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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyainpHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS O crielupuke
Ouonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0TrUM 1AaET NPEACTABIECHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieiaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMONI0THY TaKKE YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ysibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKMX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYLIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
TE€HETUYECKOT0 KOHCYJbTUPOBAHUS, 000CHOBAHUS SKOJIOTMYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIeUeHHUs YCIOBUHM JUISI pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W JBOJIIOLHMM, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocTaBUIM OCHOBY JUIsl ONPEICIICHUS MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, MPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

OTt6op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KyJIbTYphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIy»aT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3aluU
OMOJOTNYECKOr0 00pa30BaHUS.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YEeOHOro Marepuajga B MPOrpaMMe IO
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npenmeTa «buonorus»
BBIJICJICHBI CIICYIOLINE COAEpKATEIbHbIE JIMHUK: «brosorus kak Hayka. Meronasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MHUpay,
«IBOJIIOLUS KUBOU MPUPOABD», « IKOCHUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.



Llenp m3ydenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHU3AIIMH, BBIIAOIIMXCA OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUU
Onooruu;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPY’KaIOIIEH cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlst u3ydenusi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOJOB IPHU
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelieCTB B kieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonormyeckue
byHKUHUU OENKOB.



depmeHTHI — OnoJoTHuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OO01ue mpu3Haky KJIETOK: 3aMKHYTas
HapykHas MmemOpana, Moiekynsl JIHK kak renernmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIIETOK — KJIIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nr30COoMBl.  [IoTyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHJIPWH, TIACTHUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHsiid HeHTp kiaeTku. CTpoeHue sanpa: saepHas o0oJovKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCTpaUm:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOE,
«Pacmpenenenre XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpeibl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne u ero Buibpl. KuCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombs pubGocom B
OonocuHTe3e Oenka.

Hexkunerounsle ¢popMbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CIT/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodaru», «Ctpoenne u >xuzHeHHbINH 1ukia Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTrypsl JJTHK.

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHUSI M  WHIUBUAYAJILHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
Pa3MHOXKEHUS: JEJE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30u, SIMIEKIETKa) — CHepMaTOoreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOeHUs SUIEKIETOK M crepMaro3ouoB. Omiog0TBOpPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TMpsAMOe, HempsiMoe (TMUMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukn», «Pemmmkanus JTHK», «Mutosy,
«Meiiosy, «IIpsMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONMUTAOIIUX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «/lejeHue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuroiaoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTUUeCKuii). (OCHOBHBIE TI'€HETUYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH PaCIICIUIEHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernyieHHOe HacneAoBaHue rnpu3HakoB. Padota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['OoMoraMeTHole W TeTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npusHaka. KoinuecTBEHHbIE M Kauye€CTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTUA. MyTarimoHHasi N3MEHUMBOCTh. Kitaccudukanus MyTanmii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MPUYMHBI MyTaluii. MyTareHHbIe (HaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameTy, «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelMBaHusD», «Menosy, «B3auMonencTBrue aaenbHbIX TEHOBY, «l €HeTHYeCKne
KapThl pacTEHUH, )KUBOTHBIX M YeJIOBEKa», «I eHeThka moijia», «3aKOHOMEPHOCTHU
HAaCJIEIOBaHUsI, CLUEIUICHHOTO ¢ TmosiomM», «KapuoTumbl 4yenoBeka M >KHMBOTHBIXY,
«Bunpl uameHunBocTY», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-dakropay, «['eHeTnka rpyrmm KpoBu», « MyTalluOHHAsI U3BMEHYHBOCTHY.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariu GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoanUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIMS.
Yuenue H. U. BaBusoBa o ieHTpax MpoOUCXOKICHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIuU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTephepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanoB.

