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HOACHUTEJBHASA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OHOJIOTUHA TEOPETHUYECKYIO OCHOBY MJIS
OIpeNeNeHUs] TMOAXO0M0B K (OPMHUPOBAHUIO COAEpX aHUS Y4eOHOro IpenMera
«buonorusi» cocraBuiM: KoHuenTtyaineHble mnoioxenus PIrocC COO o
B3aMMOOOYCIIOBIIEHHOCTH  II€JIeH, COAEp)KaHUs, pEe3yJbTaTOB OOy4YeHUs W
TpeOOBaHMM K YPOBHIO IIOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 OOIIMX LENSIX U
OPUHLUIIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro
obuiero oOpazoBanusi B Poccuiickoil denepanuu, a TaKXKe IOJOKEHUS O
cnenuguke 0MOIOruy, €€ 3HaUeHUH B MO3HAHUU >KMBOW IPUPOABI U 00ECTICUEHUH
CYLIECTBOBAHMS 4eloBeuecKoro obuiectsa. CoriacHO Ha3BaHHBIM IOJOXKEHUSIM,
oIpeiesIeHbl OCHOBHBIE (DYHKIIMU TPOrpaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouonoruu AaéT MpencTaBICHHE O IeNsix, 00 oOImen
cTparernd OOy4YeHHs, BOCTIHMTAaHUS € Pa3BUTHS OOydYaIOUIUXCS CpPEICTBAMU
yueOHoro mpenmera «buonorus», onpenenser o0043aTENbHOE NPEAMETHOE
COJIep’)KaHUE, €ro CTPYKTypy, paclpelelieHde [0 pa3jenaM U TeMmaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3yUEHUsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEJAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTMKH 00pa3oBaTElbHOTO
npolecca, BO3pacTHbIX OCOOEHHOCTEN 00yUYaroIuXCs.

B mnporpaMmvMe mo Ouomormm TakXKe YUYUTHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U MPEeIMETHBIM pe3ylbTaTaM
oOydeHuss B (OPMHUPOBAHWM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOU
NeSTENbHOCTU/YUEOHBIX JEHCTBUNA OOYy4YaIOIMUXCS IO OCBOCHHUIO COJIEPKAHUS
OHMOJIOrMYecKOro 00pa3oBaHuUA.

B nporpamme no ouonorun (10—11 kmaccel, 6a30BbIi ypOBEHB) peain3oBaH
NPUHIUI TPEEMCTBEHHOCTH B W3YyYCHHUU OWONOTWH, Onarojmapss 4emy B HeEl
OPOCMAaTPUBAETCS  HANPABIEHHOCTb HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(OpMUPOBAaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpPUEHTAINIA JTMYHOCTH, SKOJOTHUECKOT0 MBILUICHHUS, TPEJACTaBICHUN O 3J0POBOM
oOpas3e XKM3HM U OEpPEeKHBIM OTHOLIEHUEM K OKpPYXAlollell NpUpOAHOU cperne.
[ToaTomMy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHid, a TakKe 3HAHUH O
CTPOCHHH >KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OUONIOTHH YAEICHO BHHUMAaHHE HCIOJIh30BAHUIO
HOJIYYEHHBIX 3HAHUN B ITOBCEAHEBHOM JKU3HU JJISl PEIICHUs NPUKIAAHBIX 3a/1a4, B
TOM YHCJe: NMPOPUIAKTHKU HACJIEICTBEHHBIX 3a00JI€BaHUN YeNOBEKa, MEIHUKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTMYECKU
1eIeco00pa3HOro TMOBEAEHUS B OKpY)KAloIIeHd NpUPOIHOM cpene, aHaiu3a
BIIMSIHUSI XO3SIICTBEHHON JIE€ATENbHOCTH YEIOBEKa HAa COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHE BHUMaHU K MPUKJIAJIHON HaNpaBIECHHOCTH



yueOHOro mpenmera «bHOOTHS) MPOIUKTOBAHO HEOOXOJUMOCTBHIO OOECTICUCHUS
YCIIOBUM ISl PEIICHUS] OJHOM U3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass mpenamnonaraer (GopMupoBaHue Yy 0O0ydarouuxcs
CIIOCOOHOCTH alanTUPOBAThCS K W3MEHEHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpA.

buonoruss Ha ypoBHE cpeaHero o6miero oOpa3oBaHHs 3aHHUMAET Ba)KHOE
mecto. OHa obecrieunBaeT (GopMUPOBAHUE y OOYYAIOIMIMXCSA TPEJACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT U 0000maeT 3HaHUS O KUBOHM mpupoje, €&
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3aIlMUd W SBOJIOIHUH, CO31aET
yCIOBUSL  JAJs: TIO3HAHMS  3aKOHOB  JKUBOM  MpHpoAabl, (OPMUPOBaHUs
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 370pOBOTO M 0Oe3omacHoro oOpasa
KHU3HU, YKOJIOTMYECKOTO MBIIIJICHHUS, [IGHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEIICHUs BOCTIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero  oOpa3oBaHUsA,  COLUAIU3ALNU
oOyuaromuxcs. M3ydyenne 6monorun odecrneynuBaeT yciaoBHs JUisl (GOPMUPOBAHMS
UHTEIUIEKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpBhI, CIOCOOCTBYET HMHTErpaly OMOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSAMA U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. HazBaHHbIE MONOXKEHHUS O TpeJHA3HAYCHUH y4eOHOro MpenMera
«buonorusi» cocTaBWIM OCHOBY JJIg ONpENeJeHusT MOAXOJ0B K OTOOpy H
CTPYKTYpUPOBAaHUIO €ro COJAEp)KaHUSA, IMPEJCTAaBICHHOIO B MPOrpaMMe IO
OMOJIOTUH.

Ot10op comepkanusi yuebHoro npeamera «buomorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3UIMKA KYJIBTYpOCOOOpPA3HOrO MOJXO0/ld, B COOTBETCTBHH C
KOTOPBIM OOy4Yarouiyecs: JOHKHBI OCBOUTHh 3HAHUS M YMEHMsI, 3HAYUMbIE IS
dopmupoBaHusi 00IIEH KyIbTYphl, OMNpEACIAIONINE aJeKBaTHOE IIOBEJICHUE
Yell0OBeKa B OKpY)KaroIIeld MPHUPOIHOM cpese, BOCTpeOOBaHHBIE B MOBCEAHEBHOU
KU3HU U TPaKTHUecKoi aestenbHOCTH. Ocoboe MecTo B 3TOM CUCTEMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI CO/IEPIKAHUS, KOTOPHIE CIIYXKaT OCHOBOM At pOpMHUpPOBAHUS
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
HEHHOCTHBIX  OPUEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHU3aIuu
OMOJI0THYECKOro 00pa3oOBaHMs.

CtpykTypupoBaHHE COAEpX)aHUS y4yeOHOro Marepuaja B MPOrpaMMe I10
OMOJIOTMH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOrO 3HAYECHHUS 3HAHUHA 00
OTJIMYUTENILHBIX OCOOCHHOCTAX >KMBOM MPUPOIBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHoro npenmMera «buonorus»
BBIJIEJTICHBI CIIEAYIOLUE CoAepxKaTeNbHble TUHUU: «buonorus kak Hayka. MeTobl
Hay4yHOro To3HaHWs», «Kierka kak Ouonormyeckas cucreMay, «OpraHm3M Kak



Ouosoruyeckas cucreman, «CuctemMa M MHOrooOpasue OpPraHUYecKOro MHUpPay,
«OBOITIOIMS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4YaloOlUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATHLHOM
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTmkeHue e u3ydeHus: yueOHoro npeaMera «buosiorusi» Ha 6a30BOM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOCHHME OOYYAIOIIUMHKCS CUCTEMbl 3HAHUN O OUOJIOTUYECKUX TEOPHSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIY)KAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIax HAyYHOT'O MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y O0OyYaromuXcsi MO3HABATEIbHBIX, HHTEIUICKTYyaJIbHBIX H
TBOPUECKHX CIIOCOOHOCTEH B MpOIECCE aHaldu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UJEH M TOJXOJOB K H3YYEHUIO YKUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SBJICHUS OKPYKAIOUIErO
MUpa JKUBOW TPHUPOABI HA OCHOBAHMM 3HAHWUN M OIBITa, MOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUM B TPAKTHUUECKOW JCSATENbHOCTU YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHIA;

BOCTIUTaHUE YOSXKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YEITOBEKOM >KHBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJTIOICHUS dTHUECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TIICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIICHUS YPOBHS
AKOJIOTMUYECKOHN KYyIbTYpbl, J1sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW JKU3HU IS
OLICHKH TTOCJIE/ICTBUI CBOEH JESITENILHOCTHU M0 OTHOIIEHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COONIOACHHWE Mep MNPOPIIaKTHKA
3a0oseBaHuM.

B cucreme cpennero oOmiero obOpazoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTE€NbHBIM yUE€OHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst u3ydeHust OMoJIoruy Ha 6a30BOM YPOBHE CpPEHEro o0IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henemro).

COJEPXAHME OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsI3b OHOJIOTHH C OOIIECTBEHHBIMH, TEXHUIECKUMU U
JPYTMMHU €CTECTBEHHBIMU HayKamH, (puinocodueid, 3TUKON, 3CTETUKON U MPaBOM.
Ponp Ouonoruum B (HoOpMUpOBaHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Merto/bl TO3HAHUS KUBOU MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, OIKMCAHUE,
U3MepeHue, Kilaccupukalus, MOJETUPOBaHUE, CTaTUCTHUYecKass o00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeTobl TO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHblie 1 NpaKkTHYecKue padoThl:

[Ipaktnueckass pabora Ne 1. «/cnonp30oBaHUE pa3IUYHBIX METOAOB MPHU
U3YYEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUs.

JXKuBbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CgoiicTBa OMOCHCTEM U MX pa3HOOOpaszue. Y pOBHU OpraHU3aIuu OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHW3MEHHBIA, MOMYJALMOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOre0oneHOTHIECKHI ), OMOC(EpHBIH.

JdemoHcTpanuu:

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AIUU
YKUBOW MIPUPOIBI».

O6opynoBanue: mojaenb mojiekyinsl JIHK.

Tema 3. XumMuuecKkuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XUMHYECKHUE DIIEMEHTBI: MAaKpPO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u crpoeHure OeIKOB. AMMHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnnmblie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU



CTPYKTYphl ~O€IKOBOM MOJEKynbl (TMEpBUYHAs, BTOpWUYHAs, TPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYECKHE CBOMcTBa OenKkoB. buonoruueckue
byHKIIMN OENKOB.

