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HOACHUTEJIBHAA 3AIINCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
ompeNeNieHus] TOAX0/I0B K (OPMUPOBAHUIO COJEpkKaHUs y4eOHOro mpeamera
«buonoruss» cocraBwiM: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIeJIeH, CoJlepKaHus, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENX U
MPUHIIMAIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Oouosiornu, €€ 3HAYCHUU B TO3HAHUM SKUBOW TIPUPOJIBI M OOECICUCHUU
CYILIECTBOBAHUSI YeJioBeYecKoro oomectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTpeiesIeHbl OCHOBHBIE ()YHKIIMU TTPOTrpaMMBbl 110 OMOJIOTHHU U €€ CTPYKTYypA.

[Iporpamma no 6uonoruu 1aét nNpeacTaBiIeHUe O Lelsx, 00 001Iel cTpareruu
0o0y4eHUs, BOCTUTAHUS U PA3BUTHS 00YJAIOIMMUXCS CPEJACTBAMHU YUeOHOTO MpeIMeTa
«buonorusy, onpeaenser o0s13aTeIbHOE MPEIMETHOE COJIepKaHUE, €r0 CTPYKTYPY,
pacripesieyieHue o paszjieiaM M TeMaM, PEKOMEHJYEMYIO IOCJeA0BaTEILHOCTD
U3y4YeHus y4eOHOro Marepualia ¢ y9€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€l, JIOTMKM 00pa3oBaTEIbHOrO MpOollecca, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaromuxcs.

B mporpamme 1o 6M0JI0THH TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
JEeSTENbHOCTH/YUeOHBIX JEUCTBUN O00Yy4alolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTNYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uosnoruu (10—11 ximaccel, 6a30BbIN YpOBEHB) peaqn30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMH, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, EHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTHYECKOTO MBIIIJICHUS, MPEJCTaBICHUI O 3JJ0POBOM
o0Opa3e XU3HM U OEpeKHBIM OTHOIIEHHEM K OKpY)KAIOIIeH NPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTOTHUYECKUX TEOPHH, a TaKKe 3HAHHUH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OUOJIOTHH YAEICHO BHUMAaHUE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TIOBCETHEBHOM KU3HU JJIA PEIICHUS] MPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAaHUS, 000CHOBAHUS SKOJIOTUUECKH 11€7IE€CO00Pa3HOTO
MIOBEJICHUS B OKPY>KAIOIIEH MPUPOJHOU CpEele, aHaIu3a BIIUSHUS XO3MCTBEHHOU
NEATEIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX HKOCHUCTEM.
Ycunenne BHUMaHWS K TPUKIATHON HAMPABICHHOCTH YYeOHOTO mTpeaMera
«buonorus» NpoJUKTOBaHO HEOOXOIUMOCTHIO O0ECTICUEHUS YCITIOBUM JJIsI pEIICHUS
OJTHOM M3 aKTyaJIbHBIX 3374 IKOJIHLHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npesanojgaraetT GopMUpPOBaHUE Y O0YUYAIOMMXCS CIIOCOOHOCTH adalTUPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAYYHOW KapTHMHE MHpa, pacIIupseT U 0000IaeT 3HAHUS O JKUBOH MpHUpoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allMU W HBOJIOIHUH, CO3MAET
yCIOBHSI  NJIsi: TO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOABI,  (OPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HHU, SKOJIOTMYECKOTO MBIIIJICHHSI, IEHHOCTHOTO OTHOIICHUS K YKHBOW MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHnEe OMOJIOTHS UMEET TaKKe JUIsl PEIICHHs] BOCITUTATEIbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero o00pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obecrneynBaeT ycioBHs sl GOpMUPOBAHUS
MHTEIJUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX H HH(QOPMAIIMOHHBIX HABBHIKOB,
ACTETUYECKOW KYIBTYpPBHI, CIIOCOOCTBYET HHTETpAIlMH OUOJOTUYECKUX 3HAHWH C
NPECTABICHUSIMU U3 IPYTUX yUYEOHBIX TPEIMETOB, B YACTHOCTH, (U3UKH, XUMUU H
reorpadun. Ha3BaHHBIC TOJIOKEHUS O TMpEIHA3HAYCHUH YYeOHOTO IpeaMera
«buonorus» coCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €r0 COACPXKAHHs, IMPEICTABICHHOTO B MPOTpamMMme IO
ouosoruu.

Otb60p comepkanusi ydyebHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOrO MOJXOJa, B COOTBETCTBUHU C
KOTOPBIM OOyuaromuecs AODKHBI OCBOMTH 3HAHUS M yMEHHUS, 3HAUYUMBbIE IUIs
(GopmMupoBaHus 0OILIEH KyJIbTYypbl, OINpPEACIAIONINE aJeKBaTHOE IIOBEJCHHE
4eJloBeKa B OKpY’Kaollleld NPUPOJHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U IpPaKTUUYecKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HaHUM
3aHHMMAIOT 3JIEMEHTHI COJIEP)KaHNUsA, KOTOPhIE CIIyKaT OCHOBOW Jis1 OPMHUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAYYHOM KapTUHE MHpa U
[ICHHOCTHBIX ~ OPUEHTALMAX  JIMYHOCTH,  CIIOCOOCTBYIOLUIMX  T'yMaHHU3alHUH
OMOJIOTMYECKOTO 00pa30BaHMS.

CrpykTypupoBaHHE cojAepXaHHMs Y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOTMHM OCYILIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX XKHUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKTYype ydeOHoro mpeamera «buomorus»
BBIJIEJICHBI CIIEAYIOLIUE COJepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHMs», «KieTka kak Ouosiormueckas cuctema», «OpraHusm Kak
Oouonoruueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIOLUS )KUBOU MPUPOJBIY, « IKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH.