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «[lopoasl 1OMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «OtnanéHnas rudpuanzamnusy, «Padotsl akanemuka M. @. MIBanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexXHOMOTHMY, «KileTouHble KYyIbTYpHl H
KJIOHUpOBaHHeE», « KOHCTpyHnpoBaHUE U EPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOIT'PAMMBI 110 BUMOJIOTUM HA BA30OBOM VYPOBHE
CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00YYaIOIIMMHUCS IPOTPaMM CPEIHETO
o011ero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JNMYHOCTHBIX pE3yJbTaTOB OCBOCHHS NpeaMera «buonorus» BBIAEIEHBI CIEAYIOMINE COCTABIISIONINE:
OCO3HaHUE 00YYAIOIUMUCA POCCUUCKON TPAkKITAHCKON UICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTH
¥ CaMOOIIPECIICHHUIO, HATMYUE MOTUBAIIUU K 00YYEHUIO OMOJIOTHH, LIeJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHI
JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAJAUIUN pa3BUTHUSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTD U
CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOACTBOBATHCS B CBOEU JIESITEILHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
MPUCYIIUMU CUCTEME OMOJIOTUYECKOT0 00pa30BaHUs, HAIMYUE IKOJIOTMYECKOTO MPaBOCO3HAHMSI, CIIOCOOHOCTH CTaBUTH
L[E€JIX U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpenMera «bHoIorTusy TOCTUTAIOTCS B €IUHCTBE YYEOHOW M BOCHUTATEIHHOU
JESITEIbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH POCCHUMUCKMMH COLMOKYJIBTYPHBIMH, UCTOPUYECKUMU W JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, MIPUHATHIMUA B OOILIECTBE MPaBUJIaMH M HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT Mpolleccam
CaMOIMO3HAaHMsA, CAMOBOCITUTAHUSA U CAMOPA3BUTHS, PA3BUTHs BHYTPEHHEN MMO3ULIUHA JTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K
3aKOHY WM TPABOIOPSIIKY, YEJIOBEKY TpyJa W CTapiieMy MOKOJICHHIO, B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIIEHUS K
KYJIbTYPHOMY HACJICIUIO U TPAIULUSIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccurickor denepannu, MpUpoie U OKPYKaroLIEH
cpene.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS YU4EOHOTO TIpeaMeTa « bHoIoTHs NOKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh
0o0ydJaronmxcsi PyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW TO3WIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIINN, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHHH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHIUCKOTO
o0111ecTBa, pacIIUPEeHUE KU3HEHHOTO OMbITa U OMbITA JAESITEIIbHOCTH B MPOLIECCE pealn3allid OCHOBHBIX HampaBJICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:



1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3ZHMIIMKA O0YYArOIIETOCs KaK aKTHBHOTO W OTBETCTBEHHOI'O YJI€HA POCCHUUCKOTO
00I111eCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESTENIbHOCTU MPU CO3JAaHUU YUYEOHBIX MPOEKTOB, PEUICHUH Y4YEOHBIX U
MO3HABATENLHBIX 33/1a4, BEITIOJHEHUN OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPENEATh COOCTBEHHYIO MTO3UIIMIO 110 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN KU3HU U OOBIACHSTH €€;

YMEHUE YUYUTHIBATh B CBOUX JIEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICUCTBHS JIIOJIEH C pa3sHbIMU
yOEKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX, II03HABATECIbHBIX U
UCCIIEIOBATENbCKUX 3aJ1au, YBAXKUTEIBHOIO OTHOIIECHUS K MHEHHUIO ONIMOHEHTOB MPHU OOCYX IECHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UIECHTUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBa
OTBETCTBEHHOCTHU nepes PoauHoM, ropaocTu 3a CBOM Kpal, cBOI0 PouHYy, CBOM SI3bIK U KYJBTYpPY, IPOIIOE U HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUI0O W NaMATHUKAM MPUPOIbI, OCTWXKEHHsIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE M Pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTMU B TTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOoexxIEHHOCTh, TOTOBHOCTD K CITY>KEeHHIO U 3aruTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE IyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEILIEHUs, ODUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;



OCO3HAHME JIMYHOr'O BKJIaJa B IOCTPOCHUE YCTOMYUBOrO OyAYIIErO;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJMTEISIM, CO3AAHHI0 CEMbM HA OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEH
CEMENHOM )KM3HU B COOTBETCTBUHU C TPAIULIUAMHU HaponoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYa,
OOIICCTBECHHBIX OTHOIICHHIA;

MOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUS )KUBOW IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE MPOSBIISATh KA4€CTBA TBOPUYECKOU JTMYHOCTH;

5) ¢pusnyeckoro Bocnuranusi, GopMHUPOBAHMA KYJAbTYPBbI 310POBbS U SIMOLHMOHAJIBHOIO 0JIATONIOTYYMSA

NOHMMaHUE U peajn3alus 310pOBOro 1 6e3omnacHoro o0pas3a JKu3HH (310pOBOE NMUTAaHUE, COOTIOACHUE TUTUEHUUECKUX
npaBui M HOPM, cOATaHCUPOBAHHBIA PEKHUM 3aHATUM M OTIbIXa, peryispHas (pu3snyeckas aKTUBHOCTH), OEPEKHOIrO,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O OTHOIIEHUS] K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBBIO;

NOHMMAaHHE LEHHOCTH IMpaBWJl MHIUBUAYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 TIOBEJCHHUS B CHUTYalUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHME MOCIEACTBUI U HENPUSTHS BPEIHbIX MPUBBIYEK (YIOTpeOIEHUs aJIKOT 0, HAPKOTUKOB, KypEHHUs);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOW JEATEJBHOCTH TEXHOJOTMYECKOW U COLMAJIbHOM HamnpaBiIE€HHOCTH, CIOCOOHOCTb
VMHULMAPOBATh, INIAHUPOBATh U CAMOCTOSTEIBHO BBIIOIHATh TaKyIO JEATEIbHOCTD;

