPUKA OMOJOTUN KaK HAyKW, OCO3HAaHUS €€ poiu B (OPMHUPOBAHUU
pPAlMOHAJIBHOIO HAy4YHOrO MBIIUICHHS, CO3JIaHUM LEJOCTHOrO TMpEeACTaBiIeHUS 00
OKPYXAIOIeM MHUPE KaK O eIUHCTBE NPHUPOMABI, YEJIOBEKa W OOIIECTBA, B IO3HAHHUH
MIPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHESHHS PUPOTHOTO PABHOBECHS;



yOSXKIAECHHOCT, B  3HAYMMOCTH OWOJIOTMM JUIS COBPEMCHHOH  IIMBHJIM3AIIHU:
oOeCrieYeHrsT HOBOTO  YPOBHS  Pa3BUTHS  MEIUWIMHBI, CO3JAHUEC  IEPCIICKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peIlaTh PECYPCHBIC MPOOJIEMBI Pa3BUTHS YEIIOBCUYECTBA,
MIOMCKA MyTeH BbIX0/a U3 TJ100aIbHBIX 9KOJOTHYECKUX MPOOJIeM B 00CCIICUeHHs Iepexoaa K
YCTOWYMBOMY Pa3BHTHIO, PAIIMOHAIBHOMY WCIIOJB30BAHUIO TIPUPOJTHBIX PECYpCOB U
(OpPMHPOBAHHIO HOBBIX CTAHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYCHUH OHMOJOTHYECKHMX 3HAHMA B IICNIAX ITOBBIIICHHS
o0IIel  KyJIbTyphl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOH  4YacTu
(GYHKIIMOHATILHOM IPaMOTHOCTH 00yYaronuxcs, GOpMUPYEMOit IPH U3yUdECHUH OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB ITO3HAHUS, MCIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJIydaeMble 3HAHWS IS aHaiu3a W OOBSCHEHUS SIBIICHUH
OKPY’KaIOIEro MUpa W MPOUCXOIAIINX B HEM M3MCHCHHH, YMECHHE JCIaTh 000CHOBAaHHBIC
3aKJIFOYCHUS HA OCHOBE HAyYHBIX (PAKTOB M HMMECIONIUXCS JAHHBIX C IICJIBIO ITOJTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJILHO HCIOJIb30BaTh OMOJIOTHYCCKHE 3HAHHS JUIS PEIICHUS
po0JIeM B PealIbHBIX )KH3HCHHBIX CUTYAIIHSX;

OCO3HAHHUE IIEHHOCTH HAyYHOH JCATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISATH IIPOCKTHYIO
1 UCCJICIOBATEIILCKYIO JICITEIbHOCTh HHANBUAYAJIbHO U B TPYIIIIC;

TOTOBHOCTh M CHOCOOHOCTh K HEHPEPHIBHOMY OOpA30BaHUIO W CaMOOOpPA30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH IO OHOJIOTHH B COOTBETCTBUH C J>KU3HCHHBIMHU
MTOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOSHUS yUeOHOTro IpeaMeTa « Buosiorusy BKIIOYAOT:
3HaYUMbIe 711 (OPMUPOBAHUSI MHPOBO33PEHUS] OOYUYAONIUXCS MEKAUCIUTIIIMHAPHbIC
(MeXIIpeIMeTHbIE) OOIIEHAYYHbIC TTOHSATHUSI, OTPAKAIOUINE IEJIOCTHOCTh HAYYHOU KapTUHBI
MHpa U Crielu(pUKY METOJIOB TTO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEprusi, SBJIICGHHWE, IMIPOIECC, CHUCTeMa, HAay4dyHbId (akT, TPUHIMUI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEAOBaHNE, HAOIIOICHUE, U3MEPEHHE, YKCIIEPUMEHT U
IpYTux), YHUBEpCadbHble Yy4eOHBbIC JAcCTBUsS (TIO3HABATEIbHbIE, KOMMYHHKATUBHBIE,
peryisTuBHbIe), oOecneunBaronme (opmMupoBaHue (YHKIMOHATBHOM TPaMOTHOCTH U
COIMAIbHONW KOMIIETCHITMU OOYYalOIIUXCsl, CIIOCOOHOCTh OOYyYaIOIMMXCsS HMCIOIb30BaTh
OCBOCHHBIC MEXKIUCIUTUTMHAPHBIC, MUPOBO33PEHUECKIE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC
JNIEUCTBUA B MIO3HABATEILHOU U COLIMAIIBHOM MPAKTHKE.