Lenp u3yuenusi yueOHoro mpenmetra «buonorus» Ha 0a30BOM ypOBHE —
OBNIaZICHHE  OOy4aloIMMHCA  3HAHUSAMU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHM3allud J>KUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHE YMEHH
UCIIONb30BaTh ATU 3HAHMS JJS TPAMOTHBIX JCHCTBHI B OTHOIIEHUH OOBEKTOB
’KUBOW IPHUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yaeoHoro mpeamera «buonorus» Ha 6azoBoM
YpOBHE 00ECTIEUnBAETCS PEIICHUEM CIEAYIONINX 3a1a4:



OCBOCHHE OOYYAIOIMUMHUCS CHCTEMBbl 3HAHUH O OHOJIOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUJIaX, CIyKalUX OCHOBOH
st GOpMHUPOBAHUS TIPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX JKUBBIX
CHUCTEM pPa3HOTO YPOBHS OpPTaHM3aIlNH, BBIIAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopMHupOBaHUE y OOYYAIONMIUXCS IO3HABATEIBHBIX, WHTEIUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHAM3a JAHHBIX O IMYTSIX pPa3BUTHUSA B
OMOJIOTUY HAyYHBIX B3IJISJIOB, WIEH W TOIXOJ0B K HM3YUYCHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alluy;

CTaHOBJICHHEC Y OOy4YarOIMXCAd OOIIeH KyJIbTypbl, (YHKIIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHC YMEHHUI OOBSICHATH W OIICHUBATH SBJICHUS OKPY)KAIOIIETO
MUpPa KUBOU MPUPOJIbI HA OCHOBAHUU 3HAHUH U OIIBITA, MTOJYYCHHBIX IPU U3YICHHUH
OouoJjoruu;

dopMupoBaHUE Yy OOydYarOMUXCS YMEHHHW WLIIOCTPUPOBATh 3HAYCHHUC
OMOJOTMYCCKUX 3HAHWKW B TPAKTUYCCKOW JCATCIBHOCTH YEJIOBEKa, Pa3BHTHH
COBPEMECHHBIX MEJIUITMHCKUX TCXHOJIOTHUH U arpOOMOTEXHOIOTHI;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YECIOBEKOM J>KHBOU
IPHUPOJIBI, HEOOXOIUMOCTH OCPEIKHOTO OTHOIICHUS K HEH, COOTIOACHUS STHICCKUX
HOPM IIPH TIPOBEJICHUN OMOJOTUYECKUX UCCIICI0OBAHHIA;,

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUW [JISl TOBBIIICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEeHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCETHEBHOM KU3HU /IS
OLICHKH TOCJIEJICTBUI CBOEH IESITEILHOCTH MO OTHOIICHUIO K OKpY Karolen cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHUE U COONIOICHHE Mep NPOPUIAKTUKH
3a00JICBaHHM.

B cucreme cpennero o6miero obpaszoBanusi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SBJISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM obactu «EcTecTBeHHO-HAYyYHBIE PEMETHI.

Jlns u3yueHus 6MoJIoTuKM Ha 6a30BOM YPOBHE CPEIHETO 001Iero oopa3oBaHus
otBoautTcs B 10 kiacce — 34 yaca (1 yac B HeemI0).



COILEPKAHUE OBYYUEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHMU COBPEMEHHON HAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
U3MepeHue, Kiaccuukauus, MOJEIUPOBaHUEe, CTaTUCTUYecKas o0OpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. {apsun, I'. Mennens, H. K. Konbuos, . Yorcon nu ®@. Kpuk.

Tabnuiibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3IUYHBIX METOJOB MPH
U3YYeHUH OUOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otauuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKUI ), OMOChEepHBI.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIHNH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOJAJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomgnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0eaKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHumbie 1 3aMEHUMbIE aMHUHOKHCIOThl. AMUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (IE€pBUYHASA, BTOpUYHAs, TpPETUYHAsT U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.

depMeHTHI — OnosIoTHYecKne Karanu3aTopsl. CTpoeHne pepMeHTa: aKTUBHBIN
neHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Burtamunbel.  OTianuams
(GbepMEHTOB OT HEOPTAHUYECKUX KATaIH3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIHOK03a, pru003a U 1e30KCUpr003a), Tucaxapuiabl
(caxapo3a, JakTo3a) M MoJHcaxapuibl (Kpaxmana, TJUKOreH, IEeUII0JI03a).
buonornueckre pyHKIMH YIII€BOAOB.



Jlununael:  Tpurnunepuasl, Qocdomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble  cBoWcTBa. buonormyeckue ¢GyHkumn JunuaoB. CpaBHEHUE
YII€BOAOB, OEJIKOB U JIMIHUJIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasr — MoHOMEpEI
HyKIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JAHK. Ctpoenue n gpynknuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[utonorusa — Hayka o kieTtke. Kiietounast Teopust — mpuMep B3aMMOIEUCTBUA
uael 1 GakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUYEHUS KIETKH.

Krnerka kak nenoctHas xxuBas cucrema. OO1IMe npru3HaKky KIETOK: 3aMKHYTast
HapyxHasi MmemOpana, Monekynsl JIHK kak reHernueckuil ammapat, cucTteMa
CUHTe3a Oerka.

Tunsl KJIETOK: »yKapuoTHYecKas M HpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUusl IpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKONW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IrpUOHON KIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [1nazmaruyeckas memOpana, €€ cBoiicTBa u pynkuuu. llurormnasma u eé
opranousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJPWH, IUIACTHBI.
[Ipoucxoxnenne MUTOXOHApU W TuiacTua. Buner mmactun. HememOpanHuble
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTpP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYyHKIIMHY OPraHOUAOB KJIETKHU. BKiroueHusl.