HMHTEpEeC K pa3IudHbIM chepaM npodhecCHOHAIBHON NeSITEIFHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oy myIieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaAHHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHUSA

HKOJIOTUYECKH 1€JIECO00Pa3HOE OTHOIICHHE K MPUPO/IE KaK HICTOUHUKY KH3HU Ha 3emile, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJIOTMUECKOW KYJbTYpbl: MPUOOpPETEHUE OMNbITA IJIAHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX MOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEJIbI;

OCO3HaHUE TI00aIbHOT0 XapaKkTepa SKOJIOrHUECKUX MPoOIeM U IMyTeH UX pelieHus;



CIIOCOOHOCTh WCITOJIB30BaTh MPUOOpETaeMble MPU M3YYCHUH OMOJIOTUM 3HAHWUS W YMEHHS TIPH PEIICHUH MpoOeMm,
CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOIOTOIL30BAHNEM (COOIIOACHUE TPABWII MOBEICHUS B TMPHUPOJIE, HAMPABICHHBIX Ha
COXpaHEHHE PABHOBECHS B IKOCHUCTEMAX, OXPaHy BUIOB, IKOCHCTEM, Onochepsl);

aKTUBHOE HENPUITUE [EHUCTBUM, MPUHOCAIIUX BpPEd OKPYKAIOUIEH MPUPOAHOW CpeAe, YMEHUE MNPOTrHO3UPOBATH
HEOJIaronpusITHbIE HKOJIOTHYECKUE TTOCIIECTBUS MPEATPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIATh UX;

HAJIMYKUE PA3BUTOrO 3KOJOTHYECKOTO MBIILIICHUS, 3KOJIOTHYECKOW KYJBTYPHI, ONbITA AEATEIBHOCTA IKOJIOTHYECKON
HaIpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOW W COIMAJIbHOW MPaKTHUKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOU AESITENBHOCTH IKOJIOTUYECKON HAIPaBIECHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
IIPaKTUKH, OCHOBAHHOT'O Ha IUAJIOTe KYJbTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYMUTATENbCKOW KYJIbTYpPhl KaK CpEJICTBA B3aUMOJCUCTBUSI MEXIY TIOJbMH U
MIO3HAHUS MUPA;

MOHUMAaHUE crnenupuKu OMOJOTUM KaK HAyKH, OCO3HaHUA €€ pojii B (POPMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO
MBIIJIEHHUS, CO3/IaHNH LIEJIOCTHOTO MPEJICTABIIEHUS 00 OKPYIKAIOIIEM MUPE KaK O €IMHCTBE IPUPObI, YEIOBEKA U 00IIECTBA,
B [MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIIeHUHU TPOOIeM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTU OMOJIOTHU 11 COBPEMEHHOW IUBWJIM3ALUM: OOECIIEYEHUs] HOBOTO YPOBHSI Pa3BUTHS
MEJUIIMHBI, CO3J]aHUE TEPCIEeKTUBHBIX OMOTEXHOJOTUM, CHOCOOHBIX pelaTh pPEeCypcHbIe NPOOJIEeMbl pPa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTEeH BhIXO/A U3 TI100aTbHBIX SKOJOTUYECKHUX MPOOJIeM U 00eCTIeueHUs Mepexo/ia K yCTOMINBOMY
Pa3BUTHUIO, PAITUOHATBHOMY MCIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HM;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTHYECKUX 3HAHUW B HEJSIX MOBBIIIEHUS OOIIEH KYJbTYphbl, €CTECTBEHHO-
HAyYHOW TPAMOTHOCTH, KaK COCTABHOW YacTU (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydYarommxcs, (opMUPYyEeMOW TNpu
U3Y4EHUU OMOJIOTUY;

MOHMUMAaHUE CYIIHOCTH METOJIOB TO3HAHUS, UCIOJh3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIh30BaTh
NOJIy4aeMble 3HAHUS JIJIS1 aHATIN3a U O0BSICHEHUS SIBJICHUI OKPYKAIOILIET0 MUPA U IPOUCXOIAIIMX B HEM U3MEHEHU, yMEHUE
JienaTb 000CHOBAHHBIE 3aKJIFOUEHUS HA OCHOBE HAyUHbIX (DAKTOB M UMEIOIINXCS JAHHBIX C LIEJIbIO MOTYUYEHUS JOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTH CAMOCTOSITEIBHO UCIIOJIb30BATh OMOIOTMUECKHUE 3HAHUS [Tl peIICHUs MPOOJIeM B peabHbIX KU3HEHHBIX
CUTyaIUsX;