MertanpenMeTHbIE pe3yIbTaThl OCBOCHHUS MPOrpaMMBbI CPEAHEro o0Iero oopa3oBaHus
JIOJKHBI OTpaXkaTh:

OBJaeHne YHUBEPCAJILHBIMYU Y4eOHBIMY NMO3HABATEIbHBIMU J€ICTBUAMM:

1) 6a3oBble JJOrH4YecKHe JAeiiCTBHS:

CaMOCTOSITENIbHO (hOPMYJUPOBATh U aKTyaJIM3UPOBaTh MpoOJieMy, paccMaTpUBaTh €&
BCECTOPOHHE;



WCIIOJIB30BaTh TPHU OCBOCHHWHM 3HAHWN MPUEMBI JIOTUYECKOTO MBINIUICHUS (aHaANW3a,
CUHTE3a, CpaBHEHHUS, KiaccupuKanuu, 0OOOIICHUS), PACKPHIBATH CMBICT OHMOJIOTHYECKUX
NOHATUM (BBIACIATh WX XapaKTEepHbIE IPHU3HAKHW, YCTAHABIWBATH CBSI3U C JAPYTUMHU
MOHSATUSIMHU );

OTIpeNEeNATh LEN NeATeTLHOCTH, 3a/laBas MapaMeTphl U KPUTEPUH WX TOCTHIKCHHS,
COOTHOCHTH Pe3yJIbTaThl ICITEILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCII0JIb30BaTh OMOJIOTHYECKUE TOHATUS JJIsI 0O0bsICHEHUS (aKTOB U SIBJICHUU >KHBOM
TIPUPO/IBI;

CTPOHTH JIOTHYECKHE pacCyXJeHUs (MHIYKTHUBHBIC, JCAYKTHUBHBIC, IO aHAJOTHH),
BBISIBIIATH  3aKOHOMEPHOCTH W TPOTUBOpPEYHMsI B pPacCMaTPUBAEMBIX  SIBICHUSX,
(hOpMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

PUMEHSTh CXEMHO-MOJICTIBbHBIE CPENICTBA /Ui MPECTABICHUSI CYIIECTBEHHBIX CBS3EH
M OTHOIICHWHA B M3y4aeMbIX OHOJOTUYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUU Pa3HOTO
pOJia, BBISIBJICHHBIX B Pa3IUYHBIX HHGOPMAITMOHHBIX UCTOYHUKAX;

paspabaTeiBaTh IUIaH pEIICHHUS MPoOJeMbI ¢ yYETOM aHaIW3a HMEIONMUXCS
MaTepHaNTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JCSATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJbTATOB ILIEIISIM,
OILICHUBATh PUCKHU MOCIIE/ICTBUN JEATEIbHOCTH;

KOOPJIWHUPOBATh W BBIMOJHATE PaO0Ty B YCJIOBHSAX PEATBbHOTO, BHPTYIBHOTO W
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPHU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJQJC€Th HABbIKAMHU Y4YEOHO-HMCCIEAOBATEILCKOM ¥ TPOEKTHOW JIeATEeIbHOCTH,
HaBBIKAMH pa3pemieHus] MPoO0IeM, CIOCOOHOCThIO M TOTOBHOCTBHIO K CaMOCTOSITEIEHOMY
MMOMCKY METOJIOB PEIICHUS MPAKTHUYECCKUX 3a/ad, MPUMEHEHUIO pPa3IUYHBIX METOOB
MMO3HAHUS,;

UCIIOJIb30BaTh PA3JIMYHBIE BUJIbI JEATEILHOCTH MO TMOJYYSHUIO HOBOTO 3HAHHS, €ro
WHTEPHIpPETAINH, TPEOOPa30BaHUIO0 M IPUMEHEHHUIO B YUEOHBIX CUTYAIIUSX, B TOM YHCIIE TTPU
CO371aHUH YYEOHBIX U COIMAIIbHBIX MMPOCKTOB;

dbopMupoBaTh HAy4HBIA THUIl MBIIUICHHUS, BJIAJIETh HAyYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSMH U METOJAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3aJ]a4l B 00Pa30BaTEIbHOUN NEATEIIBHOCTH U
KU3HCHHBIX CHTYaIlHsX;

