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HOACHUTEJIBHASA 3AIINCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
OmpeNieNieHus] TOAXO0J0B K (OPMUPOBAHUIO COJIEpKAHUS YUEOHOro mpeameTa
«buonoruss» cocraBwiIM: KoHUeNnTyaiabHble monoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CcoJiepKaHus, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MTOJITOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIUX MEJAX U
MPUHIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
oOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuuke OMoIoTHH, € 3HAYCHUH B TTO3HAHWUU JKMBOW TIPUPOBLI U 00CCTIICUCHHUH
CYILIECTBOBAHUSI YeJioBeYeCKOro oomectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
OTpe/IeICHbl OCHOBHBIC (DYHKITMH IMPOTPAMMBI TI0 OUOJIOTHH B €€ CTPYKTYpa.

[Iporpamma no 6uonoruu 1aét nNpeacTaBiIeHUe O Lelsx, 00 001Iel cTpareruu
oOydYeHHMs, BOCIHTAHHUS W PAa3BUTUSA OOYYAIONIUXCS CPEICTBAMH Y4YEOHOTO
npeameta «buonorus», onpenenser o0s3aTeIbHOE MPEAMETHOE COAEPKaHUE, €0
CTPYKTYpY, paclpeieieHue Mo pa3deliaM W TeMaM, PEKOMEHIYEeMYIO
MIOCJICIOBATEIIBHOCTD N3YUYCHHS YUeOHOTO MaTepraja ¢ Y4ETOM MEKITPEAMETHBIX H
BHYTPHUIIPEAMETHBIX CBsI3¢H, JIOTMKH OOpa30BaTEILHOrO MpOIecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

B nporpaMmvMe mo OWOJOrMM Tak)Ke VYUUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
JEeSTENbHOCTH/YUeOHBIX JEUCTBUN 00Yy4alolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOrMHU, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, PEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIECHHUEM K OKpYKAIOMIeH NPHUPOIAHON cpene.
[ToaToMy Hapsimy ¢ u3ydyeHHEeM OOIIEOMOTIOTHUYECKUX TEOPH, a TaKkKe 3HAHHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINUX B
HUX TPOIIECCOB B MPOTpaMMe IO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4Wclie: NpoPUIAKTUKH  HACJICACTBEHHBIX  3a00JeBaHWN  YEIOBEKa,
MEIUKO-TCHETUUECKOTO0  KOHCYJIBTUPOBAHWSA,  OOOCHOBAaHUS  DKOJOTUYECKU
11e7€CO00Pa3HOTO MOBEICHUS B OKPYKAIOIICH MPUPOTHON Cpelie, aHAIN3a BITHSTHUS
XO3SIICTBEHHON  JEATEIBHOCTH YEJOBEKa HAa COCTOSHHE TPHPOJHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4yeOHOTr0 mpeamera «bHoorus» MpOIUKTOBAHO HEOOXOIWMOCTHIO OO€CTIEUEHUS



YCIIOBUM JJIS PELICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOrMYECKOro
oOpa3oBaHusA, KoTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIuxcs
CHOCOOHOCTH aJanTUPOBAThCS K HM3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCsS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHW3aldd M HBOJIOLUHU, CO3JAET
yCIOBUSL  JUJIsi:  TIO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOAbL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, SKOJOTUYECKOT0 MBILUICHUS, IEHHOCTHOTO OTHOLIEHUS K )KUBOU MPUPOJIE U
YeJI0BEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TAKXKE JJIsl pElIeHUs] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obOecrneynBaeT ycioBHs JUisi (OpMUpOBaHUS
UHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HHTETpallMy OHWOJIOTHYECKUX 3HAHUHU C
PEACTaBICHUSAMH U3 APYTUX YICOHBIX TPEAMETOB, B YACTHOCTH, (PUZUKHU, XUMHUH U
reorpaduu. Ha3paHHble TOJNOXKEHHS O TMpeAHa3HAYEHUH Y4eOHOro mpeaMera
«buonorus» coCTaBMIM OCHOBY /i OIpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €r0 COJEpPKAHUs, MPEICTABICHHOTO B MpPOTrpaMMe IO
ouonoruu.

Otb60p comepxkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphl, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIoBeKa B OKPYIKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPBIE CITy>KaT OCHOBOH i1 (hOPMHUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yYMaHHU3aIMu
OMOJIOrMYeCcKOro 00pa3oBaHus.

CTpyKkTypupoBaHHE COJAEpX)aHUS Yy4eOHOro maTepuaia B TPOrpaMMme II0
OMONOrMM OCYIIECTBICHO C Y4Y€TOM NPUOPUTETHOrO 3HAUYEHHS 3HAHMHA 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX XKMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3aliu U
IBOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIIEIYIOLINE COAEpKaTebHble JIMHUM: «buonorusa kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOIONHUS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHALHOU
OpraHM3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeaMera «buosiorusi» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYUYaIOIIUMUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromuXxcs TMO3HABATEIbHBIX, HHTCIUICKTyIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B Tpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TMOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTaHOBJIEHHE Yy OOydYamIMXCid O0Omel KyJIbTypbl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBICHATH M OLEHUBATDH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOU MPUPOJIbI HA OCHOBAHUU 3HAHU U OIBITA, MOJYYEHHBIX MPU U3YUCHHUH
OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIBHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUUYECKUX UCCIICTOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIbTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHUM M YMEHHI B TIOBCETHEBHOMN KU3HM IS
OLICHKH IOCJICICTBUN CBOEU AEATEIBHOCTH IO OTHOIIEHUIO K OKPY’KAIOIIEH cpere,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero obmiero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISIIAM B
cocTaB npeaMeTHol obsactu « EcTrecTBEeHHO-HAayYHbIE TIPEAMETHI.



JInst u3yuenus OuoJoruu Ha 6a30BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heaesno), B 11 kmacce — 34
yaca (1 yac B Heziel0).



COAEPXAHUE OBYUYEHUA

Tema 1. buoJsiorusi Kak Hayka.

buonoruss kak Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMH,
TEXHUYECKUMU U JIPYTUMU €CTECTBEHHBIMM Haykamu, (uinocodueil,
ATUKOHM, 3CTeTUKOM u mnpaBoM. Poib Ouonoruu B (PopMUpOBAHHU
COBPEMEHHON Hay4YHOM KapTUHBI Mupa. CrcTemMa OUONOrHYeCKUX HayK.

Metonbl TO3HAHUS KUBOW MPUPOJBI (HAOIIOJEHUE, IKCIIEPUMEHT,

OIKCaHHUeE, U3MEpEeHue, KJaccuduxanus, MOJIeJIMPOBaHHUE,
cTaThcTHYecKas o0paboTKa TaHHBIX).
JdeMoHcTpanum:

[Toptpetsr: YU. lapsun, I'. Mennens, H. K. Konbios, k. Yorcon u
@. Kpuk.

Tabmuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktuueckas padora Ne 1. «Vcnonb30BaHuE pa3nMUHBIX METO/IOB
IPU U3yYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MPEAMET U3yUeHUsS OHUOJIOTHH.
OTnnune )XKUBBIX CUCTEM OT HEOPTaHUUECKON TPUPOIBI.

CaolicTBa OmocHcTeM UM UX pa3zHOOOpasue. YPOBHU OpraHHU3aluU
OMOCHCTEM: MOJICKYISPHBIN, KJICTOYHBINA, TKAHEBBIH, OpPraHU3MEHHBIH,
MOMYJIAMOHHO-BUAOBOM, SKOCHUCTEMHBIN (OMOTeOIICHOTHYECKU ),
OouochepHbIii.

JdeMoHcTpanum:

Tabmuuet u cxembl: «OCHOBHBIC TPU3HAKHU >KU3HUY, «YPOBHU
OpraHu3alu )KUBOU IIPUPOIBI».