OCO3HAaHUE LIEHHOCTH HAY4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U HCCIEI0BATENIBCKYIO
JEeSATEIbHOCTh UHAUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTB K HENPEPHIBHOMY OOpPa30BaHUIO U caMOOOPa30BaHMIO, K aKTHBHOMY IOJyUYEHUIO HOBBIX
3HAHMM 110 OMOJIOTUN B COOTBETCTBUU C )KM3HEHHBIMHU IIOTPEOHOCTSMH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIE pe3yabTaThl OCBOCHHS y4€OHOT 0 NpeaMeTa « bBHoaorus» BKIIOYAOT: 3HAYMMbIE 1J11 (POPMUPOBAHUS
MHUPOBO33pEHUSI O0YYAIOIIUXCS MEXKIUCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIEHAYYHbIE MOHATHS, OTpPa’KaIoIIUe
LEJIOCTHOCTh HAYyYHOW KapTHUHBI MUpPAa M CHEHU(PHUKY METOJO0B IO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, AHEPruUs, SIBJICHUE, IPOLECC, CUCTEMA, HAYUHBIH (DAKT, MPUHLMUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJeI0BaHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYIUX), YHUBEPCAIbHbIE yUeOHbIe 1eUCTBUS (MI03HABATEIbHBIE,
KOMMYHHMKaTUBHbBIE, PETYJIATUBHBIE), o0ecnieunBaromye (GopmMupoBaHre (QPyHKIMOHAIBHON T'PAaMOTHOCTH U COIMAJIbHOM
KOMIETEHIIMH  OOYy4YaroIUXCsi, CIOCOOHOCTh OOYy4arlolUMXCs HCIOJIb30BAaTh OCBOEHHBIE  MEXAMCLUUILIMHAPHBIE,
MUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE 1EUCTBUS B T03HABATEIBLHON U COLMATIBbHON MPAKTHKE.

MeTtanpenMeTHbIE PE3yJIbTAThl OCBOCHHS IPOIPaMMBbl CPETHETO OOIIEro 00pa3oBaHus JOJKHBI OTPAXKATh:

OgyaieHue YHMBEPCAJIbLHBIMH Y4eOHbIMH MTO3HABATEIbHBIMHU AeHCTBUAMMU:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENIbHO (POPMYITUPOBATH M AKTYaIU3UPOBATH IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPU OCBOCHMM 3HAHUW NPUEMBI JIOTMUECKOTO MBILIUICHUS (aHaiM3a, CUHTE3a, CpaBHEHUS,
Kjaccudukanuu, o000IIEHMS), PACKPBIBATh CMBICH OMOJOTMYECKUX TOHSATHH (BBIIENSATh MX XapaKTepHbIE MPHU3HAKH,
yCTaHaBJIMBATh CBSI3U C IPYTUMHU MOHSATUSAMH);

ONpENENATh UENH JEATEIbHOCTH, 33JaBas MHapaMeTpbl M KPUTEPUM HX JOCTHKEHHS, COOTHOCUTBH PE3YJIbTATHI
JEATEIbHOCTH C IMOCTaBJIEHHBIMU LIEJISIMH;

UCIIOJIb30BaTh OMOIOrMYECKHUE MOHATHS sl 00ObSICHEHUS (DAKTOB U SIBJICHUN KUBOU MPUPOIBI;



CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHIAYKTUBHBIE, IE€IyKTUBHbIC, MO AHAJIOIMH), BBISBIATH 3aKOHOMEPHOCTU M
IPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS;

IIPUMEHSTh CXEMHO-MOJIETIBHBIE CPEICTBA JJIS MPEICTABICHUS CYIIECTBEHHBIX CBS3€M M OTHOLIECHHM B M3Y4YaeMBbIX
OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHMM pPa3HOTO pOJa, BBISABICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX
VMCTOYHUKAX;

pa3palaTeiBaTh MJIAH PEIICHUs MPOOJEMbl C Y4ETOM aHAIM3a MMEIONIMXCS MaTepHaAbHBIX W HEMaTepHabHBIX
pecypcoB;

BHOCHUTb KOPPEKTUBBI B IEATEIIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM, OLIEHUBATh PUCKU I1OCIEACTBUI
NEeATEIIbHOCTH,

KOOPAMHHUPOBATH U BHIMOIHITH padOTy B yCIOBUAX peaIbHOI0, BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE TPU PEIIEHUN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HABbIKAMHU Y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOW JEeATENbHOCTH, HAaBBIKAMU pa3pelleHus mpooiieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IOMCKY METOJOB pEIlEHUs MPAKTUYECKUX 3a]ad, MPUMEHEHUIO
Pa3IMYHBIX METOAOB MO3HAHMS;