BBISBIISATh TPUYMHHO-CJICICTBCHHBIC CBS3W M aKTyallM3MpPOBaTh 3ajJlady, BBIABUTAThH
runoTe3y e€ pemieHusl, HaXOJUTh aprYMEHTHI I JIOKA3aTelbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBATh TIOJYYCHHBIC B XOJE pPEIICHUS 3a7a4d pe3yJbTaThl, KPUTHUYECKH
OIICHUBATh X JIOCTOBEPHOCTD, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBJIATH IIeJICHANIPABICHHBIA MOUCK NIEPEHOCA CPEACTB U CIIOCOOOB JCUCTBUS B
po(eCCUOHATILHYIO CPENY;



YMETb TEPEHOCUTh 3HAHUS B T[IO3HABATEIbHYIO M TMPAKTHUYECKYI0 00JacTH
KHU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIE WJIEH, Ipe/jlaraTh OPUTHMHAJIbHBIE MOJAXOAbl U PEIICHUs, CTaBUThb
npo0OJIeMBI U 3a/1a4H, JOMYCKAIOIUE AIbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ uHpopManme:

OpPUEHTHPOBATHCS B Pa3IMYHbIX UCTOUYHUKAX MH(OpMaLUU (TEKCTE y4eOHOro nocoous,
HAY4YHO-TIONMYJISIPHOM ~ JUTepaType, OHOJIOTMYECKUX  CJIOBapsiX U CIPAaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHamu3upoBaTh MH(MOPMALUIO Pa3IMYHbIX
BUIOB U (GOpM TMPEACTaBICHUS, KPUTHUYECKHA OICHHBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTD;

(opMyIupOBaTh 3aIPOCHl M MPUMEHATHh PA3IUYHBbIE METOABI MPHU MOUCKE U OTOOpe
OMo0rnuecKor HHPopMaIK, HeOOXOUMOM /I BHINOJHEHUS Y4eOHBIX 33/1a4;

MpPHOOpPETaTh OMBIT UCIOJIb30BAHNS HH(POPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MPEACTaBICHUS OMOJIOTHYECKOU
uHdopmaiuu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTOE);

UCIIOJb30BaTh HAy4YHBIH S3bIK B KAaueCTBE CPEJACTBAa NIpuU paboTe ¢ OHOJOTHYECKOU
uH(pOpMaIMel: IPUMEHATh XUMHYEcKHe, (PU3HMIecKre 1 MaTeMaTHUeCKUe 3HAKU ¥ CUMBOJIBI,
dbopmyibl, ab0peBUATYPY, HOMEHKIIATYPY, MCIOJIb30BaTh M MPEOOpPa30BbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJaJIeTh HaBBIKAMM DACIIO3HABAHWA U 3alllUThl MH(pOpMaluu, HH(OOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OByaeHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUSIMM:

1) ob1enne:

OCYIIECTBIISATh KOMMYHHMKAallMd BO BceX cdepax >XM3HM, aKTUBHO Yy4acTBOBaTh B
AMaliore WM JAMCKYCCHUHU IO CYLIECTBY OOCYyXJaeMOM TeMbl (yMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBAaTh CY)KJIEHHS OTHOCHUTEIHHO BBITIOJIHEHUS MpeajiaraeMoi 3a/iadd, yYUTHIBATb
WHTEPECHl U COTIACOBAHHOCTh MO3UIUH IPYTUX YUaCTHUKOB AUATIOTA WIIN JUCKYCCHN);

pacmo3HaBaTh HeBepOajbHBIE CpeACTBa OOIIEHHS, MOHMMATh 3HAYCHHE COIMATBHBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyallud, YMETb CMSAr4ath
KOH(JIMKTHI U BECTHU IIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CTIOCOOAMU OOIIEHUS M B3aMMOJICHCTBHS, TOHUMATh HaMEPEHUs
APYTUX JIIOJIEH, TMPOSIBISITh YBAKHUTEILHOE OTHOIIEHHE K COOCCETHHWKY M B KOPPEKTHOU
dbopMme hopMyIHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOIb30BAaHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAasl 1eATeJIbHOCTD:

IOHMMAaTh M HUCIOJb30BaTh MPEUMYLIECTBA KOMAaHAHONW M MHAMBHUYAIbHOM PabOTHI
IpU pelIeHUN OHOJOTUYECKOW MpoOseMbl, 0OOOCHOBBIBATh HEOOXOIUMOCTh MPUMEHEHUS
IPyNMOBLIX (HOPM B3aUMOJICHCTBUS MPU PELICHUH YueOHO 3a1a4u;



BBHIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBHUI C YUETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA,;

IIPUHUMATh LIEJIU COBMECTHOU JEATEIBHOCTH, OPraHU30BbIBATH U KOOPAWHUPOBATH
JNEUCTBUS MO €€ NOCTHXKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACHPENECIATh POJIU C YUETOM
MHEHUI YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOTHI;

OLICHHMBAaTh KAa4eCTBO CBOETO BKJIAJa M KaXJIOTO y4YaCTHUKAa KOMAaHIbI B OOIIMIA
pe3yNbTaT MO pazpaboTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3UIMUA HOBU3HBI, OPUTUHAIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMYECKOE NOBEICHHUE B PA3JIUYHBIX CUTyalUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKECHHE, OBITh MHUITMATHBHBIM.

OBJageHNe YHUBEPCAJIbLHBIMY PeryJIsiTUBHbIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

HCIIOJB30BaTh OMOJOTUYECKUE 3HAHMS JISl BBISIBJICHUS NPOOJEM M WX pEHIeHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHWI LEJEBBIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JEHUCTBUAX M IOCTYNKAX IO OTHOLICHUIO K XKUBOW IPUPOIE, CBOEMY 3I0POBBIO U
30POBBIO OKPYKAIOIIUX;

CaMOCTOSTENIbHO OCYLIECTBIISAThH MO3HABATENIbHYIO JI€ATEIbHOCTD, BBISBIISATH MPOOJIEMBI,
CTaBUTh U (HOPMYJIHpPOBaTh COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHOM JEATCIBHOCTH M
YKA3HECHHBIX CUTYyalHUsIX;

CaMOCTOSITEJIbHO COCTaBIIATh IIJIaH pEHICHUST TPOoOJeMbl € YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MIPEATOUTCHU;

JienaTh OCO3HAHHBIN BBIOOP, ApPTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO M TIPOSIBICHUIO IIUPOKON HJPYIUIIMM B Pa3HBIX
00JIacTsAX 3HAHUHM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHTYalMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTDh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISAM;

BJaJeTh HABBIKAMM TI03HABATEIbHON peQIEKCUM KaK OCO3HAHMSI COBEpILIAEMbIX
JNEUCTBUM M MBICIMTEIBHBIX IPOLECCOB, UX PE3yJbTATOB M OCHOBAHWM, HMCIIOJIb30BATh
puEMBI pedIeKCUH 71l OIEHKU CUTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIIEHUS [0 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYTUX [IPU aHATU3E PE3YIbTATOB ACATEIbHOCTH,

3) npuHsATHE celsl U APYTUX:

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX MPHU AHAJU3E PE3YIbTATOB ACATEIbHOCTH;

IpU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH;



pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TO3UIMH JPYTOro YeIOBEKa.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OocBoeHHs mporpamMmbl COO mo Ouonoruu Ha 06a30BOM
ypOBHE BKIIIOYAIOT crienuduueckue s yueOHoro npenmMera «buosiorus» HaydHble 3HAHUS,
YMEHHS U CIIOCOOBI IEUCTBUN MO OCBOCHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHMIA,
BUJBI JEATEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUSA M NMPUMEHEHUIO 3HAHUW B PA3JIMYHBIX
y4eOHBIX CUTYyaIUsIX, a TAKKE B peaJbHBIX KU3HEHHBIX CUTYallUIX, CBA3AHHBIX C OMOJIOTHEH.
B nporpamme nipeagMeTHBIEC PE3YNbTATHI IPEICTABICHBI IO F0JIaM 00y4YEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs yueOHoro mpeamera «buonorus» 6 10 knacce
JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE M POJM OUOJOTMU B CHCTEME HAYyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTHUHBI MUpa
U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJI€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOIOTUU, (DYHKIMOHATBLHONW TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHUS JKU3HEHHBIX
3a/1ad4;