®epmeHTHl — Ouonorumyeckue karanuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IEHTp, cyOcTpaTtHas crneuuduuHocts. KodepmenTsl. BuramuHbI.
OTanuus PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYrneBogel: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30Kcupubo03a),
nucaxapuabl  (caxapos3a, JaKTo3a) M MoJiMcaxapuibl (Kpaxmani, TJIMKOIEH,
HeJuT0I103a). buonorndeckue GyHKIUNA YTIIEBOOB.

Jlunmuael:  Tpuraunepunasl, Qochonunuabl, crepouabl. [ uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonornyeckue ¢yaknun JununoB. CpaBHEHUE
yIJ€BO/OB, OENKOB U JIMMHUJIOB KaK MUCTOYHUKOB 3HEPTUU.

Hykneunossie xkwucnorsl: JHK u PHK. Hykneotuasl — MoHOMEpHI
HyKJIenHOBbIX KUcIOT. Ctpoenne u ¢pynkuunu JJHK. Crpoenune u dynkuuu PHK.
Buner PHK. AT®: ctpoenne u QpyHKIHH.

[uronorus — Hayka o kierke. Kierounas reopus — npumep B3aUMOAEHCTBUS
uzeil u GaKkToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIETKU.

Knerka kak menoctHas >kuBas cuctema. OOmme mNpuU3HAKU KIIETOK:
3aMKHyTas HapykHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
cCUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotudeckas. OcoOeHHOCTH
CTpOEHUsl TpoKapuoTHyeckol kieTku. Kierounas crenka Oaktepuil. CTpoeHwue
3YKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAIUKC, UX
¢bynkiuu. [nazmarnueckas memOpana, e€ cBoiicTBa u QpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMeMmOpanHbie opradHounbl kietku: OIIC, ammapatr [Nombmxw,
an30coMbl. [lolyaBTOHOMHBIE OpraHOWAbl KJIETKH: MUTOXOHAPUH, IJIACTUAIBL.
[Tpoucxoxenne MUTOXOHApUM u mactTua. Bunpbl mmactun. HememOpannbie
OpPraHOWIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTpP, UEHTPUOIU, PECHUYKH,
KryTUKd. OYHKIMY OPraHOUAO0B KIIETKU. BKitoueHusl.

SAnpo — perynsaropHblii 1IeHTp KJeTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHUMHUYECKHMX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU IPUPOJEN.



Tabmunpl U cxembl: «llepuonnueckass TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJibl Oenkay,
«Ctpoenue pepmentay, «HykmennoBsie kuciotel. JJTHK», «CTpoeHne MOIEKYIIbI
AT®y», «CtpoeHne 3yKapuOTHYECKOU KIETKW», «CTPOCHUE KUBOTHOU KIIETKH»,
«CTpoeHHE pacTUTENIbHON KIETKN», «CTpOoeHUE MNPOKAPUOTUUYECKON KIETKH,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUnuabh».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyAOBaHUE [JIsi MPOBEACHUS
HAOIIOJICHUM, WM3MEPEHUM, SKCIIEPUMEHTOB, MUKpOIpenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHble 1 nNpakTHYecKue padoTbl:

JlaGoparopHass pabora Ne 1. «l3ydeHne KaTadIUTUYSCKOM aKTHBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTaias3bl)y.

JlaGoparopHass pabora No 2. «l3ydeHuwe CTpoeHMsI KIETOK pacTeHU,
KUBOTHBIX U OaKTepHil MOJ] MUKPOCKONOM Ha TOTOBBIX MHUKpOINpEnaparax M HX
OMHUCAHUE.

Tema 4. ’Ku3He1eATeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00NIM3M. ACCUMUIISALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMWISIUS (SHEPreTUYeCKnii OOMEH) — JBE CTOPOHBI EIMHOIO Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B TMOHHUMAaHUU
MeTaboau3ma.

Tunbl oOMeHa BemiecTB: aBTOTpodHBINA U rerepoTpodHbIil. Ponb GpepmeHTOoB
B 0OMEHE BEIECTB U MPEBPAICHIU YHEPTUH B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3bl (orocuHTe3a. Peakuun
dbotocunTeza. DPhekTuBHOCTh (hoTOCUHTE3a. 3HaAUCHUE (DOTOCUHTE3A ISl KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEeMOCHHTE3UPYIONIHEe OaKTepuu. 3HAYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMIIE.

DHepreTruueckuii oOMeH B KJeTke. PaciiensieHue BelIecTB, BBIJICICHHUE U
AKKyMYyJIUDOBAHUE DSHEPruM B KIETKE. OJTambl 3HEPreTUYEecKoro oOMeHa.
I'muxonus. Bpoxkenne u ero Buabl. KHUCIOpOIHOE OKHUCIEHUE, WIW KJIETOYHOE
JIbIXaHHE. OxuciauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
HHEPreTUYECcCKOro oOMeHa.

Peakuun wmatpuuyHoro cunre3a. [eHernueckas wundpopmanus u JIHK.
Peanuzauust reHetudeckoil MH@opManuMu B KIETKE. ['€eHEeTHYecKWid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuaTte3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl TpaHcimsauuu. KoawpoBanue amuHOKuCIOT. Ponb pubocom B
Oounocunrese Oenka.



Hexkiierounsie Gpopmbl xku3uu — Bupychl. Ucropust otkpsitus Bupycos (. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3bIBACMbIC
Bupycamu. Bupyc ummyHnonedunura yenoeka (BUY) — BozOymurens CIIM/a.
OOpaTHass  TpaHCKpUIILIMs, peBepraza W  uHTerpasza.  IIpodunakrtuka
pacrnpocTpaHEeHHs] BUPYCHBIX 3a00I€BaHUI.

JdeMoHcTpanuu:

[Toptperst: H. K. Konpsnos, /1. 1. Banosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «Porocuare3», «Ctpoenue JJHK»,
«Ctpoenue u pyHKIHOHUpPOBaHUE reHay, «CuHTe3 Oenka», «['eHeTnueckuii Komy,
«Bupycer», «bakrepunodarn», «Ctpoenune u xu3HeHHbIM nuki Bupyca CIIN/a,
6aktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: monenu-anmnkanuu «Yasoenue [IHK u tpanckpunumsy,
«buocuntes 6enkay, «CTpoeHHEe KIETKNY, Moelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM SKU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mporekaromue B HHTepdaze. Permnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBII Ha0Op — KapUOTHIL
JIurionaHbIi M TAIlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHIBI.
[uronornuecknue OCHOBBI PAa3sMHOXKEHUS W  MHIWBUAYAJIBHOIO  PAa3BUTHUA
OpPraHHU3MOB.

Henenue xierkn — muto3. Cragum murosza. [Iponeccsl, mpoucxonsdmue Ha
PAa3HBIX CTAAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

dopMbl pa3MHOKEHUSI OPraHU3MOB: OecIosioe U monoBoe. Buabl 6ecronoro
Pa3MHOXKEHUSA: JEJIEHUE HaJABOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHUPOBAHHUE
OpPraHu3MOB, €r0 3HaUYECHUE JJIs CEJICKLIUU.

[TonoBo€e pa3MHOXKEHUE, €r0 OTIIMYHSL OT OECIOIO0rO.

Meiio3. Cragnn menosa. [Iporeccsl, MpoucXonsdIIue Ha CTagusAx Meno3sa.
[ToBenenne xpomocoM B Meio3e. KpoccuHroeep. buosnorndyeckuii cMmbIicia U
3HAYEHHUE MEHo3a.

['amerorenes — mporecc 00pa3oBaHUSA TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE W PA3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30Mj], SIMIIEKIeTKa) — CHEpMaTOreHe3 U OBOI'CHES.
Oco0eHHOCTH CTpPOEHUsl SANWLEKIETOK U CcHepMaro3ouoB. OIUIOA0TBOpEHUE.
[TapTenorenes.



NunuBunyansHoe pa3BuTue  (OHTOreHe3). OMOpHOHAIbHOE  Pa3BUTHE
(aMOpuorenes). Jtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, TacTpyisnus, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HempsiMoe (IMYuMHO4YHOE). BrusiHue
cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTAINU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuuet u cxembl: «DOpMBI Pa3MHOKEHUS OPTaHU3MOBY», «JIBOiTHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pacrenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpoMocoMbl», «Knerounwrii mukin», «Pemnukanus JHK», «Mwutosy,
«Meito3», «lIpsmoe u HenpsiMoe pa3BuTue», «l'aMmeTroreHes y MIEKOMUTAIOIIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30Uabl
MJIEKOMUTAOUIEro», «Slineknerka miekonurarouiero», «Kapuoknues B KieTkax
KOpelIKa JyKa», MarHuTHas MOJeNb-alIiuKanusa «JleneHue KIEeTKW», MOJEb
JIHK, Mmoznens MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnass pabora Ne 4. «/3yueHHe CTPOCHHS TOJIOBBIX KIIETOK Ha
TFOTOBBIX MUKpPOMpEnapaTax».

Tema 6. HacsieAcTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BuTus reHeTUKA. Ponb muToI0run
U HSMOPHUOJIOTMM B CTAHOBIICHUM T€HETUKHU. BKIall pOCCHUUCKUX M 3apyOeKHBIX
YU4€HbIX B pa3BUTHUE TEHETUKH. Meroabl TEeHETHKH (TUOPHI0TIOTHYECKUH,
UTOTEHETUYECKUNA, MOJICKYJISIpHO-TeHeTUYecKHil). (OCHOBHbIE T'€HETHYECKHE
noHATHSA. ['eHeTnueckass CHMBOJIMKA, UCHOJb3YEMAsl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACIIEIOBAHUSA MPU3HAKOB, yCTaHOBIECHHBIE . Menaenem.
MonorubpuiHoe CcKpeluBaHue. 3aKoH €IuHO-00pa3usi THOPUAOB MEPBOTO
nokosneHusa. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LlUToreHeTMyeckMe  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHHUS.
AHanuzupyoniee ckpenmBanre. Vcnoiap30BaHue aHAIM3UPYIOLIETr0 CKPEMBaHUS
JUTSI OTIpEIeTICHUsI TEHOTUITA OCOOH.



CueruieHHOe  HacleoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HacJeJOBaHUIO T€HOB. HapyllleHue cuersieHus reHOB B pe3yibTare
KPOCCUHI'OBEpA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. [ eHeTndeckue KapThl.