O6opynoBanue: Moenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaAB M CTPOEHHE KJIETKH.

XUMUAYECKUA  COCTaB  KJIETKM.  XUMHYECKHE  DBJIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI. BoJ1a 1 MUHEpaJIbHBIE BELIECTBA.

@yHKIMU BOJABI I MUHEPAIBHBIX BEIIECTB B KieTKe. [logaepxanue
OCMOTHYECKOT0 OajnaHca.

benku. CoctaB u ctpoeHue OelKoB. AMUHOKHCIOTBI — MOHOMEPHI
0enkoB. HezaMeHnMbIe M1 3aMEHUMbIE aMHUHOKHUCIIOTHI. AMHUHOKUCIOTHBIM
cocTaB. YPOBHHU CTPYKTYpbl O€IKOBOM MOJIEKyJbl (II€pBUYHAS,
BTOpPUYHAS, TPETUYHAsT W 4YETBEPTHUHAs CTPYKTypa). XUMUUYECKUE
cBoiicTBa O0enkoB. buonornueckue GyHKIMKU OCITKOB.



depmeHThl — Ouosioruueckue katainuzatopbl. CtpoeHue gpepmeHTa:
aKTUBHBIA  LEHTp, cyOcTpatHas cnenupuyHocth. KodepMeHTsI.
Butamunbl. Otianuust GepMeHTOB OT HEOPTaHUYECKUX KaTaIu3aToOpOB.

VYrneBoabl: MOHOcaxapuabl (TJIHOK03a, pubo3a U Ae30Kcuprbdo3a),
nucaxapuabl (caxaposa, JIAaKT03a) W MoJMcaxapuibl (Kpaxmal, TJIUKOreH,
HeJuT0103a). buonornyeckue GyHKUUN YTIE€BOAOB.

Jlunu et TPUTITULIEPU/IBI, dbochomunusl, CTEPOHUIBI.
I'unpodunbHO-TUAPOGOOHBIE  cBoOMcTBa. buomornueckue  QyHKIMU
aunuaoB. CpaBHEHUE YIIIEBOJOB, OEJIKOB M JMMIHAOB KaK HMCTOYHUKOB
SHEPIUH.

Hyxnennossie kucnorsl: JJHK u PHK. Hykieotuasl — MOHOMEpHI
HYKJIEMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJTHK. Ctpoenue u ¢pyHKInm
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHH.

Hutonorusa — Hayka o kierke. KiierouHas Teopusi — HpHUMED
B3aUMOJICHCTBHS uAeH U (PaKTOB B HAYYHOM IO3HAHUU. MeETO/bI
W3YUYEHUS KIETKHU.

Krnerka kak menoctHas xuBasg cucrema. OO0IIMe MPU3HAKU KIETOK:
3aMKHyTas HapyxHas memOpana, moinekynbl JIHK kak renernueckuit
amnmapar, cucTeMa CUHTe3a Oerka.

Tunel  KIETOK:  DyKapuUOTHMYECKass W IPOKapHUOTHYECKAS.
Oco0eHHOCTH CTPOEHHMsI MpoKapuoTHUYecKor kieTku. Kierounast creHka
Oakrepuil. CTpoeHHE JYKapHOTHYECKOM KiIeTKH. OCHOBHBIE OTJIMYUS
pPacTUTETbHOM, )KUBOTHOW U TPUOHOM KIICTKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa,
IMKOKANMKC, uX pyHkiuu. Ilrazmarndeckas memOpaHa, e€ CBOHCTBA U
dbynkiuu. [utomnasma u e€ opranouasl. OgHOMEMOpaHHBIE OPTaHOUIBI
kierku: OIIC, ammapatr T'oapaxu, mau3ocombl. IloyaBTOHOMHBIE
OpraHoubl  KJIETKW: MHUTOXOHApPHUM, Iactuibl. [IpoucxoxneHue
MUTOXOHJIpUH H TutacTua. Bumbl mnactun. HememOpaHHBIE OpraHOMIBI
KJIETKU: pUOOCOMBI, KIETOYHBINA IIEHTP, IEHTPUOIH, PECHUYKH, KI'YTUKH.
OyHKIMU OPraHOMI0B KJIETKU. BKiroueHus.

Anpo — perynsTopHbli 1eHTp KieTku. CTpoeHue snpa: sjaepHas
000J109Ka, KapuoTIa3mMa, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P.
Bupxos, /Ixk. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacnpeneneHne XMMAYECKUX 3JIEMEHTOB B HEKHUBOU
npupojie», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEY.



Tabmumbst u cxembl: «llepuonuueckas Tabnaua XUMHUYECKHUX
aeMeHTOB», «CTpoeHue MOJEKyJbl BOAb, «bHOcHHTE3 Oenkay,
«CtpoeHue moiekyisl 6enka», «Ctpoenue pepmenrta», «HyknenHoBbie
kuciotel.  JIHK», «Crpoenne wmonexkynsr AT®», «Ctpoenue
AIYKapUOTUYECKOU KIETKH», «CTpOoeHUE KMBOTHOU KIEeTKu», «CTpoeHue
pacTuTenbHOM  KIETKU», «CTpoeHHuE MNPOKAPUOTUYECKON  KIETKHY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM  MHUKpPOCKON, 0OOOpyAOBaHHE s
IPOBEACHUS HaOII0/ICHUH, U3MEPEHUH, AKCTIIEPUMEHTOB,
MUKpOIIpenapaThl paCTUTEIBHBIX, )KUBOTHBIX U OaKTepUATIbHBIX KIIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

Jlaboparopnass pabora Ne 1. «M3ydyeHue KaTaIUTHYECKOU
aKTUBHOCTH ()E€pPMEHTOB (Ha MPUMEPE aMuUIa3bl WU KaTalla3bl)y.

JlaGoparopnas pabora Ne 2. «3yuenue cTpoeHUs KJIETOK PaCTEHUM,
YKUBOTHBIX M OaKTEpHUH 1O MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax
U UX ONUCAHUEY.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOmeH BemiecTB, WM METa00IU3M. ACCUMIIIALMS (TJIACTHYECKUIN
OOMEH) M AUCCUMWISIMS (SHEPTeTUYECKHi OOMEH) — JBE CTOPOHBI
eANHOro mpoiiecca MeTabonu3Ma. Posib 3aKOHOB COXpaHEHUs BEIIECTB U
SHEPrYU B MOHUMAHUU METa0OIU3MA.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIN U TeTepoTpodHBIi. Pomb
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®dotocunte3. CBeroBas U TeMHOBas (pa3bl porocuHTe3a. Peakiuu
dboTocunTe3a. DPhekTuBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A IS
KU3HU Ha 3emuie. BrausiHue ycioBuil cpeapl Ha (DOTOCHHTE3 U CHOCOOBI
MOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3.  XeMOCUHTe3upymmue  Oakrtepun.  3HAUYCHHE
XEeMOCHUHTE3a JJIs )KM3HU Ha 3eMIle.

DHepreTuyeckuii 0OME€H B KJETKe. PaclieruieHue BEIIeCTB,
BBIJICJICHUE W  aKKYMYJUpPOBAaHHE DHEPrUM B  KIETKE. TaIbl
JHepreTuyeckoro oobmena. Inmkonu3. bpokeHne u  ero  BHUIBL
Kucnopoanoe okucienue, uinum KieToyHoe AbixaHue. OKHUCIUTEIbHOE
dochopunupoBanue. DPHEKTUBHOCTH YJHEPTreTUUSCKOro oOMeHa.

Peakuuu matpuunoro cuntesa. ['enetuueckast undopmanus u JJHK.
Peanuzanus renernueckoil uHGopManuu B KieTke. ['eHeTHUeCKuid Ko U
ero coiictea. Tpanckpunius — matpuunblid cuHte3 PHK. Tpancnsanus —
OuocuHTe3 Oenka. Jranbl TpaHcisuu. KogupoBanue aMuHOKUCIOT. Posib
pubocoM B OmocuHTe3e OelKa.