YMEHHE pPacKpblBaTh COJIEpKaHUE OHOJIOTMYECKUX TEPMUHOB M TOHSTHH: >KU3Hb,
KJIETKa, OpraHu3M, MeTaboyiu3M (OOMEH BEIIEeCTB M MPEBpAlllEHHE JHEPrHH), TOMEOCTa3
(camoperynsinius), YpOBHEBas OpraHU3alUsl JKUBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKius), HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHUE Hu3JlaraTh OMOJOTUYECKHE TEOPUM (KJIETOYHAs, XPOMOCOMHAs, MyTallHOHHA,
[IEHTpaJIbHAsl JOTMa MOJIEKYJIsipHOUM Ouomnorun), 3akoHsl (I'. Mennens, T. Moprana, H. .
BaBunoBa) u y4ueHus (0 LeHTpaXx MHOT0oOOpa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHIA
H. . BaBunosa), onpeaesiTh TpaHUIIbl UX TPUMEHHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHUE BJIAJETh METOIAMH HAYYHOTO NTO3HAHUS B OMOJIOTUU: HAOIIOEHUE U ONKMCAHKE
KUBBIX CHCTEM, MPOIECCOB W SIBICHUM, OpraHu3alvs W MPOBEICHUE OHOJIOTHYECKOTO
AKCIEPUMEHTA, BBIJIBUKEHHUE THIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEXKAY HCCIEAYEMBbIMU
BEIIMYMHAMU, OOBSICHEHNE TIOJIYYCHHBIX PE3yJbTAaTOB, UCIOJb30BAaHHBIX HAYUYHBIX MOHSTUH,
TEOpUM M 3aKOHOB, YMEHHUE JI€JIaTh BHIBO/Ibl HA OCHOBAHUY MOJYYEHHBIX PE3YJIHTATOB;

YMEHME BBIJICIATH CYIIECTBEHHBIE TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLECCOB: OOMeHa
BEIIECTB M TMPEBpalllEHUST DOHEPTMM B KJIETKe, (OTOCMHTE3a, TMJIACTUYECKOTO U
OYHEPTreTUYECKOT0 0OMEeHa, XEMOCHHTE3a, MUTO03a, MEi03a, OTJIOIOTBOPEHUS, PA3MHOKEHUS,
WHJIUBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHUE MPUMEHSTH MOJYyUYCHHBIC 3HAHUS JIJII OOBSICHEHUs] OMOJIOTHYECKUX MTPOIIECCOB
U SIBIICHUM, I8 TPUHATHUS MPAKTUYECKUX PEUICHUHA B TOBCEIHEBHOM >XU3HHU C IEJIbIO
oOecnieueHrs OE30MACHOCTH CBOErO 370POBbsi M 3JI0POBbS  OKPYXKAIOMIMX JIIOJIEH,
COOJIIOIGHHUS. HOPM TPAMOTHOTO TOBEJEHUS B OKPY’KaIOILIEH MPUPOJHON cpejie, TOHUMaHHUe
HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTUKEHUNH COBPEMEHHOM OMOJIOTMM M OMOTEXHOJIOTH
JUIS1 PAllMOHAIBHOTO MTPUPOIONIOIb30BaHNS;



YMEHHE peliaTh 3JE€MEHTApHbIE TE€HETHMYECKHWE 3aJadl Ha MOHO- M JUTHOPHIHOE
CKpEILMBaHUE, CILEMJICHHOE HAacleJOBaHHE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JIs Pe/ICKa3aHusl HACIE0BAHMS PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOIHATH Ja0OPATOPHBIE U MPAaKTUUYECKUE pabOThl, COOIIOAATH MTpaBuiIa MpH
paboTe ¢ yueOHBIM H TaOOPaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHYECKU OICHUBATh U MHTEPIPETHPOBATH MHPOPMAIUIO OMOJIOTHYECKOTO
coJiep KaHusl, BKIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHBIX UCTOUYHUKOB (CpeIcTBa
MaccoBOl  mH(pOpPMaIUU, HAYYHO-TIOMYJSpPHBIE  MaTepHalibl), HSTUYECKHE  aCHEKThI
COBPEMEHHBIX MCCJIEIOBAaHUN B OMOJIOTHH, METULIUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHHS, 0000IIast
OMOJOTHYECKYI0O HH()OPMAIMI0 W3 HECKOJBKMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUNHBIN anmapat OMOJIOTHH.