MCITI0JI30BaTh Pa3JINYHbIE BUJIbI JEATEILHOCTH IO MOJTYUYEHUIO HOBOTO 3HAHUS, €F0 MHTEPIPETALUU, IPEOOPAZOBAHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTyalUsIX, B TOM YHUCJIE MPU CO3AaHUMU YUYEOHBIX U COLUATBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMHA U METOJaMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33aUl B 00pa30BaTEIbHON NEATEIBHOCTH U KU3HEHHBIX CUTYaIUIX;

BBISIBJISITh IPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTYAJIM3UPOBATh 3aJ1a4y, BBIIBUIAaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh
apryMEHTBI JUIsl JOKA3aTENbCTBA CBOMX YTBEPKIACHUM, 3a1aBaTh IAPAMETPBI U KPUTEPHUU PELICHMUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJE PELICHUSA 3aJa4d pe3yJIbTaTbl, KPUTUYECKH OLIEHMBATH HUX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATH LIEJICHAMPABIICHHBIN TTOUCK NIEPEHOCA CPENICTB U CIIOCOO0B JEHCTBUA B MPOGECCUOHANBHYIO CPENY;

yMETh NEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U MIPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTAaTh HOBBIE WJEU, MpeajaraTb OpPUTMHANBHBIC MOAXOJbl M PEIICHUS, CTaBUTh NPOOJIEMBI M 3a/JayH,
JOMYCKAIOIUE albTEePHATUBHbBIC PEILICHHUS.

3) padora c ungopmanueii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HH(popMmanuu (TEKCTe y4eOHOro mocoOus, Hay4YHO-TIOMYJISIPHON
auTepaType, OMOJIOTUYECKUX CIIOBApsAX M CHPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B MIHTepHETE), aHAIN3UPOBAThH
uHGOpPMAIIMIO PA3NMUYHBIX BUAOB U (QOPM MPEACTABICHUS, KPUTUYECKH OICHMBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GopMyJIMpOBaTh 3alPOCHl U MPUMEHSTh PAa3JIMYHbIE METOMABI MPU MOUCKE U OTOOpE OHOJIOrMYecKod MHpopmanuu,
HEOOXOMMOM 151 BBIIOJHEHMsI Y4eOHBIX 3a/1a4;

IpUOOpEeTaTh OMBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUM, COBEPIIIEHCTBOBATh KYJIbTYpPY
AKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BbIOUPATh ONTHUMAIbHYIO (POPMY IpPEICTaBICHUS OMOJIOrMYEeCKO MHPOpMaluu (CXembl, Tpaduky,
Iuarpammbl, TaOJIHULbI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAyUHBIM SI3bIK B KauyecTBE CpeACTBa Mpu paboTe ¢ OHOJOrMueckod HHpOpMauuen: MPUMEHSThH
XUMHYecKue, GU3nuecKue 1 MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, POopMyJibl, aO0OpeBUaTypy, HOMEHKIIATYPY, UCIIOJI30BATh
U Ipeo0pa30BbIBaTh 3HAKOBO-CUMBOJMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJI€Th HABBIKAMHU PACMO3HABAHUS U 3aIUThl HHGOpMALMKU, UTHPOPMALMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1) o6menmue:

OCYUIECTBJISITh KOMMYHHKAIIUU BO BceX cepax KU3HU, aKTUBHO YYACTBOBAThH B IMAJIOTE UM JUCKYCCUU TI0 CYIIECTBY
o0cyxmaemMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHUTEJLHO BBIMIOJHEHUS MpeajaraeMoun
3a/1a4y, YYUTHIBATh UHTEPECHI U COTIACOBAHHOCTD MO3UIIMI IPYTUX YYACTHUKOB JUAJIOra WIH JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpPEICTBA OOIIECHHUS, MOHMMATh 3HAUYEHHWE COLMAIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS! KOHQIIMKTHBIX CUTyallli{, yMETh CMAT4aTh KOH(MIUKTHI U BECTH NEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CIIOCOOAMHU OOILLIEHUS U B3aWMOJAEWUCTBUSA, IOHUMATh HaMEPEHUs APYTUX JOAEH, MPOSBIATH
YBa)XXUTEJIbHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOH (popMme (GOopMyIMPOBATH CBOU BO3PAKEHMS,;

Pa3BEPHYTO U JJOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHHMS C HCIOJIb30BAHUEM SI3bIKOBBIX CPEACTB.