Heknerounsle (opmbl *uU3HHU — BUpYCbl. McCTOpusi OTKpBITUA
BupycoB (/I. U. ViBanoBckuii). OCOOCHHOCTH CTPOCHUSI U >KU3HEHHOTO
nuKiaa BUpycoB. bakrepumodaru. bone3Hu pacTeHMid, >XKHUBOTHBIX M
YeJioBeKa, BbI3bIBAEMbIE BUpycamMu. Bupyc nMmyHonepuimTa deaoBeKa
(BUY) — Bo3zoyaurens CIIMJla. O6patHas TpaHCKpHUIIUs, peBepTaza u
uHTerpasa. [Ipodgunaktuka pacrpocTpaHeHUs: BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHcTpanum:

IToptpersi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumups3zes.

Tabmuuel u  cxembl: «Tumel  mmrTanus», «MeTadbonuzm»,
«MUTOXOHAPUS», «OHEPreTHYECKU oOMen», «XJopormiacry,
«®otocunred», «Crpoenune JHK», «CtpoeHue u (yHKIIMOHHPOBAHUE
reHa», «Cunre3 Oenka», «['eHetmueckuit  kon», «Bupycob»,
«bakrepuodarn», «Ctpoenue u xku3HeHHBbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukamnms JJTHK».

O6GopynoBanue: wmojaenu-anmukanun — «Yasoenue JHK u
TpaHckpunims», «buocunres Oenka», «CTpoeHHE KIETKH», MOJENb
crpykrypsl JJHK.

Tema 5. PasMHoxeHHMe ¥ HHIUBHAYAJbHOE Pa3BUTHE
OPraHM3MOoOB.

Kierounslii 1k, win >KM3HEHHBIM MUK KiIeTkd. MHTepdaza u
muto3. [Ipouecchl, nmporekaromue B uHTepdasze. Perummkaius — peakius
matpuuHoro cunresza JIHK. Ctpoenne xpomocoM. XpoMOCOMHBIN Ha0Op —
KapuoTHuIl. JIMIUIOWIHBIH M TaIUIOWIHBIA XPOMOCOMHBIC HAOOPHI.

XpOMaTH/IbI. [MuTonornueckue OCHOBBI Pa3MHOKEHUS 151
WHJVBU1YaJIbHOIO PA3BUTHS OPraHU3MOB.
Henenne knetkm — wMuro3. Craauum wmutosa. Ilpoueccsl,

NPOUCXOJSIIME HA Pa3HbIX CTAAMSIX MUTO3a. BHOIOrMYEecKHil CMBbICH
MUTO3A.

[Iporpammupyemasi rubGenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHUs OpTraHU3MOB: Oecrojoe W ToJIoBoe. Bumibi
Oecrooro pa3MHOXKCHHS: JeJeHHEe HaJBOE, IOYKOBAHHE OJHO- H
MHOT'OKJIETOUHBIX, CIIOPOOOpa3OBaHUE, BEre€TaTUBHOE pPa3MHOKECHUE.
NckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €I0 3HAUEHUE JIJISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Craguu meino3a. lIpomecchl, mpoucxoasmuye Ha CTaaUsAX
Mmeio3a. [ToBenenne xpomocom B meriose. Kpoccunrosep. buonornuecknii
CMBICJI U 3HAYCHHUE MEI03a.

I"amerorenes — mpoiiecc 00pa30BaHUs MOJOBBIX KJIETOK Y dKUBOTHBIX.
[TonoBeie »xene3bl: CEMEHHUKH W SIMYHUKU. OOpa3oBaHHe U pa3BUTHE



MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/l, sSIMIEKIIETKA) — CIEPMATOTreHEe3
n oBoreHe3. OcOOEHHOCTH CTPOCHUS SIULEKIETOK W CHEPMaTO30HUIOB.
OmnonotBopenue. [lapTeHorenes.

NunuBuayanbHoe pa3BuTre (OHTOTEeHE3). DMOPHOHAIBHOE PA3BUTHE
(aMOpuorenes). Otambl AMOPUOHAIBHOTO PA3BUTHUSL Yy IMO3BOHOYHBIX
KUBOTHBIX: IpOOJICHHE, TacTpyJsius, opraHorenes. [loctamOpruoHanbsHOE
pa3BuThe. THUIBI TTOCTIMOPUOHAIILHOTO Pa3BUTHUS: MPSIMOE, HEMPsIMOE
(MuuuHOYHOE). BnusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
crocoOHbBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasButne pacteHuil. OHTOreHE3 ILBETKOBOIO pAaCTCHUSA:
CTPOEHUE CEMEHHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmumet u  cxembl: «DOpMBI  pa3sMHOXKEHHUS OPTaHU3MOBY,
«/IBOMiHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereratnBHOE
pa3MHOXXEHHE pacTeHmily, «Jlemenue kierku Oakrtepuit»y, «CtpoeHue
MOJIOBBIX KJIETOK», «CTpOEHHE XpPOMOCOMBDY, «KIETOUHBIH UK,
«Permmukanus  JJHK», «Mwuto3z», «Meio3», «lIpsMoe u HemnpsMoe
pa3Butue», «l'aMeToreHe3 y MIEKONUTAIONIUX U YeloBeKa», «OCHOBHBIE
CTaJuy OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOI, Mukpomnpernapatsl «CriepMaTo30Huabl
MJIEKOIUTAOUIEro», «Slillekierka miekonurarmmero», «Kapruoknues B
KJIETKaX KOpElIKa JIyKa», MarHuTHas MoJeNb-anIuinkanus «Jlenexnue
kietkny, moaens JIHK, moxens meTadasHoit XpoMOCOMBL.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHast pabora Ne 3. «HaOmiomeHue mmTO3a B KIIETKaX
KOHYHMKA KOPEIIKa JyKa Ha TOTOBBIX MUKPOIMpPENapaTaxy.

JlaGoparopnas paborta Ne 4. «3yueHne CTpOCHHS IMOJOBBIX KIETOK
Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3agaum reHetuku. Vctopus pa3BuUTHS T€HETUKU. Poiib
IIUTOJIOTUH Y IMOPUOJIOTHH B CTAHOBJICHUH TeHETUKH. BKitam poccuiickmx
U 3apyOCKHBIX YYEHBIX B pa3BUTHE TEHETUKH. METONbI TEHETHUKU
(TMOPHUIONOTUYECKUH, ITUTOTCHETHYECKUH, MOJIEKYIISIPHO-TCHE THUCCKUT ).
OcCHOBHbIE = TEHETHYECKHE TOHATHS. ['eHeThdeckas  CHUMBOJIMKA,
HCMOJIB3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJEAOBAaHUS TPHU3HAKOB, YCTAaHOBICHHbIE [
MenaeneM. MoHOTHOpPUIHOE CKpEIIMBAHHME. 3aKOH €JIUHO-00pa3us
ruopunoB TnepBoro mnokosieHus. IlpaBuno gomuHUpoBaHUA. 3aKOH



paciueruieHus npu3HakoB. ['unoresa yuctorsl raMet. [loHoe u HEnonmHoOE
JTOMHUHUPOBAHMUE.

JuruOpuaHoe ckpelirBaHue. 3aKOH HE3aBHCHUMOIO Haclel0BaHUs
npu3HakoB. LlUToreHeTMuecKkue OCHOBBI AMTMOPHUIHOIO CKPEIIMBAHMS.
AHanu3upyroniee ckpeumuBaHue. lcnosb30BaHHWE — AHAIM3UPYIOLIETO
CKpEIIMBaHUs JIsl ONpe/iesIeHNs T€HOTUIIA OCOOH.