I'enernka mosia. XpoMOCOMHOE ONpeAeNeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramerHesle W reTeporamerHole oOpraHu3Mmbl. HaciemoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BBl ”3MEHYMBOCTH: HEHACTIECICTBEHHAS! U HACJIEACTBEHHAS.
Ponb cpennl B HeHacJIeICTBEHHOH W3MEHYUBOCTH. XapakTepucTUKa
MOJIU(PUKAIMOHHON U3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuum npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBocTBa MOAU(PUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM reHOTHIMYECKas, W3MEHYMBOCTh. KoMmOuHaTHBHas
U3MEHUYMBOCTh. Meiio3 U TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYNBOCTU. MyTaIrioHHast "3BMEHUYMBOCTh. Kitaccudukarys MyTanuii: TeHHEIE,
XpPOMOCOMHBIE, TeHOMHBbIE. HacToTa ¥ MpUYKUHbl MyTauuid. MyTareHHble (akTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BresnepHas HacnenCTBEHHOCTh U U3MEHUYMBOCT.

l'enernka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YeJIOBEKa: TeHEAIOTHYeCKUH, OJITM3HEIOBBIN, [TUTOTCHETUUYECKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE OnpeieTICHUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOLIBIO
[II1P-amamm3a. HacneacTtBennele 3a0o0jicBaHUS dYeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEJACTBEHHOM MpPeapacioioKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKH. [IpuHUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-TeHEeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAYEHHE MEIULUHCKOU
TEHETUKU B MPEAOTBPAICHUH U JICYCHUU TeHETHYECKUX 3a00JIeBaHU YeIoBeKa.

JdemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmuupt u  cxembl:  «MOHOrMOpHUIHOE  CKpEIIMBAaHUE U €0
IUTOT€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «J/lurubpumHoe  CKpenuBaHue,
«duronornyeckue - OCHOBbI ~ AWTMOPUIHOIO  CKpeluBaHus»,  «Meho3y,
«B3auMopeicTBie aJUIENbHBIX T'E€HOB», «l'@HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YEJIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTHU HAacCJeIOBaHUs,
CLUEIUIEHHOTO C moJioM», «KapuoTumbl 4YenoBeka W JKUBOTHBIX», «Buubl



U3MEHYUBOCTH», «MoaudukanonHas H3MeHUYUBOCThY», «HacnemoBanue pesyc-
daktopay, «I'eneruka rpymni KpoBuy», «MyTalmoHHasI K3BMEHYHUBOCTH.

OO6opynoBanue: Mopaenu-anuiMKkanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Henonnoe nomuHupoBanuey, «JurnbpunHoe ckpemmBaHue», «llepekpéct
XpOMOCOM», MHUKPOCKON U MHKporpenapar «Jpozodwmia» (Hopma, MyTrauuu
(hOpMBI KPBUTLEB U OKPACKH TeNa), repOapuit «I opox moCEeBHOM.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHast pabora Ne 5. «/3yueHue pe3yabTaToB MOHOTMOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HUIIbI HA TOTOBBIX MUKpPOIIpEnapaTax».

JlabGoparopnas padora Ne 6. «M3ydeHne MoauUKAIIMOHHON U3MEHUUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO PSila U BAPUALIMOHHOM KPUBOW».

JlabopatopHasi pabora Ne 7. «AHanu3 MyTrauuil y Apo30¢uiabl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUNHU U JTOMECTHKALIHS.
Yuyenne H. W. BaBunmoBa o0 T1eHTpax TMNPOUCXOXKACHHS W MHOTr000pas3us
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CoOpT,
OpoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBBIf U UHAMBUAYAIbHBINA OTOOPHI B
CEJNIEKIIMM pPAcTeHUHM U KUBOTHBIX. OIlEHKAa 3KCcTepbepa. bIM3KOpOICTBEHHOE
cKkpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBIX JIUHUU.
I'erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIUHT.
Otnanénnas rtubpuam3anus u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE TOJUIUIONJ0B. JIOCTHMIKEHUSI CEJIEKIMM PpACTeHHIl, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHash WMHXKEHEpHUs. OTaIbl
co3ganusi pexkomOunantHod JIHK wu tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kiierounbie KyiabTypbl. MUKPOKIOHATBHOE PAa3MHOXKEHHUE PACTEHUMU.
KionupoBanne BBICOKONMPOIYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OpPTraHU3MOB.

DKOJIOTHYeCKHe U JATWdeckue  mpoonembl. [MO  —  TeHeTHYecKu
MOIU(UIIMPOBAHHBIC OPTaHU3MBI.
JlemoHcTpanuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmumpel 1 cxembl: Kapra «lleHTphl MPOMCXOXKICHHS W MHOTr000pa3us
KYJIbTYPHBIX pacTeHuii», «[1opolibl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otnanéunas rudpuauzamnusy», «Padorsl akanemuka M. @. iBanoBay,



«Tomumnonnusa», «OO0BEKTbI OuOTEXHONOTUMY, «KJETOuHble KYyJIbTYpbl U
KJIOHUpOBaHHE», «KOHCTpyrpOBaHHE U IIEPEHOC T'EHOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUI010B U KOPHEIUIOA0B TUKUX (POPM U KYIbTYPHBIX
COpPTOB pacTeHuid, repbapuil «CenbCKOX03SIIMCTBEHHBIE PACTEHUS.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Okckypeust «OCHOBHBIE METOJABl M JOCTHIKEHHS CEIEKLIMH PacTeHUN H
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  y4acCTOK, B TEIUIMYHOE XO34ICTBO, J1aOOpaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIIOIIUOHHAS 0HOJIOTHUS.

[Ipeanocbulkn BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OHosoruu. BiusitHue 3BONIOIMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerenbctBa sBoMONMU. [laleoHTOIOrMYECKHE: TOCIIE0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TMaJC€OHTOJOTUYECKON JIETONMCH, MEePEXOIHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJICTBA W Pa3jauuMs SMOPHOHOB pa3HBIX BUIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTUYHBIC,
PYIMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUECKUE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMMYECKHX MyTeH y BCEX
OpPTaHU3MOB.

OpomounonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBUHU3MA. J[BWXKYIIME CHUIIBI HBOJIONMHU BHIOB 10 JlapBuHY (M30BITOYHOE
pa3MHOKEHUE TPH OrPaHUYCHHOCTH PECYPCOB, HEOMpeAeHEHHAs W3MEHYUBOCTb,
O0opb0a 3a CyllecCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJIOXKEHHUS.

Muxkpoasomtorus. [lomymnsius kKak eguHUIAa BUa U BOJIOINH.

JIBrxymue cuiabl ((hakTopbl) 3BOIIOUMUA BUIOB B Mpupoje. MyTalmOHHbIN
nporecc ¥ KOMOMHATHBHAs W3MEHYMBOCTH. [lOMynsiiMOHHBIE BONHBI U JApEid
redoB. M3omsauust u Murparusi.

EctecTBennbiit orO0op — HampaBistonuii ¢dakrtop sBoionun. DopMbl
€CTECTBEHHOT'0 0TOOpa.

[Tprcoco0ICeHHOCTh OpPraHM3MOB KaK pe3ylbTaT dBOMIONUH. [IpuMeps
PUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd03bl U UIHO-a 1Al TALIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (DOpMBI
BUA000pa3oBaHus: reorpaduaeckoe, YKOJIOTHIECKOE.



MakposBomtonus. @DopMbl  3BOJIOUMU:  (PUIETUYECKAs, JAUBEPreHTHas,
KOHBEPIeHTHasl, nmapasienbHas. HeoOpaTuMoCTh 3BOIOIUH.

[IpoucxoxaeHre OT HecHelHAIN3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
cnenuanu3anysa. AJanTUBHAS paguanusl.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkenb, ®. Mromep, A. H. CeBep1ios.

Tabnuipl u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apOobIlin
NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OopbObl 32
cyiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo0Opa3ue  MopoA  KUBOTHBIX», «[lomystuuny, «MyrtauuoHnHas
U3MEHUYUBOCTH», «ApoMopdo3bl», «Maumoamanramuuy, «OO0mas aereHepauus»,
«/IBmxymme cunbl 3Bomonum», «Kapra-cxema wapmpyra mnyrtemectBus Y.
Hapsunay», «boprba 3a cymectBoBaHue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOB,
«["eorpaduueckoe BUA00OOpa30BaHUEY, «IKOJIOTUUECKOE BUI000PA30BAHUE).

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jM4YHbBIMU THUIIAMU OKPACKH,
HAOOp IJIOOB M CeMsAH, KoyieKuus «[Ipumepbl 3alIMTHBIX MPUCIOCOOTIEHUHN Yy
KUBOTHBIX», Mojelb «OCHOBHBIC HAIPABJICHHUS JBOJIONUHN», 00BEMHAS MOJIETh
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX ).

buoreorpaguueckas kapra wmupa, Koiekuus «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX W pacTeHWil», wmonenp anmmkauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButue Hacekomoro», «Pa3Butue
JATYUIKW», MUKponpenapat «/pozoduina» (Hopma, myrauud (GOpMbl KpbUIBEB U
OKpPACKH Tena).

JlaGopaTopHblie U npakTH4YecKue padoThl:

Jlaboparopuass padora Ne 1. «CpaBHeHue BHAOB 1O MOP(]OIOTHYECKOMY
KPUTEPHUIO.

JlabopatopHas pabora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KM3HH HA 3emuie.

JloHay4HbIe NpPEICTAaBIECHUS O 3apOKICHUU >KU3HU. HayuHble rumoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W mMaHcHepMus. XUMUYECKas
ABOMIOIUS. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPAKACHNE XUMUYECKON 3BONIIOIMU. HavanbHbie 3Tarbl
ounonornyeckor »Bomouuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHME IPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLMS.
@opMHUPOBAHUE OCHOBHBIX T'PYIII KUBBIX OPraHU3MOB.



Pa3Butue xu3nu Ha 3emiie mo 3pam u nepuopam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mNepuonbl: KEMOPUUCKUH,
OpPJIOBUKCKUH, CUITYPUNUCKUN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so30iickas spa u €€ nepuoibl: TPUACOBBINA, FOPCKUI, MEIIOBOM.

KaiiHo3oiickass »pa W €€ mNepuojabl: MNaJCOr€HOBBIA, HEOICHOBBIM,
AHTPOIIOI€HOBBIM.

XapakTepucTUKa KJIMMaTa W TeoJoruyecKkux mporeccoB. OCHOBHBIE HTallbl
ABOJIIOLIMU PACTUTEIBHOIO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIIeHUE, paclBET U BEIMUPAHUE IPYII JKUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro MHUpa Kak OTpakeHHe »3Boiouud. (OCHOBHbBIE
CHUCTEMATHUYECKUE IPYIIbI OPTaHU3MOB.