SAnpo — perynsaropHbiii neHTp kieTku. CTpoeHue snpa: suepHas o0o0JodvKa,
KapuoIuia3mMa, XpOMaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Jnarpammel: «PacnpeneieHue XuMUYECKUX SJIEMEHTOB B HEXKUBOU IIPUPOJIEN,
«PacmpenienieHre XUMHUYECKHUX 3JIEMEHTOB B JKUBOU MIPUPOIEH.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJIeKyIIbl BOJbI», «bruocnunTes 6enka», «CTpoeHHe MOJIEKYIIbI OenKay,
«Ctpoenue dpepmenta», «Hykmennossle kucioTel. JJTHK», «CTpoeHre MOJICKYIIBI
AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», «CTpOCHUE KUBOTHOM KIIETKW,
«CTpoeHHE pACTUTENBHON KIETKN», «CTpOeHUE MPOKAPUOTHUYECKON KIIETKUY,
«CTtpoeHnue siapa KICTKU», «YTIEBOAbDY, «JIMmuIb».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYIOBaHWE IS MPOBEICHHUS
HAONIOICHUM, WM3MEPEHUH, DKCIEPHUMEHTOB, MHKpPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KJIETOK.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

JlaGoparoprass pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTHBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMIJIa3bl WIIM KaTalasbl)y.



Jlaboparopnass pabora No 2. «M3ydyeHue CTpOEHHUS KIETOK paCTCHHUIA,
KUBOTHBIX M OaKTepuil MOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHCaHUE.

Tema 4. ’/KusHe1esITeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0oIn3M. AcCUMUIISALNS (TUIACTUUYECKUNA OOMEH) U
JTUCCUMWISIIUSL (HEPreTUYECKUt OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUSI BEIIECTB W HHEPIMU B TMOHUMAaHUU
MeTabonau3ma.

Tunbsl oOMeHa BelecTB: aBTOTpo(dHBIN U rerepoTpodHbIit. Ponb pepmeHToB B
oOMeHe BeIeCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

dotocunte3. CeroBass u TemHoBas (da3bl  (orocuHTeza. Peaknun
dboTocunTe3a. IhPeKkTUBHOCTL POTOCUHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISl KU3HU
Ha 3emsie. Biusinue ycioBuit cpenibl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHUS €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMmocHuHTe3. XEeMOCHUHTE3UPYoIue OakTepuu. 3HaUCHUE XEMOCHHTE3a IS
KW3HU Ha 3emiIe.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHne BemecTB, BBIACICHUE U
AKKyMYJIMPOBAaHHE SHEPTUHU B KJIETKE. DTaIbl SHEPTeTHUECKOTO oOMeHa. [ ukonus.
Bbpoxenne u ero Buabl. KuciaopogHoe OKHCIEHUE, WIM KJIECTOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanre. IPHEeKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakniuu wmatpuuHoro cuHre3a. ['enernueckas wuHdpopmarus u JIHK.
Peanuzanus reHetudeckoil mHbopmanuu B KieTke. ['eHEeTMUEeCKHMH KO U €ro
cBoricTtBa. Tpanckpumniuss — MaTpuunblii cuate3 PHK. Tpancnsius — 6unocunTes
Oenka. Ortanbl TpaHchsuuu. KoaupoBanue amuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hexnerounsie ¢hopmbl xku3HU — BUpYChl. McTopus otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOEHHUS M KU3HEHHOTO I[IHMKJIa BHUPYCOB.
bakrepuodarn. bonesnn pacteHuil, J>XUBOTHBIX W YEJOBEKa, BBI3bIBACMBIC
Bupycamu. Bupyc mmmyHoneduiura vemnoeka (BUY) — Bo3oymautens CITN/]a.
OOpatHas  TpaHCKpUIIMsA, peBepTaza W uHTerpasza.  [Ipodumaktuka
pactpoCTpaHEeHHs BUPYCHBIX 3a00JI€BaHUN.

JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /. . Usanosckuii, K. A. Tumupszes.

Tabmumer 1 cxembl: «Tunbel muTanusy, «Metabonuzm», «MHUTOXOHAPHSY,
«HepreTudeckuit ooMen», «Xnoporacty, «Dotocuntesyn, «Ctpoenne JIHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnyeckuit Koy,
«Bupyco», «bakrepuodarn», «Crtpoenune u xu3HeHHbIH Uk Bupyca CII/a,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: Moaenu-ammiukanuu «Y apoenne JIHK m Tpanckpummsy,
«buocunTes 6enkay, «CTpoeHue KIeTku», moaenab ctpykrypsl JIHK.

Tema 5. Pa3MHOXkeHUe M HHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.

Knerounsli 1muki, Wik >KU3HEHHBIM LMK KiIeTku. MHTepdaza m MuTO3.
[Iponecchl, mpotekaronue B uHTepdasze. Pennukanuss — peakuus MaTPpUYHOTO



cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmouaHeld W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[uTosornyeckue OCHOBBI PA3MHOXKEHUS W HUHAMBUAYAIBHOTO  PAa3BUTHUA
OpPraHu3MOB.

Henenne kietku — muto3. Cragum mutosa. IIpouecchl, NpoUCXOasIInue Ha
Pa3HBIX CTAAUSX MATO3a. bUOJIOTUYECKUI CMBICII MUTO34.

[Iporpammupyemasi TuOENb KJIETKA — aroITo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U moyioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: [JICJICHUE HAJABOE, IIOYKOBAHHWE OJIHO- KM MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJI CEIEKIIUU.

[TonoBoe pasMHOXKEHUE, €TO OTINYHUS OT OECIIOJIOTO.

Meito3. Cragun meito3a. Ilpoiecchl, mpoucxoasmiue Ha CTagusixX MeHo3a.
IToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonorndeckuii cmbici u
3HA4YCHUE MEN03a.

I'amerorenes — mporecc 00pa3oBaHUs TIOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBeIe kKene3bl: CEMEHHMKH W AMYHUKUA. OOpa3oBaHME W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CIepMaTo30u[, SHIEKIeTKa) — CIepPMaToreHe3 M OBOTCHES.
OcoOeHHOCTH CTPOEHHUS SHUIEKIECTOK U crepMaTo30uaoB. OIUIog0TBOPEHHE.
[TapTrenorenes.

WuauBuayanbHoe pas3BuTHe  (OHTOTreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpyiisinus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAMOPHOHANIBHOTO PAa3BUTHSA: MpsiMOe, HempsaMmoe (JinuyuHouHOoe). Brusnue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPbHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pazButne pacteHuii. OHTOT€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAINH Pa3BUTHUS.