CuemnienHoe HacnefoBaHue mpu3zHakoB. Pabora T. Moprana mo
CLECIUICHHOMY HACJIEOBaHUIO IeHOB. HapylieHue cuensieHus reHoB B
pe3yJsibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUsI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enetuka mona. XpoOMOCOMHOE ONpeNeNIeHHE Mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U TeTepPOraMeTHbIE OPraHU3MBI.
HacnenoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

N3menuuBocTh. Buabpl HM3MEHUYMBOCTU: HEHACJIEACTBEHHAs U
HaclieACTBEHHass. Ponp cpeapl B HEHACHEACTBEHHOM HW3MEHYUBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW HW3MEHYMBOCTH. BapuanuoHHbIN
pax W BapualnuoHHas  KpuBasi. Hopma  peaknuum — npu3sHaxa.
KosuecTBeHHbIE M KauyeCTBEHHBIE IIPU3HAKM U UX HOpPMa pEAKLHH.
CaoticTBa MOIU(UKAITMOHHON W3MEHUHUBOCTH.

HacnencrBennad, WU FeHOTHITMYECKasl, WU3MEHYUBOCTb.
KombOunaTuBHasi M3MeHYMBOCTh. Melo03 M TOJOBOM TIPOIIECC — OCHOBA
KOMOWHATUBHOM U3MEHUYMBOCTH. MyTammoHHas U3MEHUYUBOCTD.

Kiaccudukanys MyTaliuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIC. YacToTa 1
NpPUYMHBI MyTanui. MyrtareHHble (aKTOpbl. 3aKOH TOMOJOTHYECKUX
pAA0B B HaclieACTBEHHOW n3MeHunBoctu H. M. BaBuiiosa.

BHesinepHas HacIeICTBEHHOCTh U U3MEHYHUBOCT.

I'enetnka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METOMIBI
T'€HETUKH YeJI0BEKa: reHeaJ0rnueCKum, OJIM3HEIIOBBIH,
[IUTOTEHETUYCCKUN,  OMOXUMUYECKHUMA,  MOJEKYISIPHO-TCHETUUECKHM.
CoBpeMeHHOE OIpe/iesICHUEe TEHOTHUIIA: TOJJTHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIIUPOBAHWE, B TOM 4ucie ¢ nomomipto [II[P-ananu3a.
HacnenctBennbie 3a0o0eBaHusl YeJIOBEKa: T€HHBbIE O0Je3HU, OOJE3HU C
HACJICICTBEHHOM TMPEIPacloiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckne © TreHepaTuBHbIE MyTanuu. CTBOJIOBBIE  KIIETKHU.
[TpuHIUIIBI 30pOBOTO 00pa3a KW3HW, AUATHOCTUKH, MPOPUIAKTUKUA U
JICUCHUS TCHETUYECKUX Oose3Hei. Meauko-reHeTHYeCKOe
KOHCYJIbTUPOBAHUE. 3HadeHue MEAUIIMHCKOU FCHETUKH B
MPEeIOTBPAIICHUU U JICUCHUH TeHETHYECKUX 3a00IeBaHNM YeJIOBEKA.

JdemoncTpanum:



[Toptpetsr: I'. Menaens, T. Mopran, I['. ne ®pus, C. C. UerBepukos,
H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumpl u  cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE U €ro
IATOT€HETUYECKAasE  OCHOBAa»,  «3aKOH  paCIICIUIEHUs W €ro
[IUTOTEHETUYECKasi OCHOBa», «3aKOH YHMCTOTHI ramery», «JlurudpumaHoe
CKpeIllUBaHUE, «IluTonoruyeckue OCHOBBI JTUTUOPUIHOTO
CKpelmuBaHus», «Menos3», «B3auMOAEHCTBUE AJUIENBHBIX TE€HOBY,
«'eHeTHUeCKHE KapThl PACTEHUM, KUBOTHBIX U 4YEJIOBEKa», «[ eHeTuka
nona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CUECIUIEHHOTO C TMOJOMY,
«KapuoTunbl dYenoBeka U KUBOTHBIX», «Buabl HW3MEHYMBOCTHY,
«MoaudukarmonHas U3MEHUMBOCThY», «HacnmenoBanue pesyc-hakropay,
«"eHeTHKa rpymnm KpoBu», «MyTalluOHHASI U3BMEHYUBOCTHY.

O6opynoBanue: MO/JIeNU-alIIuKaIU U «MoHorubpugHoe
ckpemuBaHue»,  «HemomHoe — moMmuHUpOBaHUEe»,  «JurubpumHoe
CKpemuBanuey, «Ilepekpéct XpoMocoM», MUKPOCKOT U MUKpoMpenapar
«/Ipo3odunay (Hopma, MyTranuu (GOpMBI KPBUIBEB W OKpPACKH Tela),
repbapuii «['opox MOCeBHOI.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGoparopHass  pabora Ne 5. «l3yueHue  pe3yabTaToB
MOHOTHOPUTHOTO W JAUTHOPHUIHOTO CKpEUIMBaHUA Y JApo30duiIbl Ha
TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabora Ne 6. «M3yuenue wmoauduKamOHHON
U3MEHYMBOCTH, IMOCTPOEHUE BApPUALMOHHOIO psifa WU BapUaAlMOHHOU
KPUBOW».

JlabopatopHast pabota Ne 7. «AHanu3 myTtanuil y npo30puibl Ha
TOTOBBIX MUKpOIIpENaparaxy.

[Ipaktrueckast padora Ne 2. «CocTaBieHUE U aHATU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Ceniekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuuss Kak Hayka W Tpolecc. 3apoXICHUE CEIeKUUU U
nomectukaus. Yuenue H. M. BaBuinoBa 0 HeHTpax MPOUCXOXKACHUS U
MHOTOOOpa3us KyJdbTYpHBIX pacTeHud. LleHTpbl TpOMCXOXIEHUS
JIOMAITHUX )KUBOTHBIX. COpT, MOPOJIa, ITAMM.

CoBpeMeHHBIE METOJIbI CeNIeKIIMU. MacCOBBIM M WHIUBUIYaTIbHbBIN
OoTOOpHl B CEJNEKIMH pacTeHU U KUBOTHBIX. OIEHKa 3KCTephepa.

bnuzkopoacTBeHHOE CKpeluBaHue — UHOpuAuHr. Yucras JauHUA.
CkpemBaHue 4YUCTBIX JHUHUA. ['erepo3uc, wiM rudOpuaHas cuia.
Heponcreennoe CKpelllMBaHUE  —  ayTOPHUJUHT. Otnanénnas

rubpunnzanust u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJy4eHUE



MIOJIMIUIONJOB.  JIOCTMKEHUs  CEJIEKUMU pACTEHHH, JKUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus Kak oTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs.
Oranbl co3ganus pekomOuHaHTHOM JIHK M TpaHCreHHBIX OpraHu3MOB.
Knerounas wunxenepus. Kilerounbsle KynbTypbl. MUKpPOKIOHAIBHOE
pa3MHOXKEHHE  pacTeHuMi. KioHMpOBaHME  BBICOKONPOIAYKTHBHBIX
CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKME U OITUYECKHUE
npo6siembl. [MO — reHeTrueck MOAUDUIIMPOBAHHbBIE OPTraHU3MBI.

JlemoHcTpanuu:

[Toptpetsl: H. W. BaBunos, U. B. Muuypun, I'. /[. Kapneuenko, M.
@. MBaHOB.

Tabmuupt u  cxeMbl: Kapta «lleHTpbl TOPOUCXOXIEHUS U
MHOTrooOpa3ust  KyJIbTYpHBIX  pacTeHui», «llopoasl  momamrHux
KUBOTHBIX»,  «CopTra  KyJIbTYpHbIX  pacTeHui», «OTtnan€HHas
rubpuanzanus», «Padotsl akagemuka M. ®@. IBanoBay, «Ilonmumionausy,
«O0BeKThl OMoTexXHOJIOTHNY, «KileTouHbIe KYyIbTYyphl U KJIOHUPOBAHUEY,
«KoHcTpyHnpoBaHue U IEPEHOC I'€HOB, XPOMOCOM).