DBOJIOLHUS YeToBeKa. AHTPONOJIOrHs Kak Hayka. PazBurue npeacraBieHuil o
IPOUCXOXKIACHUN YeJIOBeKa. MeTtonbpl H3ydeHUs aHTpororeHe3a. (Cxonctsa u
pa3Inuus 4eI0BEKa U )KUBOTHBIX. CHUCTEMATUUYECKOE MTOJIOKEHHUE YETTOBEKA.

JIBroxyime CHUJIbI (paxTopsr) AHTPOIOT€HE3A. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYIUN TPYA, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpamoxonsmui, YenoBek HeaHAepTanbCkuil, YenmoBek
pa3ymHbIil. Haxonkum HCKOMaeMbIX OCTaTKOB, BPEMsl CYILIECTBOBaHHUS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 >KU3HU, OPY/IHUS.

UYenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHasi  (d9KBaTOpuaidbHas),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas).  UYepTbl  MNPUCIOCOOJEHHOCTH  MpeACcTaBUTENEH
YeJIOBEUECKUX pPAC K YCIOBHUSM CYHIECTBOBaHUsSA. ENMHCTBO 4enoBEYECKHX pac.
Kpurunka pacusma.

JdemoHncTpanuu:

[Toptpersr: ®@. Pemn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CotHEUHOH cHCTEMBI», «Pa3BuTHe
opraHuueckoro wmupay, «PactutenpHas KieTka», <« KuUBOTHas  KJETKay,
«IIpokapuornueckas KieTrka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHUS YENIOBEKAa W UeJI0BEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE M€CTa NAJICOHTOJIOTMYECKMX  HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4ENIOBEKa», «/[peBHeunmme moam», «/IpeBHue mogm», «Ilepseie
COBPEMEHHBIE JIIOIN», «HeaoBeYecKne pacoh».

O6opynoBanue:  Mymsiku  «[lpoucxoxaenne  denmoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WU
U300paKE€HUsI KaMEHHBIX OpYAUl NEepBOOBITHOIO 4YelOBeKa (KaMHH-YOMIEPHI,



pyouna, ckpebiia), reoxpoHojoruueckas Tabnuna, Koyuiekius — «Dopmel
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

[IpakTuyeckast padora Ne 1. «M3ydueHue UCKOMAaEMbIX OCTATKOB PaCTEHUM U
YKUBOTHBIX B KOJUIEKIIHSIX.

DKCKypcus «IBOJIOIUS OPraHUYECKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WA KpaeBEeIUECKUN My3eil).

Tema 3. OpranusMbl ¥ OKpYy:KaIasi cpeaa.

DKOJOrvs Kak HayKa. 3aJauu U pa3Jieibl SKOJOruh. MeToIbl HKOJIOrMYeCKUX
UCCJIEIOBAaHNNA. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI0O YEJI0BEKA.

Cpenpl oOuTaHUs OPTaHW3MOB: BOJHAs, HA3€MHO-BO3MYIIIHAS, IMOYBEHHAS,
BHYTPUOPTaHU3MEHHASs.

Okonoruueckue (akrtopel. Kiaccudukamuss 3Komoruyeckux (akTopoB:
abnotuyeckue, OWOTHMUYECKHE U aHTPOIOTreHHble. JIeHCTBHE HSKOJOTHMYECKHUX
(haKTOpOB HAa OPTaHU3MBEL.

AOGuotnueckue (akTopbl: CBET, TEMIEpATypa, BIaXKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust opraHu3MoB K  JACHCTBUIO  aOMOTHYECKMX  (PaKTOPOB.
buonornueckue puTMsI.

buotnueckune (akTOpBHL. Bunsr OMOTMYECKUX  B3aMMOJACHCTBUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOK03 U ero ¢opmsl. [lapasutusm, koomnepamus,
MyTyajau3M, KOMMEHCaJu3M (KBapTHPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HaueHWe OHMOTHYECKMX B3aUMOACHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyisiuuud. OCHOBHBIE IOKa3aTeNnH
NOMYJIALMU: YHCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, HPHUPOCT,
murpanus. J{nHaMuka YuCIE€HHOCTHU MONMYJISIUU U €€ PeryJisiusl.

JdeMoHcTpanuum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel u cxembl: kapta «lIpupognsie 30Hb1 3emuny, «Cpeabl oOUTaHMS
opraHu3sMoB», «®Doronepuoauam», «llonynsiuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH MONYJISIUU UHPY30pun-TyPenbkuy, «llumieBbie nemm.

JlaGopaTopHblie U npakTU4YecKue padorThli:

Jlaboparopnast padora Ne 3. «Mopddonorudueckue 0cCoOOEHHOCTU PAaCTEHUHN U3
Pa3HBIX MECT OOUTAHUA.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KoJeyca.

[Tpaktuueckas padora Ne 2. «[loncu€T MIOTHOCTH MOMYISAIUN Pa3HBIX BUIOB
PaCTEHHUII.



Tema 4. Coo0uiecTBa ¥ IK0JIOIHYECKHE CHCTEMBI.

Coo0miecTtBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHUIOBas,
NpoCTpaHCTBeHHasA, Tpoduueckas (muieBas). Bunbl-momMmunantel. CBsizu B
OMOLIeHO3E.

Okonoruyeckue cucrembl (3kocuctemsl). [lonsitTue 00 »sKocucreme H
ouoreoneHoze. DOyHKIMOHATbHBIE KOMIIOHEHTHI HKOCHCTEMbI: MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BEIIECTB U NMOTOK 3HEPIHUHU B HKOCUCTEME.
Tpoduueckne (muuieBblE) YpPOBHU HKOCUCTEMBI. [luileBble 1LENu U CETH.
OcCHOBHBIE TIOKa3aTeIM SKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUS. ODKOJIOTMYECKHE
OUpaMubl:  TPOAYKIMH, UHCICHHOCTH, Ouomacchl. CBOHCTBAa 3KOCUCTEM:
YCTOWYUBOCTB, CAaMOpEryJsinus, pa3purre. CyKIeccusl.

[IpupogHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U pEK. DKOCUCTEMA XBOMHOIO
WIH IIAPOKOJIMCTBEHHOI O Jieca.

AHTPOTIOTE€HHBIE ~ DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe 1 X035MCTBEHHOE 3HAUEHUE arPO3KOCHCTEM U YPOOIKOCHCTEM.

buopaznooOpaszue kak Qakrop ycToMumBOCTH »sKocucteM. CoxpaHeHue
OMOJIOTUYECKOr0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o ouochepe. ['panuiipi, coctaB u CTpyKTypa
ouochepnl. JKupoe BemectBO u ero ¢GyHkuuu. OcodbeHHocTH Ouochepsl Kak
rI00AJIbHOM 3KOCHCTEMBbl. J[MHaMHuecKkoe paBHOBECME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BeliecTs U OMOreoOXMMUYECKHE IMKIIBI 3JIEMEHTOB (yriepoaa,
azora). 3oHaNbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE KOJIOrHUEeCKUE TPOOJIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJI0BEYECTBA. CoxpaHeHue
O6ropa3sHoo0Opa3us Kak OCHOBAa ycTOW4YHBOCTU O6uocdepsl. OCHOBA pallMOHATBEHOTO
yOpaBJICHUS TPUPOJHBIMU pecypcaMd M HX HUCHOJIb30oBaHUE. JloCTHXKeHUs
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdeMoHcTpanuu:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupl u cxembl: «llumieBbie 1enu», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponubsie coobmiectBay, «llenu mnuraHus», «IKoJIOrMYecKas MMHUPAMUTIAY,
«buocdepa u yenoBeky», «IKOCUCTEMA IMHPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHo3 Bomoéma», «ArpoueHosd», «lIpumepHsie
AHTPOIIOT€HHbIE  BO3JICUCTBUS Ha mpupony», «BaxkHeillnne HUCTOYHUKH
3arpsi3HEHHs BO3JlyXa W TPYHTOBBIX Boa», «[louBa — BaxkHeHIIasi cocTaBistoIas
ouocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiil d3dhdexT», «DakTopsi
paauoaKTUBHOTO 3arpsisHeHust Ouochepsi», «OOmEas crpykrypa Ouochepsi»,



«Pacnpoctpanenue ku3Hu B Ouochepe», «O30HOBBIH dKpaH Ouochepb»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azota B IpUpOIE».

OO6opynoBanue: Mojenb-anmmukanus «TunudHble OHOLIEHO3bI», TepOapuit
«PacTutenbHble COOOIIECTBaY, KOMIEKIIUA «bHUoLeH03Y, «BpeauTenu BaxKHEUIIUX
CEIIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥  KOJUJICKIIMM PACTCHUH W
KUBOTHBIX, MIPUHAJIEKAIINE K PA3HBIM SKOJIOTHYECKHUM TPYIIaM OJHOTO BHA,
Kpacnass kuura Poccuiickoii ®Dexnepanuu, H300pax)eHUs OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.

INIAHUPYEMBIE  PE3VJIbTATbBI OCBOEHUA [TPOIPAMMLI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornacuo ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOGHHUSI  OOYYaIOIIMMHUCS MPOrpaMM  CpelHEro oomero  o0pa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buosorus»
BBIJICJICHBI CJIEAYIONINE COCTABJISIONIME: OCO3HAHWE OO0YyYaIOIIUMHCS POCCUMCKON
rPa’kIaHCKOM UJCHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONpENENCHUI0, HaJIM4he MOTHBAllMM K  OOy4YeHHIO  OWOJIOTHH,
[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TPUCYIIUMHA CHCTEME
OMOJIOrMYECKOT0  00pa3oBaHMs, HAJIWYME HKOJOTMYECKOTrO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH I1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS MpeaMeTa «buomorus» OCTUTarTCs B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBLHOW JEATEIbHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HICTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMu
MOBEJCHHUSI W CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPECHHEW IMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyAa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIIEHUS K KYyJbTYPHOMY HACJICIUIO0 U
TpAAUIHASIM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoint denepanuu, npupoae u
OKpYXaroLIeH cpee.



JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buomorusy
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOIIMXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peau3allid OCHOBHBIX HANpaBJICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:kIaHCKOTro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IMPU CO3JAHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
OMOJIOTUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHUE YUYUTHIBATH B CBOHMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJEH C pa3HbIMU YOCXKICHUSIMU, KYyJIbTYPHBIMU LIEHHOCTIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOIIEHHS K MHEHUIO OIIMOHEHTOB MpHU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM AESTENBHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTh POCCHICKOM rPaXKJaHCKOU WUJIEHTUYHOCTH,
NaTpUOTU3Ma, YBOXKEHHUS K CBOEMY HapoOJy, YYBCTBA OTBETCTBEHHOCTH IEpel
Ponunou, ropmoctu 3a cBOM Kpau, CBO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOT O Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIICIUIO U MaMSITHUKAM MPUPOIBI,
NOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJICHUE W
pa3BuTHEe OWONOTMH, TOHWMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHWUU 3aKOHOB
IPUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIIEeCTBA;

ujaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCUICKOT0 HApOIa;



c(hOopMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, ITUYECKOTO IMOBEICHUS;

CITOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIIeHUs,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIAJ]a B IOCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJAUTENSIM, CO3/TaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEHM CEMEWHOM JKW3HHU B COOTBETCTBUHM C
TpaaulusiMu HapoioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAyYHOT'O U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHHE SMOLIMOHAIBHOTO BO3/IEMCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JTUYHOCTH;

5) ¢usuyeckoro Bocnutanus, (POPMHUPOBAHMS KYJLTYPbl 310POBbSl M
IMOUMOHAJIBHOIO 0JIArOMOJIYy YU

NOHMMAaHWE W pealu3alus 3J0pOBOro M 0Oe30macHoro obpa3a KU3HU
(3mopoBO€  TUTaHWE, COOJIIOJCHHWE TUTHCHUYECKUX TPaBUI M HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOILIECHUS K
COOCTBEHHOMY (DPM3MUECKOMY U NICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE 1IEHHOCTM TPaBWI HWHJIMBUIYAJbHOTO M  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIIUX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEACTBUI M HEMPUATHS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW AEATEILHOCTH TEXHOJOTMYECKOM W COLUATBHOU
HAIPaBJICHHOCTH, CIMIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATh U CaMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JI€ITEIbHOCTD;

WHTEPEC K pa3IMuHbIM cepaM MPOPECCHOHAIBHON AESITEIbHOCTH, YMECHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud U Pean30BBIBATH
cOOCTBEHHBIE KU3HEHHBIE TUTAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

JKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIEeCTBOBAHHSI;



MOBBIIICHUE YPOBHS OSKOJOTMYECKOW KYJIbTYphl: MNPHUOOPETCHHE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM WX BO3MOXHBIX [OCHEACTBUM IS
OKPY’KAIOIIEH CPEBI;

OCO3HAHUE TJI100AILHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM M MyTel ux
pernieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpeTaeMble TPH HW3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TMPU PEIICHHH TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOJIONOJIb30BAHNEM  (COOMIOJICHHE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HAIIPaBJICHHBIX Ha COXPAHEHUE pPABHOBECHUSI B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHCTEM, OHoCchephl);

AKTUBHOE HENPUSATHE JICMCTBUM, IPUHOCAIIMX BpEd  OKPYKAIOIIEH
NPUPOJHON Cpejie, YMEHUE MPOTrHO3MPOBATH HEOIArONpUATHBIE KOJIOTHYECKHUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIU4UE Pa3BUTOIO SKOJOTHUECKOIO MBIIUICHUS, 3KOJIOTHYECKOU KYIbTYPHI,
OTbITA e TeNTbHOCTU AKOJIOTUYECKOMN HAIPaBJI€HHOCTH, YMEHHUSI
PYKOBOACTBOBATbCA MMM B II03HABATEIBbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IPaKTHKE, TOTOBHOCTU K YYaCTHIO B IPAKTUYECKOUN NEATEIbHOCTH HKOJIOTHUECKON
HAIPaBJICHHOCTHY;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOre
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJIUKYIETYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YWTATENbCKON KYIBTYpPhl KakK CpEICTBA
B3aUMOJICHCTBUS MEXIY JIOJAbMU U MTO3HAHUS MUPA;

NOHMMaHUe crneuu@uKkd OHOJIOTrMM KakK HayKd, OCO3HaHUs €€ poju B
dbopMUpPOBAaHUY PANMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIETOCTHOTO
NIPEICTAaBIICHUS 00 OKPYKAIOIIEM MHpE KaK O €IWHCTBE MPUPOJBI, YETOBEKA U
oOlllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUU MpodieM
COXpaHEHUS IPUPOJHOIO PAaBHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTHA OWOJIOTHUU IS COBPEMEHHOW IUBIIU3AINN:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3/JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PECypcHbIE  NPOOJEMbl  pPa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0Ja U3 III00aTBHBIX IKOJIOTHUECKUX MPOOIeM U
o0ecrieueHusi Mepexoja K  yCTOMUMBOMY  Pa3BUTHUIO,  PAMOHAIBHOMY
UCIIOJIb30BAHUIO MNPUPOIHBIX pPEeCypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYCHHM OWOJOTHYECKUX 3HAHUM B LEIAX
NOBBIIIEHUSI OOLIEH KYJIbTYphl, €CTECTBEHHO-HayYHOH TI'paMOTHOCTH, Kak



COCTaBHOM 4YacTW (PYHKIIMOHAJIBHOM TPaMOTHOCTH OOydarolmxcs, (popMupyemoi
IpY U3Y4EHUU OMOJIOTHH;

[IOHUMaHUE CYLIHOCTH METOJOB IO3HAHUSA, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJb30BAaTh IOJNy4aeMble 3HAHUSA Ul aHalIu3a |
OOBSICHEHHUS SIBJICHUU OKPYKAIOLIEro MUPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JiefaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (aKTOB U
VUMEIOIIUXCS JAHHBIX C LIEIbIO II0JYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS AJIA
pelieHus NpoobJieM B pealbHbIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOH JAEATEIBHOCTH, I'OTOBHOCTH OCYLIECTBIATH
IIPOCKTHYIO U UCCIEA0BATEIILCKYIO NEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIC;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHMM 1O OWOJIIOTMH B
COOTBETCTBUHM C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyUYaAIOIIUXCS
MEXIUCIUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAy4yHOM KapTHHBI MHpa M CHEUU(PHUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTE€Ma, Hay4HbId (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpUs,
ucclieloBaHue,  HAONIOJeHHe,  HM3MEpPEHHe,  HKCIEPUMEHT U JPYrux),
yHUBEpCAJIbHbIC Yy4eOHble JeWcTBHUS (TI03HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), obecrneunBarone dbopmupoBanue (GyHKIIMOHATBHOU
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMU OOYyYaIoIIHUXCS, CIOCOOHOCTh
o0yyaromuxcs MCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTHHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpPCAJIbHbIE y4eOHbIE JICHCTBUS B
MTO3HABATENBHON U COLIMATIbHON MPAKTUKE.

MeranpeaMeTHble pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHus IOJKHBI OTPaXKaTh:

OBaanenne YHHUBeEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6azoBble JJOrHYeCKHE TeiiCTBUSI:

CaMOCTOSATENILHO  (OPMYJIMPOBAaTH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHWUWA MNPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHUS, KiIacCU(pUKAIMKU, 0000IIEHNs), PACKPBIBATH CMBICT



OMOJIOTMYECKUX MOHSATUM (BBIAEIATh UX XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATH
CBSI3U C JPYTUMU NOHATUAMH);

ONpEAENATh LEIU JEATEIbHOCTH, 33JaBas IapaMeTpbl W KPUTEPUH UX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABJIEHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJIOTrMYECKUE MOHATHUS ISl OObsICHEHUS! (DAKTOB U SIBJICHUUN
YKABOU IIPUPOJBI,

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHSATh CXEMHO-MO/IEIIbHBIE CpeacTBa A IPEICTaBIICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a
TaK)K€  MPOTUBOPEYMH  Pa3HOr0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH peElICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLIUXCA
MaTEpHAIbHBIX U HEMAaTEpUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEACTBUH NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIIEHUH >KM3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE AeiiCTBHUSA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEIOBATENbCKON U MTPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus: MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB pEUIEHUs TPAKTUYECKUX 3a]1a4, IPUMEH CHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIOJIb30BaTh pa3WYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHUS, €ro WHTEpPIpeTalH, MPeoOPa3OBaHUIO M TPUMEHEHHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUU YYEOHBIX U COIMATbHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBIN THI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METOJIAMU;

CTaBUTh M (OpMYIUpPOBATH COOCTBEHHBbIE 3aJayd B 0Opa30BaTEIbHOU
NEATENBHOCTH U KU3HECHHBIX CUTYaLUsX;

BBISBIAITE IIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajaady,
BBIIBUTaTh TUIIOTE3y €€ PpELIEHUs, HAaXOAUTh APTYMEHTHI IS J0KAa3aTelbCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHMs 3aJayd  PE3yJIbTaTHhI,
KPUTUYECKN OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;



OCYIIECTBIIATH IIEJICHATIPABICHHBIA TMOUCK TIEPEHOCa CPEACTB M CIIOCOOOB
NENCTBUS B MPOPECCUOHATIBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M NPAKTUYECKYIO 0O0JacTu
KHU3HEICATEITbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJEH, MpEIaraTb OPUTMHAIBHBIC MOJIXOJbI M PEIICHMUS,
CTaBUTh MPOOJIEMbI U 33Ja4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHHMKAX MH(MOpMAIUU (TEKCTE Yy4eOHOTro
nocobus, Hay4dHO-TIONMYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHeTe), aHAIU3UPOBATh
UHPOPMAIUIO Pa3TUYHBIX BUAOB U (POpPM MpeaCTaBICHUS, KPUTUYECKH OIEHUBAThH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSITH PA3TUUYHbIE METOJbI MPU TOUCKE U
otOope Omonmornyeckor MHGOPMAINN, HEOOXOAMMOM TSI BBHITTOJTHEHHS Y4eOHBIX
3azay;

OpUOOpPETaTh OMNBIT MCIOIb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJbTYpPY aKTUBHOTO MCIOIb30BAHUS PAIUYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMY  TpEACTaBICHUS
Ouosorndeckor nHGpopmaruu (CXeMbl, TpapuKH, THarpaMMbl, TaOJIUIIbI, PUCYHKHU
¥ Ipyroe);

UCTIONBh30BaTh HAY4YHBIA S3BIK B KA4eCTBE CpEACTBA MpH pabore ¢
Ouojornyeckod HHPOpMalMe: MNPUMEHATh XUMUYECKHe, (PU3HUECKHEe U
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBI, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCTOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpENCTBa
HarJIsAHOCTH,

BJIAQJIeTh  HABBIKAMU  pAacllO3HABaHWUS W 3alUTBl  WH(OpPMAIWH,
uHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUSIMM:

1) o6menmue:

OCYUIECTBISATH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKICHHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeasiaraeMon
3a/la4¥, YYUTHIBaTh MHTEPECHl M COTIACOBAHHOCTH MO3UIUN JPYTUX yYACTHUKOB
JManora Win JUCKYCCUN);

pacrno3HaBaTh HeBepOaJlbHbIE CpEICTBAa OOILIEHMs, MOHUMAaTh 3HAYCHHE
COLIMATbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(MIUKTHI U BECTU MIEPETOBOPHI;



BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHMUS] M B3aUMOJIEHCTBUSI, MOHUMATh
HaAMEPEHUs JIPYTuX JIOJEH, MPOSIBIATh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUHO H3JIaraTh CBOKO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHAs JIeSITeJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAaHIHON M WHJIUBHUIYaJIbHOU
paboThI MpU PEIICHUH OUOJIOrMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHHUS TPYIIIOBHIX (hOPM B3aUMOJICHCTBUS TP PEIICHUU YIeOHOM 3a1a4H;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0r0 YiI€Ha KOJIEKTHUBA;

NpUHUMATh  II€JIM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATh JACUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH JACHCTBUM,
pacnpeneisTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBATh KAue€CTBO CBOEr0 BKJAJa M KaXJOTO yYaCTHUKA KOMAaHJIbl B
001U pe3yNbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTh HOBBIE TMPOEKTHI, OIICHUBATh WJEW C TIO3UIUA HOBU3HHI,
OPUTMHAIIBHOCTH, MPAKTUYECKONU 3HAYUMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIOBEACHHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OgjaieHNe YHHMBEPCAJTbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJOTMYECKHWE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pElIeHHs B )KM3HEHHBIX U YUEOHBIX CUTYaIlUsIX;

BHIOWpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JICMCTBUSIX U MOCTYIKAaX MO OTHOUIEHUIO K YKUBOU MpUPOJIE,
CBOEMY 3JIOPOBBIO M 3/I0POBBIO OKPYKAIOIIHX |

CaMOCTOSITETILHO OCYILECTBISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIIATDH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHOMN
NEeSATEIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  pEIICHUs MOpo0ieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTECHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsM;

pacuupsTh paMKu y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMUHBIX MPEATOUYTECHHM;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;



CIoCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKOH HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBAHUM, HUCIOJIb30BaTh MPUEMBI pPedIeKCUM Il OLICHKHW CHUTyalluu, BhIOOpa
BEPHOI'0 PELICHUS,

yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PELICHUS MO HX
CHIKEHHUIO;

NPUHUMATh MOTHBbI M apryMEHTbl APYrMX MpPH AHAIN3E PE3YIbTATOB
NEeATENbHOCTH;

3) npuHsATHE CeOs U APYTUX:

NpUHUMATh ce0sl, TOHNUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl APYrMX MpPH AHAIN3E PE3YIbTATOB
NEeATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMHU APYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorusy
Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeo0pa3oBaHUIO0 3HAHUN, BUBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHHUIO 3HAHWM B Pa3IMYHBIX YUYEOHBIX CUTYalUsSX, a TaKKe B PEabHBIX
KU3HEHHBIX CHUTYaIMsIX, CBS3aHHBIX ¢ Ouonorumeid. B mporpamme mnpeameTHbie
pe3yNbTaThI MPECTaBICHBI M0 TOAAM 00yUYEHHUS.

[IpenmerHble pe3ysbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
K1acce JOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUW O MECTE W POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HAHUSl E€CTECTBEHHBIX HayK, B (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAY4YHOM KApTUHBI MUpa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIajJ€ POCCUHCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (PYHKIMOHATILHON
TPaMOTHOCTH Y€JIOBEKa IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJCpPKaHUE OWOIIOTHYECKUX TEPMHUHOB W TOHSITHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTa0onu3M (OOMEH BEIIECTB W TMpeBpallcHue
SHEPrUM), TOMEOoCcTa3 (caMoperyssiius), YpOBHEBasi OpraHu3als KUBBIX CHUCTEM,



CaMOBOCIIPOU3BEICHUE (PETPOYKIIHS), HACIEACTBEHHOCTh, N3MEHUUBOCTh, POCT U
pa3BUTHE;

YMEHHE U3Jlaratb OWOJOTMYECKUE TEeOpuH (KJIETOYHasi, XPOMOCOMHaf,
MyTallMOHHAsA, IEHTpajbHas JOrMa MOJIEKYJSIpHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 LeHTpax MHOroo0pasusi u
NPOUCXOXKAEHUS KyJIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpenensars rpaHUIlbl
UX MIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

YMEHHE BIJIAJIETh METOJAMHU HAYYHOT'O MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAyeMbIMU BEIMYMHAMU, OOBSICHEHHE IOJYUYEeHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUA U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUM IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIC NPU3HAKU BUPYCOB, KJIETOK IMPOKApUOT U
9YKapuoT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpOLIECCOB: OOMEHa BELIECTB M MPEBpAICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUITACTUYECKOr0 M JHEPreTUYecKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeNo03a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, HWHAUBUAYAIBHOIO pPa3BUTUS  OpraHu3Ma
(oHTOreHe3);

YMEHUE MPUMEHATh MOJIYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OHMOIOTHYECKUX
IPOLIECCOB U SIBICHUMN, NIl MPUHATHUS MPAKTUUYECKUX PELICHUH B MOBCEIHEBHOM
KHU3HU C LeJplo oOecrieueHuss O0e30IacHOCTU CBOErO 3J0pPOBbS U 3/0POBbS
OKpPYXAIOILIUX JOJEH, COOMIOIEHU HOPM I'PaMOTHOI'O TIOBEICHHS B OKPYXKaIOILIEn
OPUPOAHON Ccpelle, MOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOU ouosorun u OMOTEXHONOTUH Ui PAlMOHAIbHOIO
IPHUPOIOIIOIb30BAHUS;

YMEHHE peniaTh 3JIEMEHTApHblE TI'E€HETHYECKHME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CILEIUICHHOE HACIEJ0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHUJIHOTO CKPEIIMBAHUA JUIsl NPECKA3aHUs HACIENOBAaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATh JIA0OPATOPHBIE M NpPAaKTUYECKHE paldOoThl, COOMIOAATH
npaBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OLCHMBaTb U HHTEPIPETHPOBaTh HHGOPMALUIO
OMOJIOTMYECKOT0 COAEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA W3
pPa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOW MH(POpPMALMU, HAYYHO-TIOMYJISPHbIE
MaTepuaibl), STUYECKHE aCHEKThbl COBPEMEHHBIX HCCIIEOBaHUI B Ouooruwy,
MeIULIMHE, OMOTEXHOJIOTUH;



yMEHHUE CO037aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000111ass OMOIOrMYecKyI0 UHPOPMAIMIO M3 HECKOIbKUX HUCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh OHATHIHBIN amnmapaT OMOJIOTHH.

[IpenmeTrHble pe3yiabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U PO OMOJIOTUMU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOU KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKUX U
3apyO€KHbIX Yy4Y€HBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJep)KaHuE OUOIOTHYECKUX TEPMHUHOB U TOHSATHUHM:
BUJ, OMYJISLKSA, T€HOPOH/I, SBOJIOLHUS, ABMKYIIUE CUIIbI (PaKTOpPbI) IBOJIIOIMH,
PUCIIOCOOJIEHHOCTh OPTraHW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (PAKTOPHI,
DKOCHCTEMA, NPOAYUEHTH, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTAHUs,
AKOJIOTHUYECKas MUpaMuIa, OoreorneHos3, onocdepa;

yMEHUE u3JIaraTb OWOJIOTMYECKUE TEOopuH (PBOMIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs DOBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. bapa, depenoBaHus TJIaBHBIX HaIpaBICHUN M
nyteit sBomonmu A. H. CesepuioBa, yuenust o 6uochepe B. . Bepnanckoro),
OTPEAENSITh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
ONMCAHMUE YKUBBIX CHCTEM, IPOLIECCOB W SIBICHUI, OpraHu3alus U IMPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX
pEe3yJbTATOB, WCIIOJIb30BAHHBIX HAaYYHBIX IOHATHI, TEOPUH M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OHOJIOTMYECKUX
OOBEKTOB: BHUJOB, MONYJIALMA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIYIEHTOB,
OMOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH IPOILIECCOB: HACIEIACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOrO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JEWCTBHS SKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, I[EepeHoca
BEIIECTB M TMOTOKAa JHEPrHM B JKOCHUCTEMAX, AHTPONOTrCHHBIX HW3MEHEHHH B
HKOCUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
ITUKJIOB B Onocdepe;

YMEHUE MPUMEHATh MOJIYYEHHbIE 3HAHUS ISl OOBSCHEHUS OHOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl IPUHATHSA MPAKTUUYECKUX PEIIEHUH B MOBCEIHEBHOMN
KHU3HU C LeJplo oOecrieueHuss O0e30IacHOCTH CBOETO 3J0pPOBbS U 3/0POBbS
OKpY’KaIOIIUX JI0AEH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJIEHHUS B OKpY>KaroIen



NPUPOJHON cpenle, MOHMMaHHWE HEOOXOAMMOCTH WCIIONIb30BaHUS JTOCTHKCHHNA
COBpPEMEHHOW OMOJIOTUH JIJISl palliOHAILHOTO MPUPOIOIIOIE30BAHHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOIOTHYECKUEe 3a]a4, COCTABISATh CXEMBI
nepeHoca BeleCTB U PHEPTUU B SKOCUCTEeMaX (LIeTH MUTaHus);

YMEHHUE BBINOIHATH JIA0OPATOPHbIE U MPAKTUYECKHUE paldOoThl, COOMIOAATH
npaBWIa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMUBAaTh ¥ HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOTO COJAEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEeICTBa MAacCOBOW MHGOpPMAIIUHU, HAYTHO-TIOMYIISIPHBIC
MaTepHualibl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBpEMEHHOCTH, (POPMUPOBATH MO OTHOUICHHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
000011as1 OMOOTHYECKY0 HH(POPMAIHIO W3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO
UCTIOIh30BATh TIOHATHHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBanue pa3iesioB u (undposbie) JonoaHuTeIbHAS
Kontpoasubie | IlpakTuueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE uHdopmauus
padoTsbI padoThbI
pecypcsl
bubmuorexa [IOK
1 b 2 0.5
HOTIOTILT Kak HayKa https://m.edsoo.ru/7f41¢c292
5 JKuBble cUCTEMBI U HX 1 bubmuorexa [IOK
OpraHH3aus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHH COCTaB U 8 1 bubmuorexa [IOK
CTPOEHUE KIETKH https://m.edso00.ru/7f41c292
bubmuorexa [IOK
4 JKHSHEACATEIBHOCTS KICTKH 0 https://m.edso0.ru/7f41c292
PaszmMHOXeHUE U
5 WHJAUBUAYaIbLHOE Pa3BUTHE 5 1 bubmorexa OK
ABIAY P https://m.edsoo.ru/7f41¢c292
OpTraHu3MOB
6 HacnencreseHHocTs 1 8 15 Bbubnuorexa LIOK
U3MEHYMBOCTH OPTaHU3MOB ' https://m.edso0.ru/7f41¢c292
7 Cenexiusi OpraHu3MoOB. 3 bubnnorexa [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bubnmoreka [JOK IIpomesxxyTouHas
P 1 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢c292 | arrecTanus
OBIIEE KOJIMYECTBO YACOB I10 34 1 4
ITPOI'PAMME