JdeMoHcTpanum:

Tabmumelr u  cxeMbl: «®DOpMBI Pa3MHOXKEHHS OPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kieTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwutosy,
«Mernos», «IIpssmoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIECKONMUTAOIIUX U
4yesnoBeKka», «OCHOBHBIE CTaJJU OHTOT€HE3a».

O6opynoBanue: MHKPOCKOT, MHKPOIPENapaThl «CriepMaTo30u bl
MJICKOIIUTAIOLIETO», «SNIEKIeTKa MIeKonuTarmero»y, «KapruoknHes B KIETKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-anIuiukanusa «J/leneHue KiIeTkn», MOJEIb
JTHK, moxenb MeTadazHoit XpOMOCOMBI.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

JlaGoparopnast pabora Ne 3. «HaGmromeHme MuTO3a B KIETKAX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.



Jlaboparopnasi pabora Ne 4. «M3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuxku. Mcropus pa3Butus reHeTuku. Poip muronoruu
1 SMOPHOJIOTUM B CTAHOBJIICHUM TEHETUKH. BKiam poccHUUCKUX M 3apyOeKHBIX
yu4€HBIX B pa3BUTUE TEHETHUKU. MeTOJbl TEHETHUKU (TUOPUAOIOTHUUECKUH,
[IUTOTCHETUYECKUHM, MOJEKYIIpHO-TeHeTHYeCKuii). (OCHOBHBIE T'€HETUYECKHUE
noHaTus. ['eHeTn4eckasi CHMBOJIMKA, UCHOJIb3yEMAasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIEIOBAHUS NMPU3HAKOB, YCTaHOBJIEHHBIE ['. MenaeneM.
MonorubpugHoe CKpelluBaHue. 3aKOH eauHO-00pa3usi THOpPUIOB TEPBOTO
nokoJjieHus. [IpaBuio 1IOMUHUPOBAHUA. 3aKOH PaCIICIUICHUs NPU3HAKOB. [ unores3a
YUCTOTHI raMeT. [1oJIHOE U HEeMOoIHOE TOMUHUPOBAHMUE.

JluruObpuaHoe  CKpelniuBaHWe. 3aKOH  HE3aBUCHMOTO  HaCJeJOBaHUS
npu3zHakoB.  lluTtoreHernueckue - OCHOBBI  JUTHOPUIIHOTO  CKpEIIMBAHMUS.
AHanuzupymoniee ckpemuBanie. Mcnonb30BaHle aHATM3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIPEICTICHUsI TEHOTHUITa OCOOMU.

CueruieHHOE HaclieoBaHue Npu3HakoB. Pabora T. MopraHna 1o clierieHHOMY
HacJieI0BaHUIO TeHOB. HapyllieHue clemnieHrsi FeHOB B pe3yJibTaTe KPOCCUHTOBEPA.

XpoOMOCOMHasi TEOpHUsI HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapThl.

I'enetrnka mosia. XpoMOCOMHOE OMpeesiieHue mojia. AyTOCOMbI U TOJOBBIE
XxpoMmocombl. ['omoramerHsle W rereporaMeTrHble opraHus3Mmbl. HacienoBanue
IIPU3HAKOB, CLETUIEHHBIX C IIOJIOM.

N3menuunBocTh. Buibl N3MEHYMBOCTU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(PUKANMOHHON N3MEHUMBOCTU. BapualiMoHHBIN psii 1 BapuallMOHHAs KpUBas.
Hopma peakunu npusnaka. KonuyecTBEeHHbIE M KAaYECTBEHHBIC INPU3HAKA U UX
HopMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHnasi, wiM TeHOTHIHMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Melo3 U TOJIOBOM mpollecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTH. MyTallmoHHast ”3BMEeHYMBOCTh. Kitaccudukanus MyTanuii: reHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa M MpUYMHBI MyTanuii. MyTareHHbie (paKkTOpHI.
3aKOH TOMOJIOTHUECKUX PSIAOB B HacieAcTBeHHOM n3MenunBocty H. 1. BaBunosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbI T€HETHUKU
YyeJIoBEKa: F'eHeaJIOrnUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKU, OMOXUMHYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIIEHUE TEHOTHUIIA:
MMOJJHOT€EHOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIE C IOMOIIBIO
[1I1P-anamu3a. HacmencTtBeHHple 3a0o0JjieBaHMS 4YelIOBEKAa: TCHHBIC OOJIC3HH,
OONe3HN C HACJEACTBEHHOW MPEIPacloOKEHHOCTBIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue U reHepaTuBHble MyTanuu. CTBOJIOBbIe KiIETKU. [IpuHIMIEBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKH, MPOQPWIAKTUKA H JICUCHUS TCHETHUYECKUX
Oosie3Hel. MeanKo-TeHETUYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE MEIULIUMHCKOMN
T€HETUKH B IPEAOTBPAILICHUH U JICUCHUH TeHETUYECKUX 3a00JI€BaHMI YelI0OBEKa.



JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBunos.

Tabnuiibl u cxembl: «MOHOTUOPUAHOE CKPEIIMBAHUE U €T0 IIUTOTeHETUYECKas
OCHOBa», «3aKOH PACIIECIJIEHUS U €r0 IUTOT€HETUYECKAs! OCHOBAY, «3aKOH YUCTOTHI
ramer», «Jlurubpuanoe ckpeumpanuey, «L{luromoruueckne 0CHOBBI TUTHOPUIHOTO
CKpelmuBaHus», «Meno3», «BzaumMoaencTBue aaieabHbIX T€HOBY, «l €eHeTuYecKne
KapThl PACTCHUH, )KUBOTHBIX M 4€JIOBEKa», «['€HeTHka monay, «3aKOHOMEPHOCTHU
HACJIEIOBAHUs, CIEIJIEHHOTO C MOJoM», «KapHOTHIBI 4ellOBEKA U KUBOTHBIX),
«Buael mamMeHUnBOCTHY, «MonudukanmonHas H3MEHUUBOCTHY, «HacnmemoBanue
pesyc-akropay, «['eHeTnka rpynm KpoBu», «MyTallmoHHAss ©3MEHUUBOCTH.