2) coBMecTHasl IesiTeJIbHOCTh:

MOHUMATh W HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW W MHIWBHUAYATHHOW PabOTHI MPHU PEUICHUU OHMOJIOTHYECCKOM
po0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTH MPUMEHEHHUS TPYIIOBBIX (OPM B3aMMONCUCTBHS TPHU PEHICHUN Y4eOHOU
3314w,

BBIOMpATh TEMATHUKY U METOJIBI COBMECTHBIX JICUCTBUIN C YUETOM OOIINX MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO YJieHa
KOJUICKTHBA;

MPUHUMATh TICIM COBMECTHOM NIEATETLHOCTH, OPTaHW30BBIBATh U KOOPJIWHUPOBATH MEUCTBHS MO €€ TOCTHIKCHHIO:
COCTaBJIAThH IUIAH JCUCTBUM, paclpeAcsisTh pOoiu C Y4ETOM MHEHUN yYaCTHHKOB, OOCYXXJaTh pe3yJbTaThl COBMECTHOU
paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIa/Ja M KaXJOr0 YYaCTHHKAa KOMAaHJbl B OOIIMN pe3yibTaT Mo pa3pabOTaHHBIM
KPUTCPHUSIM;

npeaiaraTh HOBBIC TTPOCKTHI, OTICHUBATh HUCH C MIO3UIIMH HOBU3HBI, OPUTHHAILHOCTH, MPAKTHYECKOW 3HAUUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IMOBEJCHUE B PA3IUYHBIX CHUTYalMsIX, MPOSIBISATH TBOPUYECTBO U
BOOOpaXeHHUE, OBITh MHUITUATHBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PETyJISITHBHBIMHU 1eHCTBUSIMM:

1) camoopranu3anusi:

WCITOJIB30BaTh OMOJOTUYECKHUE 3HAHUS JJIS BBISBIICHUS MPOOJIEM U UX PEIICHUS B )KU3HCHHBIX U YICOHBIX CUTYAITUSX;

BBIOMPATHh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIOBBIC YCTAHOBKH B CBOMX JIEUCTBUSIX U MOCTYTKAX 1O
OTHOIIIEHUIO K KUBOU MPUPOJIE, CBOEMY 3I0POBBIO U 3/TOPOBBIO OKPYKAIOIIUX;

CaMOCTOSTEIILHO OCYIIECTBIISATh IMO3HABATEIBHYIO JACATEIBHOCTD, BBISABISATH POOJIEMBI, CTaBUTh U (POPMYJIMPOBATH
cOoOCTBEHHBIC 33/1aul B 00pa30BaTEIIbHOM JACSITCIBHOCTH U )KM3HEHHBIX CUTYaIUX;

CaMOCTOSATENILHO COCTaBIIATh IUIAH PEIICHHWs] MPOOJIeMbl C Y4Y4ETOM MMEIONIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEMN U MPEANOYTCHUM;

JaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacImpsTh paMKH y9e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;



CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IMMPOKON AIPYIUIIMU B Pa3HBIX O0JIACTAX 3HAHHWH, TOCTOSHHO
MOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LETISM;

BJIAJCTh HABBIKAMU TIO3HABATEIHHON pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUA W MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJIHTATOB M OCHOBAHMM, UCIOIL30BaTh NPUEMBI pedIEKCUU NJIsi OLICHKU CUTYyallld, BHIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

MIPUHAMATh MOTUBBI U apPTYMEHTBI JIPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACATEIbHOCTH;

3) npuHsITHE CeOsl U APYTUX:

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX MIPU aHAJU3€ PE3yJIbTaTOB JACATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpamMmmbl COO 1o Ouonoruu Ha 6a30BOM YpOBHE BKIIIOUAIOT CHEU(PUUYECKUE
i ydeOHoro npeamera «buosorusy HaydHble 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI MO OCBOCHMIO, HHTEPIPETALUU U
npeoOpa3OBaHUIO0 3HAHUM, BUABI ACSITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUA M NMPUMEHEHHUIO 3HAHUN B Pa3IMYHbBIX
y4eOHBIX CUTYallUsIX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX ¢ OMoJioruei. B mporpamme npeameTHbie
pe3yJbTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10 knacce NOIKHBI OTpaXaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE€ M POJM OHOJOTMM B CHCTEME HAyYHOIO 3HAHUS €CTECTBEHHBIX HayK, B
(GbopMUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUICKUX U



3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATLHONU IPAMOTHOCTH YEJIOBEKA [Tl PELICHHS )KU3HEHHBIX
3aj1ay;

YMEHHE PacKpbIBaTh COJIEp:KaHUE OMOJIOTMUYECKUX TEPMUHOB U MOHSITHMA: KU3Hb, KJIETKA, OPTaHU3M, METaboIn3M
(oOMeH BelecTB W MPEBpAIEHUE JHEPIHH), TOMEOCTa3 (CaMOpPEryJisiius), ypOBHEBas OpraHU3allksl >KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHHE Wu3Jaratb OWOJOrMYecKHe Teopuu (KJIETOYHAas, XPOMOCOMHAas, MYTAallMOHHAs, IICHTpaJbHas JOrMa
MOJIEKYJIsipHO# Onosiorun), 3akonsl (I'. Menaens, T. Moprana, H. WI. BaBunoBa) u ydenus (o meHTpax MHOrooOpasus u
MIPOUCXOXKICHUS KYJIbTYypHbIX pacTenui H. 1. BaBuiiosa), onpeaensTh TpaHUIlbl KX TPUMEHUMOCTH K 5KHUBBIM CHCTEMAaM;