[IpenmeTrHble pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buosorus» e 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE M POJIM OUOJOTMU B CHCTEME HAYyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa
¥ Hay4dHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUICKUX U 3apyOexHBIX Yy4EHBIX-OMOJIOTOB B
pa3BuTue OUOJIOTUH, (PYHKIIMOHAIBHONW T'PAMOTHOCTH YeJIOBEKa JJI PELICHUS JKU3HEHHBIX
3azay;

YMEHUE pacKpbIBaTh COJAEpKaHWE OWOJOTMYECKUX TEPMHHOB M TOHSITHI: BH],
NOMyJSIUMs, TEeHO(MOHH, 3BOJIOLMUS, JBWXKYUIME CWiIbl  ((akTOpbl)  SBOJIIOLMH,
MPUCTIOCOOJICHHOCTh ~ OPraHU3MOB,  BHJA000pa3oBaHHE,  JIKOJOTHYECKHE  (PaKTOpPHI,
DKOCUCTEMA, NPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI, LENU MUTaHWUs, 3KOJIOrMYecKas
nupamuia, OuoreoieHos, onocdepa;

YMEHUE Hu3/IaraTh OWOJIOrMYecKue Teopuu (dBoJouuoHHas Tteopus Y. [lapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLMH), 3aKOHBl M 3aKOHOMEPHOCTH (3apOJBIILIEBOTO CXOJICTBA
K. M. bapa, uepenoBanus riaBHbIX HampaBieHuil u myted somonuu A. H. Ceepiiosa,
yuenus o ouocdepe B. . Bepranckoro), onpenensiTe rpaHULibl UX IPUMEHUMOCTHU K dKUBBIM
CUCTEMAaM;

yMEHHUE BIAJETh METOJaMH HAYYHOTO TTO3HAHUS B OUOJIOTUU: HAOIIOACHUE U OMMCAHKE
KUBBIX CHCTEM, MPOIIECCOB U SIBICHUN, OpraHU3alisl U MpPOBEACHHE OHOJIOrMYECKOro
DKCIIEPUMEHTA, BBIJBHKEHHUE TMIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIENTyEMBIMU
BEJIMYMHAMU, OOBSICHEHHE TIOJIYYEHHBIX Pe3yJbTaTOB, UCIOJb30BAaHHBIX HAYYHBIX MOHSTHUH,
TEOpHM U 3aKOHOB, YMEHHUE JIeNaTh BbIBOJIbI HA OCHOBAHUH MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNIATh CYIIECTBEHHBIC MPHU3HAKU CTPOEHHUS OHUOJIOTMYECKUX OOBEKTOB:
BU/JIOB, MOMYJISIUHI, IPOYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OLEHO30B U SKOCUCTEM,
OCOOCHHOCTH TMPOLECCOB: HACJIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro oTOopa,
BUI000pa30BaHus, MPUCIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBUSA JKOJOTUYECKUX (AKTOPOB
Ha OpraHU3Mbl, MEPEHOCa BEIIECTB M TOTOKA HEPIMU B 3KOCHCTEMAaX, aHTPOIOIeHHBIX
M3MEHEHUN B KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEUIECTB U OMOTCOXUMHUYECKHX
IIUKJIOB B Onocdepe;



YMEHUE TPUMEHSTh TOJIyICHHBIC 3HAHUSI JIJI1 OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB
W SBICHUM, U1l TMPUHATHAS TPAKTUYECKUX PEIICHUH B TMOBCEIHEBHON >KU3HH C IIEJBIO
oOecrieueHuss OE€30MAaCHOCTH CBOETO 3JI0pPOBbsI M 370POBBbS  OKPYXKAIOIMIMX JIIOJEH,
COOJIIO/ICHHSI HOPM TPaMOTHOI'O MOBEJCHUSI B OKPY’KaIOIIEeH MPUPOIHON cpeie, MOHUMaHHe
HEO0OXOMMOCTH UCIIOJIb30BaHUS TOCTHKEHUI COBPEMEHHON OWMOJIOTHH JIJISl palliOHATIBHOTO
MIPUPOJIOTIONB30BAHUS;

yYMEHHUE pelllaTh dJIeMEHTapHbIe OUOJIOTHYECKUE 3a/1aud, COCTABIISTh CXEMbI IepeHoca
BEIIECTB U PHEPTUU B HIKOCUCTEMaX (LIeTH MUTAHUS );