O6GopynoBaHue: MoJenu-anmiIukanuu «MOHOTUOPUIHOE CKPEIIUBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemnuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOIT U MUKpompemnapaT «/Ipo3zoduna» (Hopma, Myranuu GopMbl
KPBUILEB U OKPACKU Teja), repdapuit «I'opox moceBHOMN».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaboparopHast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTHOPHUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax».

Jlaboparopnas pabora Ne 6. «M3ydyeHue MoaupuKaIMOHHON U3MEHUUBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO psiia U BApUALlMOHHOU KPUBOII».

JlaGoparopHas pabora No 7. « AHaiM3 MyTaluid y Apo30(uiabl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocrtaBiieHHE€ UM aHadu3 POIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLecC. 3ap0oXkKIAEHUE CENEKIMU U JOMECTUKAIUS.
VYyenne H. V. BaBunoBa o 1ieHTpax MpoUCX0XKACHHS 1 MHOTO00Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl MPOUCXO0KICHHS IOMAIIHUX )KUBOTHBIX. COpT, MOpo/ia, TamMM.

CoBpeMeHHBIC METOJIBI CeJICKIIMU. MacCOBBIN ¥ WHANBUIYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH U KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemmBaHue — WHOpuAMHT. Ywmcras nuHusA. CKpeluBaHWE YWUCTHIX JTHHHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHWE — ayTOPUIAMHT.
Otnanénnas rubpuausanus u e€ ycrnexu. VICKyCCTBEHHBIN MyTareHes3 1 MOJIy4eHHe
MOJUILIONAO0B. JIOCTHXKEHUS CENEKIIMU PACTEHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MNPOU3BOACTBA. ['€HHash WHXKEHEpUs. Tallbl
co3nanust pexomOuHantHOW JIHK wu TpaHcreHHbix opranu3moB. KierouHas
nHxeHepus. Kinetounsle KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KnonupoBaHne BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MEI.
JMemoncmpayuu:

[Toptpersr: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.



Tabmuipl U cxembl: Kapta «lleHTphl NPOUCXOXKIECHUS W MHOTO00pa3us
KYJIbTYpHBIX pacteHui», «Ilopoapl qoMamHux KUBOTHBIX», «CopTa KYyJbTYpPHBIX
pacteHuity, «Otnanénnas rudpuanzanus», «Padotsl akagemrka M. @. MBanoBay,
«llomummonaus», «OOBEeKTH OuoTEexHONOTUWY», «KileTouHble KyaIbTYyphl U
KJIOHHpOBaHUe», «KOHCTpyHnpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIO0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repOapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble 1 MpaKTHYecKUe padoThbI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHUXKEHHS CEJIEKUUM PACTEHH U
YKUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LICHTPA)».

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOT'PAMMBI 11O
BUOJIOI'M HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

Cornmacuo ®I'OC COO, ycraHaBnMBalTCI TpeOOBaHUS K pe3yJibTaTaMm
OCBOCHHUSI  OOy4YalOIIUMHCS TpPOrpaMM  CcpeaHero oOmero  o0pa3oBaHUS:
JIMYHOCTHBIM, METANPEAMETHBIM U TTPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpyKkType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKME OOYUYarOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHHIO, HaJuyue MOTHBAIlMM K OOY4YeHHIO OHOJIOTHH,
IieJICHAIIPaBICHHOE pa3BUTHE BHYTPEHHUX YOCKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYCCKUX TPATUIUA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKaMHU, MPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBHUTH IEJIM U CTPOUTH KUZHECHHBIEC TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS Ipenmera «buosiorus» nocTUrarTcs B
€IUHCTBE Y4YeOHOW U BOCIHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBECHHBIMHU IICHHOCTSMH, NMPHHATHIMH B OOINECTBE IMpaBHJIAMH W HOPMaMH
MOBEACHUS U CIOCOOCTBYIOT TIPOIECCAM CaMOIIO3HAHMS, CAaMOBOCIIMTAHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3WIMH JUYHOCTH, MATPUOTHU3IMA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTAPLUIEMY ITOKOJCHUIO,
B3aMMHOI'0 YBa)KEHHS, OEpPEKHOrO0 OTHOUIEHUS K KYJbTYPHOMY HACIEIHIO U
TpaJIuIsIM MHOTOHAIMOHAJIBbHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JInuHOCTHBIE pe3ysibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAOIINXCSI PYKOBOJACTBOBATHCS
copMHUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX



OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOIIHNX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M ONbBITA JIEITEIBHOCTH B MPOLIECCE PEalr3allii OCHOBHBIX HAaIPaBICHUUN
BOCMUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpazkIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMU 00YYaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPAaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTU TP CO3/IaHUU YUEOHBIX
MPOCKTOB, PEIICHUM Y4yeOHbIX ¢ T[O3HABATEJbHBIX 3aJlad, BBINIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIUIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJIEH C pa3HBIMHU YOEKIECHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaXKUTEIbHOTO
OTHOIIIEHHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKOM TPakTaHCKOW UIEHTUYHOCTH, TAaTPUOTU3MA,
YBa)KEHHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Inepen PonuHoi, roproctu
3a CBOM Kpaul, CBOIO PoavHy, CBOU SI3bIK M KYJbTYpPY, MPOILIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOABL,
nocTHKeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTMH, TOHWMAaHUS 3HAUYCHUA OWOJOTMM B TO3HAHUMU 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TMMOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;



4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHIO B pPa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHUPOBaHMS KYJbTYPbI 310POBbSl U
3MOLMOHAJIBLHOIO 0JIArONMOJYYHs:

MOHUMAaHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHue, COOJII0ICHIE TUTUEHUYECKUX TTPaBUI K HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHSATUW W OTJAbIXa, peryispHas (Qusnueckas aKTUBHOCTB), OEpexKHOrO,
OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
MICUXUYECKOMY 370POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO M  KOJJIEKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTHOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00HU¢E;