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBanue pa3ieinoB u (uudgposbie) JononHuTEILHAA
Konrpoabusie | IlpakTnuyeckue
n/n TeM MPOrpaMmMbl Bceero o0pa3oBaTe/ibHbIE uH(popManu
padoThI padoTbI
pecypchbl
but6mmoreka [IOK
1 1
IBOITIOUHOHHAT OHOTOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE 9 05 bu6muoreka LIOK
’KU3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKpYKaromias 5 1 bu6mmoreka [IOK
cpena https://m.edsoo.ru/7f41cc74
4 CooOmectBa u 9 bubmuorexa [JOK
JKOJIOTUYECKHUE CUCTEMBI https://m.edsoo.ru/7f41cc74
[TpomexxyTounas
but6mmoreka [IOK
) PeszepBHoe Bpemst 2 1 aTTeCTaIs B
https://m.edsoo.ru/7f41cc74
¢dopme BIIP
OBUIEE KOJIMYECTBO YACOB I10 34 1 95

I[TPOTPAMME



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

HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacos JIeKTPOHHbIE
Ne Hara undgposbie JonoaHuTeIbHAS
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE uHdopmauus
padoThbI padoTsI
pecypchbl
BHONOMIS. B bubmuoreka [JOK
1 crcTeme Hayk 1 8.09.2023 | https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeToabl TO3HAHMS 15.09.2023
YKUBOU MPUPOBI.
[IpakTueckas
pabora Ne 1
5 «Hcnonp3oBanue 1 05 bu6mnoreka LIOK
Pa3IMYHBIX https://m.edso0.ru/863e6122
METOHOB IIpU
U3y4YEeHUU
OHOJIOTHYECKUX
00BEKTOBY
buonornueckue 22.09.2023
3 CHCTEMBI, 1 bubmnorexa [JOK
MIPOLECCHI U UX https://m.eds00.ru/863e6564
U3y4YeHUe
XuMHU4YeCKui 29.09.2023
COCTaB KJICTKH.
4 Boxa i 1 but6mmoreka [IOK
https://m.edsoo.ru/863e674e
MHHCPAJIBHBIC COJIN



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

beaxu. CoctaB u
CTpOeHHE OEITKOB

6.10.2023

Bbu6mmoreka [JOK
https://m.edsoo.ru/863e6b72

PepMeHTBI —
OmoIoruvecKue
KaTaJn3aTophl.
JlaGopaTopHas
pabora Ne 1
«M3yuenue
KaTaJIuTUYECKON
aKTUBHOCTHU
dbepMeHTOB (Ha
IpUMepe aMUIIa3hl
VI KaTanasbl)»

0.5

13.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/863e6b72

JlabopaTopnoe
obopymoBaHue

YriaeBonasl.
JInmmn el

Hyxnennossie
KUCIOThL. AT®

20.10.2023

27.10.2023

bu6moreka [JOK
https://m.edso0.ru/863e6870

bubmuoreka [JOK
https://m.edso0.ru/863e6d5c¢

Hcropust 1 MeTOIbI
U3YUYCHHSI KIIETKH.
Kiterounas teopus

10.11.2023

but6mmoreka [IOK
https://m.edso0.ru/863e6e88

10

Knetka xak
EJIOCTHAY KUBas
cucremMa

17.11.2023

11

Crpoenue
AYKapUOTUYECKOMN
KIIETKH.
JlaGopaTopHas
pabota Ne 2
«3yuenue

0.5

24.11.2023

but6mmoreka [IOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

[udposoit
MUKPOCKOIT U



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

CTPOEHHS KIETOK
pacTeHui,
KHUBOTHBIX, TPUOOB
u OakTepuii moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenapaTax
U MX ONTHUCAHUE

TOTOBBIE
MHUKpOIIpenapaTsl

12

OOMeH BeleCcTB
Wi MeTaboIn3M

1.12.2023

but6mmoreka [IOK
https://m.edso00.ru/863e766¢

13

dotocuures.
XEeMOCHHTES

8.12.2023

but6mmoreka [JOK
https://m.edso0.ru/863e7c98

14

DHepreTuyecKui
oOMeH

15.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/863e7aae

15

JKu3HeHHBIN KT
KJIeTKU. [lenenue
KJIETKA. MHUTO3.
Jlaboparopnast
paborta Ne 3
«HaoOmoneune
MHUTO32a B KJIETKaX
KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

22.12.2023

bu6mnoreka LIOK
https://m.edsoo.ru/863e7dc4

[Mudposoit
MHKPOCKOII U
TOTOBBIE
MUKpOIpenapaTsl

16

buocunTes Oenka.
Peaknus
MaTPUYHOTO
CHHTE3a

29.12.2023

but6mmoreka [IOK
https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

Tpaucnsus —

12.01.2024

Bbu6mmoreka [JOK

17 OouocuHTe3 OeNKa https://m.edso0.ru/863e796e
Hexnerounsie 19.01.2024
18 OPMBI KH3HI — bubmuorexa [JOK
https://m.eds00.ru/863e7540
BUPYCHI
dopmbl 26.01.2024 | PBu6anoreka IIOK
19 Pa3MHOXKCHHUS https://m.edso0.ru/863e81b6
OpraHu3MOB https://m.edso0.ru/863e831e
. 2.02.2024 but6mmoreka [JOK
20 Metios https://m.edsoo0.ru/863e7f4a
O6pa3zoBanue u 9.02.2024
Pa3BUTHE TOJIOBBIX
KJIETOK.
OmonoTBOpEHHUE. [Tudposoit
21 JlabopaTopHas 05 bubmuorexa [JOK MHKPOCKOII U
pabora Ne 4 https://m.edso00.ru/863e81b6 = roroBsie
«U3yuenue MUKpOTIpenapaThl
CTPOEHUS TOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
) II:I;]:;];E:YMBHOG 16.02.2024 Bu6miorexa LIOK
https://m.edso0.ru/863e8436
OpraHu3MOB
I'eneTnka — Hayka 1.03.2024
23 0 bubmuorexa [JOK
HACJIEACTBEHHOCTH https://m.edso0.ru/863e86f2
1 U3MCHYHMBOCTH
24 3aKOHOMEPHOCTH 15.03.2024 | bubmmorexa [JOK

HacCJICJOBaHUs

https://m.edso0.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

MIPU3HAKOB.
Monorubpumnoe
CKpEILMBAaHHE

25

Jurubpunnoe
CKpelllMBaHHE.
3aKoH
HE3aBUCHUMOT'0
HacJaCa0BaHUA
IPU3HAKOB

22.03.2024

bu6mmoreka [JOK
https://m.edso0.ru/863e89a4

26

CuermieHHOE
HacJIeJOBaHKe
IIPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«3yuenue
pe3yabTaToB
MOHOTHOPUAHOTO U
TUTHOPHUIHOTO
CKpEIIMBAaHUS Y
Jpo30¢ bl HA
TOTOBBIX
MUKpOIIpenapaTax»

0.5

5.04.2024

but6mmoreka [IOK
https://m.edso0.ru/863e8c60

[Mudposoit
MUKPOCKOII U
TOTOBBIC
MUKpOIpenapaThl

27

I'eneTuka momna.
Hacnenosanue
MPU3HAKOB,
CIIEIIJICHHBIX C
IIOJIOM

12.04.2024

but6mmoreka [IOK
https://m.eds00.ru/863e8c60

28

N3MeHYHnBOCTS.
Heunacnencrsennas

0.5

19.04.2024

Bbu6moreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

WU3MEHUYUBOCTbD.
Jlaboparopnast
pabota Ne 6.
«3yuenue
MOU(PUKAITTOHHON
U3MEHUYUBOCTH,
MIOCTPOCHUE
BapHaIlMOHHOTO
psanau
BapUALIMOHHON
KpHUBOI»

29

HacnenctBenHnas
U3MEHYHBOCTb.
JlaGopaTopHas
pabota Ne 7.
«AHanmM3 MyTanuu
y Ipo30(dHIIEI HA
TOTOBBIX
MHUKpOIpenapaTax»

0.5

26.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

[Mudposoit
MUKPOCKOTI U
TOTOBBIC
MUKpOTIpEnapaThl

30

I'eHeTnka desoBeka

3.05.2024

but6mmoreka [IOK
https://m.edso0.ru/863e8d78

31

Cenexims KaKk
HayKa U MPOIecc

4.05.2024

but6mmoreka [IOK
https://m.eds00.ru/863e9214

32

MeTtonasl u
JIOCTHIKECHUS
CEJICKIUH
pacTeHui u
JKUBOTHBIX

17.05.2024

but6mmoreka [IOK
https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

33 TA B popme BITP 1 20.05.2024
buorexnonorus 24.05.2024
34 KaK OTpacib 1 bubmoreka [[OK
p https://m.edso0.ru/863e9336
MIPOU3BOJICTBA
OBIIEE KOJIMYECTBO
YJACOB I1IO 34