YMEHUE BBINOIHATH Ta00OPATOPHBIE U MPAKTUYECKUE pabOThI, COOJIIOAATH TIpaBUiIa MpH
paboTte ¢ yueOHBIM U JIabopaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH MHPOPMAIHIO OHOJIOTHIECKOTO
coJiepKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHUS U3 Pa3JIMYHBIX UCTOUYHUKOB (CpeIcTBa
MaccoBOM HMH(pOpMaIlUK, HAYYHO-TIOMYJISIPHBIE MaTepualibl), pacCMaTpUBATh TIIO0OAIbHbBIC
AKOJIOTMYECKHUE TPOOJEMBbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLICHUID K HHUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMOJOTUYECKYI0O HWH(MOPMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB, TPaAaMOTHO HCHOJIL30BATh
MOHSATUNHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HanmenoBaHue pa3jie/ioB U TeM JyiekTpoHHBbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
Kourpoububle IIpakTHyeckue
n/n MPOrpamMmbl Bceero pecypcbl
padoThI padoThI
bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
1 buonorus xak Hayka 2 0.5 O0J1aK0 3HAHUMH
https://school.oblakoz.ru/materials/495844
bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 O0ako 3HaHUH
https://school.oblakoz.ru/materials/495844
XUMUeCKHii COCTAB 1 CTPOEHHE bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
3 CTCTKIL 8 1 O0J1aK0 3HAHUH
https://school.oblakoz.ru/materials/495844
bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
4 KuzuenesreabHOCTb KIETKU 6 Q0mako 3HaHUH
https://school.oblakoz.ru/materials/495844
Pa3sMHOKEHHE 1 HHHBHIyaTbHOE bu6mmoreka IIOK https://m.edsoo.ru/7f41¢c292
> a3BUTHE OPraHU3MOB S ! Obnaxo sHanMit
p p https://school.oblakoz.ru/materials/495844
Hac/ieICTBEHHOCT W H3MEHUHBOCT bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
6 OPTraHU3MOB 8 15 O01ako 3HaHUH
p https://school.oblakoz.ru/materials/495844
CeNeKuust Oprann3mMoB. OCHOBBI bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
! OUOTEXHOIOT MU 3 Obuaxo sHanmH
https://school.oblakoz.ru/materials/495844
bubnmoreka [{OK https://m.edsoo.ru/7f41c292
8 Pe3epBHOE BpeMs 1 O061aK0 3HAHUH
https://school.oblakoz.ru/materials/495844
OBHIEE KOJIMYECTBO YACOB I10O 34 0 4

I[TPOI'PAMME




11 KJTACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

DBOJIOLMOHHAS OUOIOTUS

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

O0iako 3HaHui
https://school.oblakoz.ru/materials/495845

BO3HHKHOBEHHE 1 Pa3BUTHUEC KU3HH Ha
3emie

0.5

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

O061aKko 3HaHUHI
https://school.oblakoz.ru/materials/495845

OpranusMsbl 1 OKpyXKaromias cpeaa

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

O061aKko 3HaHUHI
https://school.oblakoz.ru/materials/495845

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMbI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34

bu6nmorexa LIOK
https://m.edsoo.ru/7f41cc74

O0i1ako 3HaHUI
https://school.oblakoz.ru/materials/495845

bu6nmorexa LIOK
https://m.edsoo.ru/7f41cc74

O01ako 3HaHUM
https://school.oblakoz.ru/materials/495845




YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

YUYEBHUKHU, UCIIOJb3YEMBIE JJ151 PEAJIM3AIIMA PABOYEM
ITPOI'PAMMBbI

buomnorus / [Taceunuk B.B., Kamenckuit A.A., PyoiioB A.M. u npyrue /Ilox pen.
[Taceunnka B.B., Akiinonepnoe odmiectBo «M3naarenscTBo «IIpocBerienue»

buonorus, 11 knacc/ benser JI.K., bopomun I1.M., JIpimmut; I'.M. u apyrue; mos
penaknueii bensera JI.K., Apmvmmuma .M., Aknroneproe o0miecTBo «M31arenbcTBo
«IIpocsemenue»

buonorwus, 11 kmacc/ Ilaceunux B.B., Kamenckuit A.A., PyonioB A.M. u apyrue /Ilox pen.
[Taceunnka B.B., AkiinonepHoe odmiectBo «M3maarensctBo «IIpocBerienuey

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. O06nako 3HaHUIA

https://oblakoz.ru/

2. bubnmuotexka LHOK Akanemun Munnpocsenienust Poccumn
https://lesson.edu.ru/

3. AO UznarenscTBO «IIpocBenienney
https://prosv.ru/

4. bubmmoteka IIOK Mos mikosa
https://lib.myschool.edu.ru/market?filters=

5. 'ocynapctBenHas oopazoBaTenbHas miardgopma «Poccuiickas 3IeKTPOHHAS KOy
https://resh.edu.ru/
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