TOTOBHOCTh K AaKTHBHOM JIESATEIBHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJTHATH TAKYIO JIESITEILHOCTD;

UHTEpEC K pa3nuHbIM cepam mpodeccroHanbHON AEATETLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U pearru30BBIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHHIO M CaMOOOpPa30BaHHMIO Ha
MPOTSHXKEHU U BCEU JKU3HU,

7) 3K0JI0OTH4€eCKOr0 BOCIIUTAHUSA:

9KOJIOTHUYECKH I1eJIeCO00pa3HOe OTHOIIIEHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIIECTBOBAHMS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IJIAHUPOBAHUSI TIOCTYIIKOB M OIEHKH MX BO3MOXHBIX TOCJHEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TPU U3YUCHUHN OMOJIOTHH 3HAHUS
W yMEHHMS TIpU  pEIICHUH MpoOJeM, CBS3aHHBIX C  palMOHAIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HamnpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHS B JKOCHCTEMaX, OXpaHYy BHJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUM, MPUHOCIIIAX BPEJ OKPYKAIOIIECH TPUPOTHOU
cpelie, YMEHHE MPOTHO3UPOBATh HEOIAroNnpUATHBIE SKOJOTHUYECKUE MOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIbITa TeSTENHHOCTH DKOJIOTHYECKOH HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMATBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATECITHHOCTH KOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH W OOIIECTBCHHOW NMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH | IO3HAHUS MHUPAa;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NPEJICTaBIICHUsT 00 OKPYKAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YEIOBEKA W
oOmiecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHHM IPOoOJIeM
COXPaHECHHS PHUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pemaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYCCTBA, MTOMCKA MyTeH BBIXOJIA M3 IJI00ATBHBIX 3KOJIOTHUYECKUX MPOoOJeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHUM B LEJIAX
NOBBILIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, (GopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YacMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MEHEHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIFHO HCIONIh30BaTh OMOIOTUYECKUE 3HAHUS IS
penieHus MpooJieM B peabHbIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACSTEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHWUN MO OWONOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIE pe3ybTaThl OCBOCHUS y4deOHOro mpeameTa «buomorus»
BKJIFOYAIOT: 3HA4YMMble MJisi (OPMHUPOBAHUS MHUPOBO33PECHHS O00YUaIOMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHBIE TOHSTHS, OTPaKArOIIHe



LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIus, SBICHHE, IPOLECC,
CUCTEMA, HAy4YHBIM (paKT, MNPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
Uccle10BaHne, Hab0IeHnEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbIE
yueOHble JAeicTBUS  (ITO3HABATENbHbIE, KOMMYHUKATHBHBIC, PpETYJSATHUBHbIE),
obecneunBaromue GopmMupoBaHue QyHKIIMOHATLHON IPAMOTHOCTH U COLIUAIBHOM
KOMIIETEHIUH OOy4YaromMXCs, CHOCOOHOCTh OOyYaromMXCi  HMCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIe TEUCTBUS B O3HABATEIBHOM U COLUANIBHON MPAKTHUKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIEero
00pa3oBaHus JOJKHBI OTPAXKATh:

OBnagenue YHHMBePCAJbHBIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOATENILHO  (QOpMYyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTMYECKOTO MBIILICHUS
(ananu3za, cuHTe3a, CpaBHEHUS, KiIaccupuKauu, 0000IIeH s ), pACKPbIBATh CMbICI
OMOJIOTUYECKUX TOHATUN (BBIAENATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3M C IPYTUMU MOHATHUSIMU);

ONpeNeNsITh UEeIN JeATeIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTUXKEHUS, COOTHOCUTH PE3yJbTaThl €SI TEIILHOCTH C TIOCTABICHHBIMU ESIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHIATHUS A 00bsICHEHUS! (DaKTOB U SIBIICHUU
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPACCYX ACHHUS (MHIYKTUBHBIE, IEAYKTUBHBIC, TIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIOUCHUS;

MPUMEHSTh CXEMHO-MOJIEIBHBIEC CPENICTBA AJIsl IPEICTABIICHUS CYIIIECTBEHHBIX
CBsA3€il M OTHOUICHUH B H3y4YaeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKxKe
NPOTUBOPEUM PA3HOTO POJA, BBIABICHHBIX B Pa3MYHBIX HH(GOPMAIIMOHHBIX
HCTOYHHUKAX;

pa3palaTeIBaTh IUIAH pEIICHUs MPOOJIEeMbl C YYETOM aHaiIM3a HUMEIOLIUXCS
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUI JAESITEIBHOCTH;

KOOPJMHUPOBATH U BBIIOJIHATH PA0OTY B YCIOBUSAX PEATBHOT0, BUPTYaJIbHOI'O
Y KOMOMHUPOBAHHOI'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH )KU3HEHHBIX IPOOIIEM.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIa/I€Th HABBIKAMHU YYEOHO-UCCIEN0BATEIBCKON U IPOEKTHON JI€ATEIBHOCTH,
HaBbIKAMU  pa3pelieHus: NOpo0JeM, CIHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEIIbHOMY ITOMCKY METOJ/IOB PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJOB O3HAHUS;



UCIIOJIb30BaTh pPa3IUYHble BUIBl JESITEIBHOCTU IO MOJIYyYEHUIO HOBOTO
3HAHMSI, €ro MHTEpPHpETaluH, NPeoOpa3OBaHMI0 U NPUMEHEHHIO B YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX U COIIMAIbHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBII TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISBJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AaKTyaJU3HpOBaTh 3a/aauy,
BBIIBUTATh TUIOTE3Y €€ PEIICHUs, HAaXOAUTh apryMEHThI 1JIs I0KAa3aTeIbCTBA CBOUX
YTBEPKJECHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYHIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B TPOPECCUOHATIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATENIbBHYIO M TMPAKTUYECKYIO 00JacTH
KU3HEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTaTh HOBBIE WJEH, MpeJiaraTb OpUTrHHAIbHBIC MOAXOAbl U PEIICHHS,
CTaBUTH POOJIEMBI U 33J1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