OO6opynoBaHue: MyJISKUA TUIOJOB M KOPHEIUIOAOB AUKUX (HOpM U
KyJbTYPHBIX COPTOB pacTeHuil, repOapuii «CenbcKOX03IiCTBEHHBIE
pacTeHUsI».

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

Okckypcusi «OCHOBHBIE METObI U TIOCTUKEHUS CEJIEKIIMHU PAaCTECHUHN
U OKMBOTHBIX (Ha CEJIGKIMOHHYIO CTaHIMIO, TIUIEMEHHYI0 depmy,
COpPTOMCTIBITATEIbHBIM YYaCTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHio
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110
BNOJIOT N HA BA30BOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBauBarOTCs TpeOOBaHUS K
pe3yapTaTaM OCBOEHHs OOy4yaroIUMUCS IPOrpaMM CPEIHEro OOIIEro
0o0pa30oBaHus: JUYHOCTHBIM, METAIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATHBI

B cTpykType JHMYHOCTHBIX PE3YJbTATOB OCBOCHHS MpEeAMETa
«buonorusi»  BBIJICNICHBI  CICAYIONIME COCTABISIONIME: OCO3HAHUE
00yJaromUMHCsT POCCUNUCKON TPaskIaHCKON UICHTUYHOCTH — TOTOBHOCTH
K CaMOpAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIPEACIICHUIO, HAIUYUE
MOTHBallMM K OOYYEHUIO OHWOJIOTHH, IICJICHANPABICHHOE Pa3BUTHE
BHYTPEHHUX YOEKJIEHUM JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUUECKUX TPATUIIUNA PA3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTB 00 YYaIOIIUXCS PYKOBOJICTBOBATHLCS B CBOEH JICATEIILHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MPUCYITUMHU CHCTEME
OMOJIOTMYECKOTO oOpa3zoBaHwus, HaJIA4ue AKOJIOTUYECKOTO
IIPaBOCO3HAHMS, CIOCOOHOCTH CTAaBUTh II€IM U CTPOUTH IKU3HEHHBIC
IUIaHBI.

JInyHOCTHBIE  pe3yJibTaThl OCBO€HUA TmpeaMeTra «buonorus»
JOCTUTAIOTCS B €AMHCTBE YYEOHOW M BOCIUTATEIBHOU JEATCIHBHOCTH B
COOTBETCTBUM C TPAJULMOHHBIMU POCCUHUCKHMMH COLIMOKYIBTYPHBIMH,
HUCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHSATHIMU B
oOImecTBe TMpaBWJIaMH W HOPMaMH TIOBEJACHUS H CIOCOOCTBYIOT
MPOLIECCaM CaMOITO3HAHUSA, CAMOBOCIIMTAHUSA U CAMOPA3BUTHUS, PA3BUTHS
BHYTPEHHEN IO3UIHUU JMYHOCTH, NMATPUOTU3MA, YBAXKEHHUS K 3aKOHY U
MPaBOMOPSJIKY, YEJIOBEKY TpyAda U CTapIIeMy IOKOJIECHHUIO, B3aMMHOTO
YBOKECHHUS, OEpPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HacClCIUI0 |
TpaJIulsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickorn @enepannu,
MIPUPOJIE U OKPYIKAIOIIEH CpEE.

JIn4HOCTHBICE  PE3ydbTaThl  OCBOCHHMSI  Y4eOHOro  mpeaMera
«buonorus»  AOKHBI ~ OTpakaTb T'OTOBHOCTH M CIIOCOOHOCTH
o0ydJaromuxcs PYKOBOJACTBOBATHCS  CPOPMHUPOBAHHON  BHYTPEHHEU
MO3UIMEN JTMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAIMM, MO3UTUBHBIX
BHYTPEHHUX YOEXKJICHUN, COOTBETCTBYIOIIUX TPATUIIHOHHBIM IIEHHOCTSIM
POCCHICKOr0 OOIIeCTBa, PaCHUIMPEHHE >KW3HEHHOTO OIbITa M OIMbITa



NEATEBHOCTA B MPOLECCE pealu3alldd OCHOBHBIX HaIpPaBJICHUN
BOCIIUTATEIbHOU IESATENBHOCTH, B TOM YHCJIE B YACTH:
1) rpazkIaHCKOr0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK OOYyYalomerocs Kak
AKTUBHOTO U OTBETCTBEHHOTI'O YJI€HA POCCUICKOr0 OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX TIIpaB U OOS3aHHOCTEH,
YBAKECHUE 3aKOHA U MTPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOMW JEITEIBHOCTH MPU CO3JaHUU
y4eOHBIX TMPOEKTOB, pEHIEHUM YYEOHBIX W TIO03HABATEJIHLHBIX 3aj1ad,
BBITIOJIHEHUU OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEEsATh COOCTBEHHYIO MO3UIUIO IO OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YyMEHUE YYUTHIBaTh B CBOUX JCHCTBUSIX HEOOXOJIUMOCTH
KOHCTPYKTUBHOTO B3aMMOJICUCTBHUS JIIOJCH C pasHBIMH YOCKICHUSIMHU,
KYJbTYPHBIMH [IEHHOCTSIMU U COI[MAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TMPOILECCE COBMECTHOIO
BBIMIOJTHEHUSI y4e€OHBIX, MO3HABATEIBHBIX W HUCCIIENOBATEIbCKUX 3aiad,
YBQKHUTEJIBHOTO OTHOIICHUS K MHEHHMIO OINIMOHEHTOB IpPH O0CYXKICHHUU
CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJEPIKaHNUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'pakJTaHCKOW HJICHTUYHOCTH,
NaTPUOTU3MA, YBAaXKEHUS K CBOEMY HApoOay, YyBCTBA OTBETCTBEHHOCTH
nepen PonuHou, ropioctu 3a CBOM Kpau, CBOW PoauHy, CBOW S3BIK U
KyJbTYpY, IIPOILJIOE U HACTOSIEE MHOMOHALIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHUE K IPUPOJHOMY HACICIHMIO M MaMsSITHUKaM
IpUpOABI, JOCTHXEHUsIM Poccum B Hayke, MCKYCcCTBE, CIOPTE,
TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCThH OIEHUBATH BKJIAJ] POCCUMCKUX YIEHBIX B CTAHOBIICHUE
U pa3BUTHE OMOJIOTMM, TIOHMMAHHS 3HA4YCHHS OWOJIOTMH B TMO3HAHUU
3aKOHOB MPHUPO/IBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeniHas yOeXIEHHOCTh, TOTOBHOCTb K CIY>)KCHUIO M 3allUTe
OTteuecTBa, OTBETCTBEHHOCTH 3a €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHUS, ATHUYECKOTO
MOBE/ICHUS;



CHOCOOHOCTh OLIEHHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE
pelleHns, OpPUEHTUPYSICh Ha MOpaJbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSAM, CO3/IaHUIO CEMBbHU
Ha OCHOBE OCO3HAaHHOIO IIPUHATUSA LEHHOCTEM CEMEHHOW JKU3HU B
COOTBETCTBHHU C TpaAULMAIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHpY, BKIIOYas OSCTETUKY ObITa,
HAyYHOTO M TEXHUYECKOro TBOPYECTBA, CIOPTA, TPYyJa, OOLIECTBEHHBIX
OTHOILICHMH;

MOHUMAHUE AMOIMOHAIBLHOTO BO3JCHCTBUS JKMUBOW MPUPOILI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHJIaX MCKYCCTBA,
CTpeMJICHUE MTPOSBIISATH KAYECTBA TBOPUYECKON JTMYHOCTH;