[NPOI'PAMME



https://m.edsoo.ru/863e9336

11 KJIACC

N Kosaun4vecTBo yacoB DJIeKTPOHHBIE
- Hara uu@poBbIe JdomostHuTEIBHA
n/ Tema ypoka Bcer Koutpoabusl | IlpakTHuec
H3yYeHHUs o0pa3oBaTejibHbIE s1 uHopmManusi
n 0 e padoThbl KHe padoTsbl
pecypchbl
DBOIOIHS U bu6mmoreka [IOK
1 METOJIBI €€ 1 06.09.2024 https://m.edsoo.ru/863ea20
U3y4CHUS €
Uctopus pa3Butus bubnnoreka [JOK
2 MIpeJICTaBICHUH 00 1 13.09.2024 https://m.eds00.ru/863e957
DBOJIIOIMN 0
bu6nuorexa LIOK
3 MHUKpPO3BOTIOIHSA 1 20.09.2024 https://m.edso0.ru/863e9c1
€
[Tonynsiuus kak
JJIeMEHTapHast Fepbaprsie
€MHUIIA BUJIA U
MaTepuaibl UiIx
SBOJIIOLIHH.
TlaGonaTopHas bubnuotexa [IOK dororpadun
4 patop 1 0.5 27.09.2024 https://m.edso00.ru/863e99¢c | pacTeHui
pabota Ne 1
6 (’KUBOTHBIX)
«CpaBHEeHHE BUTIOB
o Pa3HBIX BUIOB
I
OJIHOTO pojia
MOP(OJIOTHUECKOMY
KPUTEPUIO»
BIDKYIIIME CHITBI
gneMZ}Iﬁa HEIC bubmmorexa LIOK
5 P 1 04.10.2024 | https://m.edsoo.ru/863e9da
(bakxTopsl) 4
SBOJTIOIIUHU h
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EcTecTBEHHBIN

bu6nmoreka [IOK

6 11.10.2024 https://m.edsoo.ru/863e9ed
oTO0p U ero GopMsI 0
Pe3ynbTaTel
HBOJIIOIUH:
MPUCTIOCOOJICHHOCT
b OPTaHU3MOB U
BHUI000pa30BaHHE. ®dororpaduu
JlaGoparopnas bubnnoreka [JOK YKUBOTHBIX
! pabora Ne 2 05 18.10.2024 https://m.edsoo.ru/863e9fde | pasnuuHBIX MeCT
«Onucanne oOuTaHus
MIPUCTIOCOOJIEHHOCT
U Opranusma u eé
OTHOCHUTEIILHOTO
XapakTepa
Hampagnenus u bubmuotexa [IOK
8 yTH 25.10.2024 https://m.edsoo.ru/863e9c1
MaKpOdBOJIIOLUU €
9 Heob6patumocTsb 01.11.2024
IBOJTIOIUH
Hcropus xxnu3HM Ha
10 3emiie 1 METOABI €€ 15.11.2024
HU3YUCHUS
['unoTessl bubmuorexa [IOK
11 MIPOUCXOXKICHUS 22.11.2024 https://m.edsoo.ru/863ea5a
JKU3HH Ha 3emie 6
PazpuTune xu3Hu Ha bubmuorexa [IOK
12 3emJie 1o 3paM u 29.11.2024 https://m.edso0.ru/863ea6b

nepuoaamM

e
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OCHOBHBIE 3TaIlbI
IBOJTIOIIAN

pacTUTEIBHOTO U
YKUBOTHOTO MUpa.

[IpakTueckas bu6mmoreka LIOK
13 pabota Ne 1 0.5 06.12.2024 https://m.edsoo.ru/863ea8b Konnekunn
«3yuenue [o
HCKOITaeMbIX
OCTaTKOB PacTECHUIA
Y )KUBOTHBIX B
KOJIICKITHSIX )
CoBpeMeHHast
cHCTeMa bubnnoreka [IOK
14 13.12.2024 https://m.edso0.ru/863ea48
OpPraHU4eCcKOro o
MHpa B
DBOJIOLIHS BuG 10K
HOIHMOTEKA
15 AeoBeKa 20.12.2024 https://m.edso0.ru/863eac2c
(a"TpOMOreHe3)
JIBMOKyIIME CUITBI bubmuorexa [IOK
16 (paxTopsr) 27.12.2024 https://m.edsoo.ru/863ead4
AHTPOIIOreHe3a 4
17 OcHOBHBIE cTaIUU 10.01.2025
IBOJIIOIMH YEJIOBEKA
YenoBedyeckre packl
Y IPUPOJHBIE bubmmorexa LIOK
18 aanTanum 17.01.2025 https://m.edso00.ru/863eaea?2
YesoBeKa
19 | Desepoibiii ypok. 24.01.2025

O06001esne 1Mo
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TEME
«Bo3HnkHOBEHHE U
pa3BUTHE )KU3HU Ha
3eme»

20

DKOJI0rus Kak
HayKa

31.01.2025

21

Cpensl obuTanus u
HKOJIOTHYECKUE
(bakTopsl

07.02.2025

bubmuorexa [IOK
https://m.edsoo.ru/863eafec

22

AbuoTtuueckue
(akTopsbI.
JlaGoparopnast
pabora Ne 3.
«Mopdooruuecku
€ 0COOEHHOCTH
pacteHui us3
Pa3HBIX MECT
oOUTaHUS.
JlaGopaTopHas
pabota Ne 4.
«Bnusanue cBeta Ha
POCT U pa3BUTHE
YEepEeHKOB KOJIeyca

0.5 14.02.2025

bubmuorexa [IOK
https://m.edso0.ru/863eb10
e

I'epb6apusbrit
MaTepHal

23

buornueckue
(bakTopsl

21.02.2025

bu6nmoreka [IOK
https://m.edso0.ru/863eb34
8

24

DKOJIOTUYECKIE
XapaKTePUCTHKU
TIOTTYJISIITUH.

0.5 28.02.2025



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

[IpakTuyeckas
pabota Ne 2
«Iloncuér
IUIOTHOCTH
TOMYJISIIIAIA Pa3HbIX
BHUJIOB PACTEHUI»

25

Coo0mecTBa
OpPraHU3MOB —
OHOIIEHO3

07.03.2025

bu6mmoreka [IOK
https://m.edso0.ru/863eb46
a

26

OKOJIOTHYECKHE
CUCTEMEI
(3K0CHCTEMBI)

14.03.2025

27

OcHOBHBIE
IMOKAa3aTen
9KOCHUCTEMBI.
ODKOIOTrHYECKHUE
MUPAMH/IBIL.
CBoiicTBa
9KOCHUCTEM.
Cykueccus

21.03.2025

bubmuorexa [IOK
https://m.edso0.ru/863eb46
a

28

IIpuponusie
9KOCHUCTEMBI

04.04.2025

bu6nuoreka [IOK
https://m.edsoo.ru/863eb5fa

29

AHTpONIOTreHHbIE
KOCUCTEMBI

11.04.2025

30

buocdepa —
rjio0ajibHas
SKOCHUCTEMA 3eMITH

18.04.2025

31

ITA B popmarte
3aIIUTHI

25.04.2025

bubmuorexa [IOK
https://m.edsoo.ru/863ebbh5
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https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

WH/IMBUIYaJILHOT'O
MIPOEKTa

[9>]

32

3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
ouocdepsl.

16.05.2025

bubmuorexa [IOK

https://m.edsoo.ru/863ebd1

6

33

YenoBeuecTBO B
ounochepe 3emin

23.05.2025

34

CocymiecTBoBaHuE
MIPUPOJIBI U
YeJI0BEUEeCTBA

26.05.2025

bubmuorexa [IOK

https://m.edsoo.ru/863ebal

€

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

34

2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 kmacc/ [laceunnk B.B., Kamenckuii A.A., Py6roB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., Axunonepnoe obmectBo «3narenscTBo
«[Ipocemienuey, 2023

* buonorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., Axumnoneproe obmectBo «l3narenscTBo

«[Ipocsemenuey, 2023

METOJNYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

http://school-collection.edu.ru/catalog/ Eaunas  komrekmms — Ludpossix

Oo6pa3oBarenbHbIX PecypcoB

https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-

biologii/
DnexkTpoHHbIE 00pa30BaATENbHBIE PECYPCHI IO OUOIOrUU

http://svetlanalujaina.semenovschool3-nn.edusite.ru/pl0aal.html DOP nmnsa

yuuresnaen OMonorun

https://Ibz.ru/metodist/iumk/biology/er.php  DaekTpoHHBIE  pecypchl IO

OHOJIOTUH

https://www.uchportal.ru/dir/10 ~ Caiiter yuuteneéi Ouonormm - Karanor

o0Opa3oBaTelbHBIX CANTOB


http://school-collection.edu.ru/catalog/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
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http://svetlanalujaina.semenovschool3-nn.edusite.ru/p10aa1.html
https://lbz.ru/metodist/iumk/biology/er.php
https://www.uchportal.ru/dir/10

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPChBI CETU
HUHTEPHET

http://sbio.info/list.php?c=0obbkletka Knerka — xxuBas cucrema

http://beaplanet.ru/index.php?ltemid=2 OpraHsl IBETKOBBIX pacTEHUIA

http://sch119comp5.narod.ru/0013.htm  Opranel ¥ CHCTEMBI  OPTraHOB

KHNBOTHBIX

http://www.kishar.ru/around/dyhanie.php Kto xak gpimut. [pixanue

http://900igr.net/kartinki/biologija/ZHiznedejatelnostorganizmov/ZHiznedejate

Inost-organizmov.html )Ku3nenesTensHOCTS OpraHM3MOB

http://ucheba-

legko.ru/lections/viewlection/ekologiya/vzaimodeystvie organizma i sredyi/s

reda_obitaniya i_ekologicheskie faktoryi Cpena oOutaHus W 9KOJIOTHYECKHE

dakTopsl

http://zoologia.poznajvse.com/prirodnye-soobschestva-i-sreda-obitaniya

[Ipupoansie cooliiecTBa

http://shkolo.ru/biologiya/ BombIol crpaBOYHHMK [JIS Y4aluxcs B CpeaHei

IIKOJIC

http://shkolo.ru/biologiya/ Onnaita Tectsl 10 OHONIOrUA

http://sbio.info/index.php Buosornueckas sHUMKIONEIUS

http://dic.academic.ru/contents.nsf/enc_biology/ CrioBaps Mukpoduonoruu

http://dic.academic.ru/contents.nsf/dic_microbiology/ Bcé npo Ouonoruto

http://biologiya-online.ru/ AndaBuTHbIi c10Baph OMOIOTMUECKUX TEPMUHOB
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http://biologiya-online.ru/

http://www.modernbiology.ru/slow/06.htm ITpe3enranuu mo 6HOIOrHH

http://prezentacii.com/biologiya/ KpoccBop bt 1o ouosoruu

http://biouroki.ru/crossword/ Tectsl: 60TaHMKa, )KUBOTHBIE, AHATOMUS, 00II[ast

6I/IOHOFI/I$I, Ppa3sBUBArOMIUEC, SKOJIOI M

http://biouroki.ru/test/ KpoccBopisl, TecThl, peOychl, MaTEpHAITbI, KHUKKH

http://biouroki.ru/rebus/ DunukIoneus 1 MKOJILHUKOB

http://www.polnaja-jenciklopedija.ru/biologiya Buaeoypoku mo 6uonoruu
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http://biouroki.ru/test/
http://biouroki.ru/rebus/
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