3) paboTa ¢ nunpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMaLNK (TEKCTE y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHTEepaType, OMOJIOTHYECKUX CJIOBApAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaNIM3UPOBATH
MHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM NPE/ICTABICHUS, KPUTUUECKU OLIEHUBATh
e€ JT0OCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHITh PA3IMYHBIE METOABI MPHU TOUCKE U
otbope Omonornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS yY4EeOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUI, COBEPIIECHCTBOBATh KYJIbTYpPy AKTHBHOI'O MCIIOJIb30BaHUS Pa3In4YHbIX
ITIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
Oouonornyeckoit uHpopManuu (cxXeMbl, rpaduKu, AUArpaMMBbl, TAOJIHIIBI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAY4YHBIM $3BIK B KAauyeCTBE CpeACTBA NpU paboTe C
Oouonornueckoil umHpoOpManuen: MNPUMEHSATh XUMHUUYECKUe, (usnueckue W
MaTeMaTHUYeCKue 3HAKU W CUMBOJIBL, (hopmynbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpEICTBA
HarJIsiTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABAHUS M 3alUTHl  WHGOOpMAIH,
MH(pOpPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.



OByajieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

1) o6meHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOTe WU IHUCKYCCHUU TIO CYIIECTBY OOCYyXmaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEILHO BBITIOJHEHUS TMpeiaracMoi
3aJ1ayd, YYMTHIBaTh MHTEPECHI U COTJIACOBAHHOCTh MO3WIIUN APYTHX yYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacmo3HaBaTh HEBEpOadbHBIC CpPEACTBA OOIIEHWS, MOHWMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHUTYAIlUi,
YMETh CMSTYATh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMU CITIOCOOAMM OOIICHUS W B3aWMOJCHCTBUS, IMOHUMATh
HaMEPCHUS JIPYTUX JIFOACH, MPOSBIATh YBAXKUTEIHPHOE OTHOIICHUE K COOCCETHUKY
U B KOppeKTHOU (hopme GOpMyITHUpPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PCHHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS JeSAITEJILHOCTh:

IOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIBHOU
paboTHI MPpHU pelieHn OMOTOTHIECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMCHEHHS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS TIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy M METOJIbI COBMECTHBIX JEHCTBHUH C YYETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTHURA,;

IPUHUMATh IEJIM  COBMECTHOM  JCSATEIbHOCTH, OpPTaHU30BHIBATH W
KOOPJIMHUPOBATh JCHCTBHUS 1O €€ JOCTHKEHUIO: COCTaBIAThH IUTaH JACHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia M KAXKJI0T0 YJ4aCTHUKA KOMaH bl B OOIITHH
pe3yIBTAT 0 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE TIPOSKTHI, OIICHHWBATh WJACH C TIO3MIIMM HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTpPATErHYeCKOe IIOBEJEHHE B PA3IUUHBIX
CUTYAITUSAX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

OBJjiajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JIeHCTBUSIMU:

1) camoopraHu3amnus:

UCIIOJIB30BaTh OWOJOTHYSCKUE 3HAHUA I BBIABICHUS TpoOJieM U WX
peleHns B )KU3HCHHBIX U YIeOHBIX CUTYAIUSX;

BBEIOMpATh HAa OCHOBE OWMOJOTHMYECKUX 3HAHHWK IIeJIEBbIE W CMBICIIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX M IOCTYIIKaxX IO OTHOIICHUIO K YKUBOW IPHUPOJIE,
CBOEMY 3JIOPOBBIO H 3JJ0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIICCTBIIATh IMO3HABATEIBHYIO JIESITCIBHOCTD, BBISBISATH
MpoOIeMBbI, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
NEATCIIbHOCTH 1 )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITEILHO COCTABIIATH IIAH PEIICHHS MPOOIEMBI ¢ YIETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHHU;



JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacIMpATh paMKH Y4eOHOTO MTPEeAMETa Ha OCHOBE JIMYHBIX MPEATOYTEHUH;
JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTb 32

penieHue;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBIECHUIO MIMPOKOM 3PYIHULHMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJaJeTh  HAaBbIKAMU  [O3HABATEJIBHOM  peQeKCMH  Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBAaHMM, MCMOJb30BaTh MPUEMBI PEPIIEKCUU JJIsl OLEHKH CUTYyalluH, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKM U CBOEBPEMEHHO MPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

IpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M AapryMEHTHl JAPYIMX IPU aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrHUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULMU JPYTOro 4eJI0BEKa.

MHNPEAMETHBIE PE3YJIBTATHI

[Ipenmetnbie pe3ynbTathl ocBoeHHsl mporpammbl COO 1o Ouojoruu Ha
0a30BOM YPOBHE BKJIIOUAIOT crienudpuieckue s yaeOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUN MO OCBOCHWIO, UHTEPIPETALIMH U
peoOpa3oBaHUIO 3HAHWM, BUBI JCSITEIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWUW B PA3JUYHBIX YUYEOHBIX CHUTYallUAX, a TAKKe B peaTbHBIX
KU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpemMeTHbie
PE3YNIBTATHI IPEJICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE W PO OWOJIOTHH B CHCTEME HAYYHOTO
3HaHHWSI ECTECTBCHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHHON
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKpbIBaTh COAEPKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHN:
KU3Hb, KJIIETKA, OpraHu3M, MeTa00JI13M (0OOMEH BELIECTB U IPEBpAlllCHUE YHEPTUN),
romMeoctad (CamMOperyJysiiusi), ypOBHEBasi OpraHU3alMsl KUBBIX CHCTEM,