5) ¢usuvyeckoro BocnuTAHUSA, G(GOPMHUPOBAHMA KYJIbTYpPbI
310POBbA M SMOLMOHAJIBLHOI0 0JIArONOJIyYHs:

NOHMMAaHHUE U peann3aius 3J0pOBOro U 0€30MacHOT0 00pasa KU3HU
(3mopoBoe mHTaHWE, COONIOJIEHWE TUTHECHUYECKUX TIPaBWI M HOPM,
cOaJIaHCUPOBAHHBINA PEXHUM 3aHATUN U OTIbIXa, peryiisipHas (pusndeckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILIEHUS
K COOCTBEHHOMY (PM3MUECKOMY M TICHXUYECKOMY 3/I0POBBIO;

NOHUMAaHHUE LIEHHOCTH MPAaBWJI UHIUBUAYAIBHOTO U KOJJIEKTHBHOIO
0e30macHOro MOBEJACHHS B CUTYAIUAX, YTPOXKAIOMINX 30POBBIO U KU3HU
JIIO/IEH;

OCO3HAHUE TMOCIEACTBUA W HENPUATHS BPEAHBIX IPUBBIYEK
(ymotpeOGaeHus aNKoroJis, HAPKOTUKOB, KYPEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTh K  TpPYAy, OCO3HaHUE LIEHHOCTH MAacTepCTBa,

TPYI0II00HE;
TOTOBHOCTh K AaKTHBHOH JESATCIIBHOCTH TEXHOJOTHYECKOH U
COILIMAJIbHOM HaIPaBJICHHOCTH, CIIOCOOHOCTB UHUIUUPOBATD,

IJIAHUPOBATh U CAMOCTOSITENIBHO BBINIOIHATh TAKYIO JIEATEIbHOCTD;

WHTEPEC K pasnudHbIM chepam MpodecCHOHATLHON JesATEeIbHOCTH,
yMEHUE COBEpIIaTh OCO3HaHHBIM BbIOOp Oyaymieid mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BaHUIO HA
NPOTSHKEHUU BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS:



AKOJIOTHYECKH LEJIeCO00pa3HOe OTHOIIEHHWE K NPHUPOAE Kak
HMCTOYHUKY KU3HU Ha 3EMJIE, OCHOBE €€ CyIIeCTBOBAHNS;

NOBBILIEHUE YPOBHS SKOJIOTMYECKOH KyJIbTYphl: NpUOOpeTeHue
OMBITA MJIAHUPOBAHUSI TTIOCTYIIKOB M OLIEHKU UX BO3MOYKHBIX MOCIEICTBUN
JUIL OKPYKAIOIIEN Cpelibl;

OCO3HAHHME TIJIO0AJBHOIO XapaKTepa 3KOJOIMYECKUX NpodieM u
IIyTEN UX PELICHU;

CIIOCOOHOCTh ~ MCIOJIB30BaTh MpPUOOpETaeMble MpU  HM3YyYEHUU
OMOJIOTMM 3HAHUS W YMEHUS MpPHU PEIIeHUH NpoOJieM, CBSI3aHHBIX C
palMOHANILHBIM IPUPOJIONOJIb30BAHUEM (COOMIOACHUE MPABUIT TTOBEICHHUS
B MPUPOJE, HAINPABICHHBIX HA COXPAHEHHE PABHOBECHUS B DKOCHCTEMAX,
OXpaHy BUJIOB, DKOCUCTEM, OHOChephl);

AKTUBHOE HEMpUSITUE NCHUCTBUM, MPUHOCIIIUX BPEd OKpYKarouen
OPUPOJAHONM  Cpelle, YMEHHE [MPOTHO3UPOBATH  HEOJAronpHUsTHbIC
JKOJIOTUYECKUE  TIOCJIEACTBUS  NPEANPUHUMAEMBIX  JCUCTBUHA U
pPEeA0TBPAILATh HX;

HaJU4YUE PA3BUTOrO HKOJOTHMUYECKOTO MBIIIICHUS, SKOJIOTHYECKOU
KyJbTYpbl, OIbITa JEATEIBHOCTA HKOJIOTMYECKOW HAaNpaBI€HHOCTH,
YMEHUS PYKOBOJCTBOBATHCSA MMM B IMO3HABATEJIbHOW, KOMMYHUKATHUBHOMN
U COLMAJbHON NpaKkTHKE, TOTOBHOCTH K YYacTHUIO B IPAKTHYECKOMN
NEATEIbHOCTU SKOJIOTHYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOT'0 Ha JIUAJIOTe KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B HOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOM KYJBTYpPbl Kak
CpeACTBa B3aUMOJEHUCTBUS MEXKY JIFOABMU U MO3HAHUS MUPA;

NOHMMaHKe CHeupUKN OMOJIOTUN KaK HayKH, OCO3HAHUA €€ POy B
dbopMHUpPOBAaHUU  PAIMOHATBHOTO HAYYHOTO MBIIIIEHUS, CO3/IaHUU
LIEJIOCTHOIO MpEACTaBICHUS 00 OKpPYKAIOIIEM MHpPE KaK O €IUHCTBE
OpUPOJbI, YeloBeKa U  oOllecTBa, B  [O3HAHUU  IPUPOJHBIX
3aKOHOMEPHOCTEN M PEIIEHHH MpOo0JIEM COXPAaHEHHUs NPHPOJHOIO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJOTMM i1 COBPEMEHHOMU
UMBWIM3ALMKU: OOECIEUEHUs] HOBOTO YPOBHS pPa3BUTUS MEJUILIMHBI,
CO3JaHUE TMEpPCIEKTUBHBIX OMOTEXHOJIOTMH, CHOCOOHBIX  pEIIaTh
pecypcHbie TPOOIEMbI Pa3BUTHS YEIOBEUYECTBA, MMOMCKA MyTEH BBIXO/1A U3
I00AJBHBIX AKOJOTHMYECKUX MpoOieM U obecreueHusl mnepexona K



YCTOMYMBOMY Pa3BUTHUIO, PAIIMOHATIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYUYCHUHN OMOJIOTUYECKUX 3HAHUM B IIEJISIX
MOBBIIICHUS 001 KYJIbTYPhl, €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH, KaK
COCTaBHOM 4YacTu (PYHKIMOHAIBHOM TPAMOTHOCTH OOydYaronuxcs,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NMOHUMAHHUE CYIIHOCTU METOJOB TIO3HAHMS, WCIOJIL3YEMbIX B
€CTEeCTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOIL30BaTh MOJy4aeMble 3HAHUS
JUIT  aHanmu3a W OOBSICHEHUs SIBJICHUW OKpYXXAlolero wmupa U
OPOUCXOANIMX B HEM HM3MEHEHUH, YMEHHE JellaTh OOOCHOBAHHBIC
3aKJIIOUEHMS] HA OCHOBE HAYUYHBIX (JAKTOB U UMEIOIIUXCS JJAHHBIX C LEJIbI0
MOJIYYEHUS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh ~ CAMOCTOSITEIBHO ~ MCIMOJB30BaTh  OMOJIOTHYECKUE
3HAHUS JJIs1 PEIICHUs MPOOJIEM B PeabHBIX KU3HEHHBIX CUTYaIIHX;