YMEHHE BJIAJIETh METOAAMH Hay4YHOI'O IO3HAHMs B OMOJIOIMH: HaOIIOICHUE U ONIMCAHUE KUBBIX CUCTEM, ITPOLIECCOB U
SIBJICHUM, OPTaHU3aIUs U TIPOBEICHUE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBI)KCHUE THIIOTE3bI, BHIIBICHUE 3aBUCUMOCTU
MEXTy UCCIeyEeMbIMU BEITMUYNHAME, 00BSICHEHHUE MOTyYeHHBIX PE3yIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSATHI, TEOPHIl
¥ 3aKOHOB, YMEHHE JIIaTh BHIBOJIBI HA OCHOBAHUH TIOJMYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE NPHU3HAKH BHUPYCOB, KJIETOK MPOKAPHUOT M JYKAPHOT, OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH IpOLECCOB: OOMEHa BEIIECTB W MPEBPALLEHUS HSHEPrUM B KIETKE,
dboTocuHTE3a, TNIACTUIECKOTO M SHEPTETUIECKOT0 OOMEHa, XEMOCHHTE3a, MUTO03a, ME103a, OTNIOI0TBOPEHUS, Pa3MHOKEHUS,
WHIUBUYyaJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHE3);

yMEHHE MPUMEHSTh MOJyYeHHbIC 3HAHUA i OOBSCHEHUS OMOJIOTUYECKUX IMPOLIECCOB WM SBICHUH, JUISI MPUHSITHS
IPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW KM3HU C IIEJIbI0 OOecreueHus 6€30IacHOCTH CBOETO 3J0POBbSl U 3/10POBbS
OKpPYKalOIIMX JIIOJIeH, COOJIIOJIEHUSI HOPM TIpaMOTHOTO TOBEACHHS B OKpYXKaloIIEeH NPUPOJHOW cpele, MOHUMaHUE
HEOOXOJMMOCTH HCIIONB30BaHMs JOCTHKEHUI COBPEMEHHOH OHOIOTMHM ¥ OMOTEXHOJOTHH JUIsl paroHaIbHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh 3JIEMEHTApHble T'e€HETUYECKHE 3aJaud Ha MOHO- U JUTHOPHUIHOE CKpEeUIMBaHHUE, CLEIJICHHOE
HACJIEIOBAHUE, COCTABJISITH CXEMbl MOHOTHOPHUIHOTO CKpEIIMBAaHWSA JUIsl MPEJCKa3aHUs HACJICIOBAHUS TMPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBINOJIHATh JA0OOpATOPHBIE U TPAKTUYECKHE paldOThl, COONIOAAThH MpaBuja Mpu padoTe ¢ y4eOHbIM U
71a60paTOPHBIM 000PYI0BaHUEM;



yMEHHE KPUTHUYECKU OIEHUBATh U MHTEPIPETHPOBATH MHGOPMAINIO OMOIIOTUYECKOTO COJEPKaHuUsl, BKIIOYAIOIIYTO
NICEBAOHAYYHbIC 3HAHUA U3 PA3IMYHBIX HCTOYHUKOB (CPEJCTBA MacCOBOM MH(OpMAIINU, HAYYHO-MTOMYJISIPHBIE MaTEePHUAIIbI),
THYECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAaHUI B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHUH;
YMEHHE CO3/1aBaThb COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUs, 0000111as OUOIOrHUECKY0 UHPOPMALUIO U3

HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCITI0JIb30BATh MOHATUMHBIN anmnapaT OMOJIOTUu.
TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpoBbIie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [JOK
1 b 2
HONOTHA Kak fayka 0 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 XK 1 0 0
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 X 8 0 1
UMHUYECKHUI COCTaB M CTPOCHUE KICTKU httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KuznenesaTenbHOCTh KIETKU 6 0 1 httos://m.edsoo.ru/7fA1c292
5 PazmHOXeHMe 1 MHIUBUIYaTbHOE Pa3BUTHE 5 0 1 bubnuorexa [JOK
OpraHu3MoOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 NI3MEHUYNBOCTH 3 0 1 bubnmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubmuorexa [JOK
7 3 0 0
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
8 PeszepBHOE Bpems 1 0 0 bubmmorexa [JOK