CaMOBOCIPOM3BEICHHUE (PENPOAYKIHUS), HACIAEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OWOJOTUYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. . BapunoBa) u ydeHust (0 eHTpax MHOrooOpas3usi u
MIPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuit H. 1. BaBunosa), onpenensiTe rpaHuIlbl UX
MPUMEHUMOCTH K JKUBBIM CHUCTEMAM,;

yMEHHE BIAJETh METOAAMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHUM, OpraHu3alus U IpPOBEJIECHUE
OMOJOTNMYECKOTO IKCIIEPUMEHTA, BbIJIBUYKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIYy HCCIENYEMbIMH BEIMYUHAMH, OOBSICHEHUE TIOJYUYEHHBIX pPE3yIbTaTOB,
UCIOJIb30BAaHHBIX HAYUYHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIbI
Ha OCHOBAHUU TMOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIACNATh CYIIECTBEHHbIE NMPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHa BEUIECTB M MPEBpAIlleHUs] YHEPTrUu B KiETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUTOZIOTBOPEHHMS, PA3MHOXKEHHs, WHAUBUAYAJbHOTO pPa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUA IS OOBSCHEHUS OMOIOTHYECKUX
IPOLIECCOB WM SBJIEHUMN, JJISI MIPUHATUS MPAKTHUYECKUX PEIICHH B MOBCEIHEBHOM
KU3HA C UEJIbI0 oOecreueHus Oe30MacHOCTH CBOErO 3J0POBBS W 3JI0POBbS
OKPYXAaIOIIUX JII0CH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KaOIIEH
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHOM ouoaoruu U OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IPUPOIOTIOJIH30BAHMS;

YMEHUE pemaTh »JJIEMEHTApHbIE TEHETUYECKHE 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE Hacle0BaHUe, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I MPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBINOJHATh JIaDOpaTOpHBbIE M MpPaKTUYECKHue padoThl, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTUYECKH OIICHMBAThb M HUHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIOLIYIO0 IICEBJOHAay4HblEe 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpE/ICTBA MaccOBON MH(pOpPMAIUH, HAyUYHO-TIOMYJISPHBIE
MaTepHualibl), 3TUYECKHE acCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUN B OWOJIOTHH,
MeJIULMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIECHMS,
0000m1asi OMONIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCMOJI30BATh NMTOHATUMHBINA anmnapar.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Koan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudposbie)
n/ | pasieioB H TeM Bcer | KoHnTpoabHn IIpakTHyeck
oOpa3oBaTtejibHbIE
n NporpamMmbl 0 ble padoThI ue padoTsl
pecypchl
bu6mmoreka [{OK
Bbuomornsa xak
1 Havia 2 0 0.5 https://m.edsoo.ru/7f41
K €292
JKuBnie cucTeMbl bu6mmoreka [IOK
2 U UX 1 0 0 https://m.edsoo.ru/7f41
OpraHu3anus c292
XuMudecKkui bu6moreka [IOK
3 COCTaB U 8 0 1 https://m.edsoo.ru/7f41
CTPOEHUE KIETKHA c292
K bu6moreka [IOK
W3HEAEATEIHLHO
4 6 0 0 https://m.edsoo.ru/7f41
CTh KIIETKH
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Pasmuoxkenue u
HH MBI Ty aTbHOE bu6moreka [IOK
5 5 0 1 https://m.edsoo.ru/7f41
pazBuTHE 292
OpraHU3MOB
Hacnencrsennoc
. bu6mmoreka [IOK
6 8 0 15 https://m.edsoo.ru/7f41
H3MEHYHUBOCTD
€292
OpraHu3MOB
Cenexuusa
bu6mmoreka [IOK
OpraHU3MOB.
7 3 0 0 https://m.edsoo.ru/7f41
OCHOBEI
€292
OHMOTEXHOJIOTHH
bubmuoreka [JOK
8 PesepBHOe Bpems 1 0 0 https://m.edsoo.ru/7f41
€292
OBIIEE
KOJIMYECTBO
34 0 4
YACOB I10
ITPOI'PAMME
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus. O6mast 6uonorus, 10 kinacc/ Cubornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAY;
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienney

METOANYECKHUE MATEPHUAJIbI UIA YYUTEJISA
buonorus. 10-11 k. [Iporpammsl : yaueOHo-MeToinueckoe nocooue / U. b.
Aracdonosa, H. B. babuues, B. W. CuBornazos. — M. : JIpoda,

MumakoBa B. H. buonorus. 10 k. : MmeTonuueckoe nocodue k yueonuky U. b.
Aradonosoit, B. U. CuBornazosa «buonorus. 10 knacc. bazoblii u
yrayOnaEHHBIA YPOBHUY /

B. H. Mumaxosa, 1. b. Aradgonona, B. . CuBornazoB. — M. : JIpoda, 2019. —
208 c. — (Poccuiickuii y4eOHUK).

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

1.http://www.e-osnova.ru/- XKypuan «buonorus. Bee s yauress!»

2. http://digital.1september.ru — Oomepoccuiickuii mpoekt «Illkoma mudpoBoro
BEKa.

3. http://school-collection.edu.ru - Komnexnus nudpoBbx 00pa3oBaTeIbHBIX
pecypcoB

4. http://wwwe.electroniclibrary21.ru - Dnexrponnas 6udanoreka 21 Beka.

5. http://www.ege.edu.ru - Odpunmanbublii nHGOpMaIOHHBIN opTan EID.

6. http://www.zavuch.ru - Caiit s yuuTenei.

7. http://ecosystema.ru - DKoJIOTHYECKHIA IIEHTP «DKOCUCTEMAY.

8. http://letopisi.org - Jleromucu.

9. http://nsportal.ru - CornansHas ceTh pabOTHUKOB 00pa30BaHUSI.
10.http://proshkolu.ru— becrutaTHblii MIKOIBHBIH TOPTAIL.

11.http://infourok.ru - BecraTHBIN KOHCTPYKTOP CAUTOB IS YIUTEISL.
12.http://multiurok.ru - becruratHbI KOHCTPYKTOpP CAalTOB JIJIS YIUTEIIS.

13.http://bio.1september.ru - «f uay Ha ypok Onosoruu. 1 ceHTAOPs».
14.http://ru-biologia.livejournal.com/12284.html - [TpoGiembl 3BOTIOIINH
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