OCO3HAHHWE IIEHHOCTM HAy4YHOM  JEATEeIbHOCTH, TOTOBHOCTH
OCYHIECTBJISITh MPOEKTHYI0 U  HCCJEAOBATENbCKYIO JESTEIbHOCTD
WUHAUBUAYAJIHHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIMPEPHIBHOMY O0pa30oBaHUIO U
caM0o00pa3oBaHWIO0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUM TIO
OMOJIOTHUY B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOEHUS Y4YEOHOro TpeaMeTa
«buonorus» BKIIOYAIOT: 3HAUUMBbIE ISl (POPMHUPOBAHUS MHPOBO33PEHUS
O0y4JaromuXcsd MEKIUCIUTUTMHAPHBIE (MEXIPEeIMETHbIC) 00IIeHay HbIC
MOHSITHSI, OTPAXAIONIUWE IEJTOCTHOCTh HAYYHOW KapTHUHBI MHpa H
cnenurKy METO/IOB MO3HAHMSI, UCTIOIh3YEMBIX B €CTECTBEHHBIX HAayKaX
(BeImecTBO, JHEPTHs, SBJICHWE, IPOIECC, CHUCTEMa, HAY4YHBIM (akT,
NPUHIINAI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsI, HCCIEIOBAHHE,
HAOJIOICHNE, W3MEpPEHHE, JKCIEPUMEHT W JPYTuX), YHUBEPCAIbHBIC
yueOHbIC TeNCTBUSA (To3HaBaTEIbHBIE, KOMMYHUKATHUBHBIE,
pETYISITUBHEIE), obOecrneunBaroniye ¢GopMupoBaHue (YHKIIMOHATHLHOU
TPaMOTHOCTH U COITMATBHOW KOMIIETCHIIMH O0YYaroNUXCs, CHOCOOHOCTD
OOydJarommXxcs  WCIOJIB30BaTh  OCBOSHHBIE  MEXIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYCCKNE 3HAHWS W YHHUBEpCAIbHBIC yUeOHBIC NEHCTBHUS B
MMO3HABATEIBHOU U COIMAIIBHOMN MTPAKTHUKE.

MeranpenMeTHbIE PE3YJIbTaThl OCBOCHHS IPOTPAMMBI  CPETHETO
o0111ero oOpa3oBaHus TOJKHBI OTPAXKATH:



OByajleHHe YHHBEPCAJbLHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOrHYeCKHe JeiCTBHSI:

CaMOCTOATEIHLHO (OPMYIUPOBATh M aAKTyaJIHM3UPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWUWA MPHUEMBI  JIOTUYECKOTO
MBIIUICHUST  (aHajdu3a,  CUHTE3a,  CpaBHEHWs,  Kiaccudukaiuwu,
000011IeHHST ), PACKPBIBATH CMBICT OMOJOTHYECKUX TOHITHH (BBIACIATH X
XapaKTepHbIC IPU3HAKH, YCTAHABIMBATE CBS3U C APYTUMH TIOHITHSIMH ),

OTIPEIEIISITh 1S JISATSILHOCTH, 3a]1aBast apaMeTPhbl U KPUTSPUHU HX
JOCTKEHUS, COOTHOCUTh PE3YJbTAThl JIEATEIBPHOCTHA C MOCTABICHHBIMU
TEISIMU;

UCIIOJIH30BaTh OMOJIOTMYECKHUE TIOHATHUS JIJIsi OOBsICHEHHS (DAKTOB U
SIBJIECHUM KUBOU IPUPOJIBIL;

CTPOUTH JIOTHYECKHUE PACCYXACHHUSA (MHIYKTUBHBIC, JICTyKTHUBHBIC,
10 AaHAJIOTHMH), BBIABIATh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B
paccMaTpUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH BHIBOBI U 3AKITIOUCHUS;

OPUMEHSITh CXEMHO-MOJICNIbHBIE CpPEICTBA JUIsl TPEICTaBICHUS
CYIIIECTBEHHBIX CBA3€H M OTHOIICHHH B HM3y4aeMbIX OHOJIOTHMYECKHUX
00BEKTaX, a TaKkKe MPOTUBOPEYUH pa3HOTO poJa, BBISBICHHBIX B
Pa3TUYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarpiBaTh IUIaH peEIIeHUS MpoOJeMbl ¢ YYETOM aHaIM3a
UMEIOIIUXCS MAaTEPUATIbHBIX U HEMaTEePHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIHHOCTb, OIICHHBATh COOTBETCTBHUE
PE3YNBTATOB LIETSIM, OIICHUBATh PUCKHU TOCJIEICTBUN JEATEIHHOCTH;

KOOPJMHUPOBATh M BBIMOJHATH PabOTy B YCIOBUAX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBaTh KpEaTHMBHOE MBIIIUICHHE TMPU PEIICHUU >KU3HEHHBIX
pooeM.

2) 6a30BbIe HCCIET0BATEIbCKUE AeHCTBUS:

BJIQJICTh HAaBBIKAMU YYEOHO-HCCIEAOBATENILCKOW ¥ TIPOSKTHOU
JESTETPHOCTH, HABBIKAMH Pa3pelIeHuss MpoOJieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJOB  PEIICHUs
NPAKTHYECKUX 33724, IPUMEHEHUIO Pa3TUIHBIX METOIOB TTO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIC BUABI JEATEIBHOCTH 10 MOJIYYCHHUIO
HOBOTO 3HAHUS, €T0 WHTEPIPETAINH, MPEOoOPA30BaHUIO U MPUMCHCHUIO B
y4eOHBIX CUTYAIHMSIX, B TOM YUCJIE PU CO3TaHUH YICOHBIX U COIMMATBHBIX
MPOCKTOB;



dbopMupoBaTh HAy4HBIA THUIN MBIIUICHUS, BJIAJETh HAaYYHOU
TEPMUHOJIOTHEH, KIIOYEBBIMU MOHSITUSIMU U METOaMU;

CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a7a41 B 00pa30BaTeIbHON
NESATEIbHOCTU Y KU3HEHHBIX CUTYaIUsX;

BBISIBIIATH TPUYUHHO-CJICACTBEHHBIC CBA3U M aKTyaJIU3UPOBATH
3a/1a4y, BBIJBUTATh TUIOTE3y €€ PEIICHUs, HaXOJIUTh apTryMEHTBHI s
JI0OKa3aTeIbCTBa CBOMX YTBEPXKIAEHUMU, 3a]1aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBATH MOJYYCHHbIE B XO/€ PELICHUS 3aJa4l PE3yJbTaThl,
KPUTHUUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, MPOTrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYyallUMsM, OIICHUBAaTh NPUOOPETEHHBIN
OTIBIT;

OCYIIECTBIISITh II€JICHANPABICHHBIM TMOUCK TMEepeHoca CpPelICTB U
CIoco0OB IeMCTBHS B IPO(ECCUOHATBHYIO CPELLY;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO U IMPAKTHYCCKYIO
00JIaCTH JKU3HEACSITEIIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTaTh HOBBIE WJEH, MpeasiaraTh OPUTHHAIbHBIE MOAXOAbl U
pElIeH s, CTaBUTh NPOOJIEMBbI U 3a/1auH, JOMYCKAIOIINe ajJbTepHATUBHBIC
pEIIeHHUS.

3) paboTa ¢ nunpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHMKAX WHGpOpMAIHK (TEKCTE
y4eOHOTr0 TOCOOMS, HAay4dHO-TIOMYJSPHON JIUTEpaType, OHOJIOTHUCCKHUX
CJIOBApSIX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHbIX, B UHTEepHETE),
aHATM3UPOBATh MHPOPMAIIUIO PA3IIUYHBIX BUJIOB U ()OPM MPEICTABICHHUS,
KPUTHUYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSATh PA3NTUUYHBIE METOIBI MPHU
MOWCKE M OTOOpe Omojormyeckodl wuHPOpMauu, HEOOXOIUMON s
BBITIOJTHEHHUS YI€OHBIX 3a/1a4;

npruoOpeTaTh OTIBIT UCIIOJIb30BaHUS
MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, COBEPIICHCTBOBATH
KyJbTYPY aKTUBHOT'O MCIIOJIb30BAaHUSI PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATEITLHO BHIOMPATh ONTHMAIBHYIO (hOopMy TpencTaBiieHUs
Oouosiornueckoit uapopmanuu (cxembl, rpaduky, IUarpaMmbl, TaOJIUIIbI,
PUCYHKH U IPYTOE€);