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

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutposabubie IIpakTnueckue
n/n Bceero u3ydyeHusi o0Opa3oBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.eds00.ru/863e632a
5 MeTtoap! TO3HAHUS KUBOU 1 0 0 bubnunoreka LIOK
MPUPOJIBL. https://m.edso0.ru/863e6122
3 Buonoruueckue cucTemsl, 1 0 0 bubnunoreka LIOK
IIPOLIECCHI U UX U3YyYECHHE https://m.eds00.ru/863e6564
4 XUMHYECKHI cOCTaB KJIETKH. Boma 1 0 0 bu6nmorexa LIOK
Y MHUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bubnmorexa LIOK
5 b . 1 0 0
e, COCTaB 1 CTPOCHHE GenKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora «M3yuenue 1 0 1 bubmmoreka [JOK
KaTaJINTHYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
bubnmorexa LIOK
7 i 1
YrateponeL. Jmmer 0 0 https://m.edso0.ru/863e6870
8 Hyxnennosbie kucnotel. ATO 1 0 0 bubmorexa [TOK

https://m.edso0.ru/863e6d5c
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I/ICTOpI/ISI U MCTOABI U3YUYCHHUA

bubnunoreka LIOK

o kietku. Knetounas teopus https://m.edso0o.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnas padora
«/3yuenue cTpoeHHsI KIETOK bubmmoreka [JOK
11 pacTeHM, KUBOTHBIX, TPUOOB U https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIFICAHHE»
bubmuoreka [{OK
12 (JOMeH BEIECTB M META0OMH3M https://m.edso00.ru/863e766¢
bubmmoteka IIOK
13 Potocitnres. XemocHirres https://m.eds00.ru/863e7c98
. bubmuorexka [IOK
14 DHepreTHieckui 0omer https://m.edsoo.ru/863e7aae
15 JKu3HEHHBIN UK KIETKH. bu6mmoteka IIOK
Jlenenue kiaetku. MuTto3s. https://m.edsoo.ru/863e7dc4
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bubnmnoreka LIOK
17 Tpancisuus — Guocuires benka https://m.eds00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubmuorexa [IOK
BHUPYCBI https://m.edsoo.ru/863e7540
bubnmnoreka LIOK
19 DopMBbI pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e
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bubnunorexa LIOK

20 Meri
Hos3 https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 JlaboparopHas pabora «13yuenne buGnuorexa [IOK
paropHas p y https://m.eds00.ru/863e81b6
CTPOCHHMSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTax»
99 WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U buGnuorexa [IOK
https://m.edso0.ru/863e86f2
M3MEHYHUBOCTHA
3aKOHOMEPHOCTH HACIEAOBAHUS
24 Ipu3HaKoB. MOHOTHOpHIHOE bubnnorexa [JOK
p ’ pHaL https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPUIHOE CKPEIUBAHUE.
25 ';[aI(OH iejaBHcm\forH; bubnnorexa [JOK
https://m.edsoo.ru/863e89a4
HACJICJIOBAHMSI IPU3HAKOB
26 CuenneHHoe HaclleJOBaHHUE bubmmnoreka HOK
[IPU3HAKOB. https://m.eds00.ru/863e8c60
97 I'eweTnka mmosna. Hacinenosanue bu6nunorexa LIOK
MPU3HAKOB, CIETUJIEHHBIX C MOJIOM https://m.eds00.ru/863e8c60
H3smenunBocts. Henaciencrsenuas
M3MEeHUYUBOCTh. JlabopaTopHas
28 pabora "U3yuenue bubnmnoreka [JOK

MOAU(UKAITMOHHONW U3MEHUYUBOCTH,
MOCTPOCHHE BapHAIIMOHHOTO psiaa
Y BapHaIllMOHHON KPHUBOW

https://m.edsoo.ru/863e8efe
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bubnunorexa LIOK

29 HacnencrsenHas 13MEeHYUBOCTb. 1 https://m.edsoo.ru/863e8efe
bub6numoreka [IOK
30 Perteritia viexopeia 1 https://m.edsoil.ru/863e8d78
PesepBHbIii ypok. O6001IeHHE 11O
31 teMme «HacieqcTBEHHOCTD U 1
W3MEHYMBOCTH OPTaHU3MOBY»
bubnuorexa [{OK
32 Cenexuys kax HayKa H npotece 1 https://m.edsog)_.lru/863e9214
33 MeTonbl U JOCTHKEHHUS CEIICKIIMHI 1 bubnuorexa [{OK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoorus Kak oTpacib 1 bubmmoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
* buosorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox
pen. [Taceunuka B.B., Axkimonepnoe o6miectBo «3narenscTBo

«IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJISA
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/
https://infourok.ru/
https://onlinetestpad.com/

https://1sept.ru/

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.youtube.com/watch?v=jUZDJqH6D9A
https://onlinetestpad.com/ru

https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/c6bd8391-5353-9687-0cb7-
http://www.sbio.info/

https://rosuchebnik.ru/