WCIIOJIb30BaTh HAyYHBIA SI3bIK B KauyeCTBE CPeACTBa Mpu pabore ¢
Ouosiornueckoi MHpopmalmen: NPUMEHATh XUMUYECKUE, (PU3UUECKUE U
MaTreMaTU4eCcKhue 3HAKM M CUMBOJIBI, (opMmylbl, abOpeBuaTypy,



HOMEHKJIATYpY, UCIIOIb30BaTh u npeoOpa3oBLIBATH
3HAaKOBO-CHMBOJIMUECKUE CPECTBA HATJISITHOCTH;

BJIAJ€Th HABBIKAMU pACIIO3HABAHUS W 3allUThl HHGOPMAIUU,
uH(OpPMaIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBnagenne YHHBepPCAJIbHBIMH KOMMYHUKATHBHBIMU
AeCTBUAMM:

1) obmenue:

OCYIIECTBIIAITh KOMMYHHMKAIIMM BO BCeX cdepax >KU3HU, aKTUBHO
y4acTBOBAThH B IUAJIOTE UJIW JUCKYCCUU TIO CYIIECTBY 00CYKIaeMON TEMbI
(yMeHHMe 3ajaBaTh BOIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHTEILHO
BBITIOJIHEHUSI ~ TIpeJylaraeMoil  3ajlauyd, y4YUTHIBaTh HWHTEPECH |
COTJIACOBAHHOCTH MO3UIUN APYTUX YUACTHUKOB JUAJIOTA U IUCKYCCHUH);

pacrio3HaBaTh HEBepOaJbHBIE CpPEJACTBA OOIICHUS, TIOHUMATH
3HAQYCHUE  COIMAJbHBIX  3HAKOB, TMPEANOCHUIOK  BO3HUKHOBECHHS
KOH(DJIMKTHBIX CHUTyallud, yMETh CMSAT4aTh KOH(JIUKTHI W BECTH
MIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CIOCOOaMU OOIIEHHS M B3aMMOJEHUCTBUA,
NOHUMATh HAaMEpPEHUs JAPYIHuX JIIOAEH, MPOSBIATh YBaXKUTEIbHOE
OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH opMe HopMyITUpOBATH CBOU
BO3PaKEHUS;

pPa3BEPHYTO H JIOTMYHO U3JIaraTb CBOK TOYKY 3pEHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eITeJIbHOCTD:

NOHMMATh W  MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON H
WHIMBHUIYaJbHONH palOOThl TPU PEIICHHH OWOJIOTHYECKOW MPOoOJIeMBl,
00OCHOBBIBaTh ~ HEOOXOAMMOCTh MPUMEHEHHS TPYNIOBBIX  (GopM
B3aMMOJICHCTBHSI IPY PEIICHUH YIeOHOM 3a/1au;

BBIOMpATh TEMATHKy U METOJIbI COBMECTHBIX NEHUCTBHUHA C YYETOM
00IIUX UHTEPECOB M BO3MOYKHOCTEH KaXKIOTO WieHA KOJUICKTHBA;

OPUHUMATh LEIM COBMECTHOUN JEATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEHUCTBHUS MO €€ JOCTHUKEHUIO: COCTaBIATH IUIAH
NENUCTBHIM, pactipeensTh pOiu C Y4ETOM MHEHUN YYACTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAYECTBO CBOET0 BKJIAJa M KaXKJOT0 YYaCTHUKA KOMAH/Ibl
B 00U pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

MpejiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C TTO3UIIUA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;



OCYIICCTBIISITh ~ MO3UTUBHOE  CTPATETHYECKOEC  TIOBEJACHHWE B
Pa3TUYHBIX CHUTYAIUSAX, MPOSIBISATH TBOPUYECTBO U BOOOpa)kKeHHE, OBITH
WHUITUATUBHBIM.

OBjajieHNe YHUBEPCAJIBHBIMH PEeTryJISTHBHBIMHU TeHCTBHIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUWS JJIS BBISABICHUS TPOOJIEM U
UX PEIICHUS B )KM3HCHHBIX U YYCOHBIX CUTYAIUX;

BBIOMPATh HA OCHOBE OMOJIOTMYCCKUX 3HAHUH I1€JIEBBIC U CMBICTIOBBIC
YCTAaHOBKH B CBOWX JICHCTBHSX M IOCTYNKAaX IO OTHOIICHUIO K >KHBOU
IPUPOJIE, CBOEMY 3/I0POBBIO H 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATEILHO OCYIICCTBIISITH TIO3HABATEIBHYIO JIEATCIBHOCTD,
BBISIBJISATH MPOOJIEMBI, CTAaBUTh M (DOPMYIUPOBATH COOCTBCHHBIC 3a]]aUH B
0o0pa30oBaTeILHOM JICATCILHOCTH M KU3HCHHBIX CUTYAIIUSX;

CaMOCTOSITEJILHO COCTaBIIATh IUIAH PEHICHUS MPOOJEMBI C YYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEANIOUTECHU;

JaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

paciMpATh paMKH y4yeOHOro TMpeJAMeTa Ha OCHOBE JIMYHBIX
MPEATIOYTEHNH;

7enatb OCO3HAHHBIA  BBIOOp, apryMeHTHpOBaTh €ro, Oparth
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh  (DOPMUPOBAHMIO M TPOSIBICHUIO  IHPOKOU
SPYAUIIMU B Pa3HBIX OOJACTAX 3HAHWUN, IMOCTOSIHHO TIOBBIIIATH CBOM
00pa3oBaTeIbHBIN U KYJIBTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

7aBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCHTh KOPPEKTHUBBHI B
JeSITEHbHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB IICIISIM;

BJIQ/ICTh HaBBIKAMHU TI03HABAaTEIBHOW pedIeKCHH KaK OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUN U MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHWI, WUCIIOIH30BaTh MPUEMBI PEPIICKCUU ISl OLICHKH CUTYaIluH,
BBIOOpA BEPHOTO PEIICHHUS,

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATH PEHICHUS TI0
UX CHIKEHUIO;

IPUHUMATh MOTUBBI M ApTyMEHTHI APYTUX TP aHATU3E PE3YIHTATOB
NeSTETHPHOCTH;

3) mpuHsiTHE Ce0s M IPYTrHUX:

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTHI APYTHUX MIPH aHATU3€E PE3YIHTATOB
NeSTETHbHOCTH;



MPU3HABATH CBOE MPaBO M MPaBO APYIMX HA OLIMOKHU;
pa3BUBaTh CIOCOOHOCTh MOHMMATh MHUP C TO3ULUUU JIPYroro
4eJI0BEeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl ocBoeHUs nporpammbl COO no 6uongoruu
Ha 0a30BOM YPOBHE BKJIIOYAIOT CIELM(PUUECKUE I YYEOHOro mpeIMeTa
«buonorus» HaydHble 3HaHHS, YMEHUS W CHOCOOBI JEHUCTBUU MO
OCBOCHHUIO, HWHTEpPHpEeTallMd ¢ TMPeoOpa30BaHUIO 3HAHUM, BUJIBI
NEATEeNIbHOCTH 1O MOJY4YCHUI0O HOBOTO 3HAHUS M MPUMEHECHHIO 3HAHUM B
pPa3IMYHBIX YYEOHBIX CHUTYallMsIX, a TaKXe B peaJbHbIX >KU3HEHHBIX
CUTyaIlusIX, CBS3aHHBIX C Owosioruedi. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTaBIEHBI MO TOJaM O0yUCHHUS.

[IpenmerHble  pe3yJabTaThl  OCBOCHHS  Y4eOHOro  mpeaMera
«buonorus» ¢ 10 knacce NOMTKHBI OTPAKATD:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJIOTHUU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA W HAYYHOTO MHUPOBO33PEHHS, O
BKJIAJIE POCCHUICKHX M 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonornu, ¢QYHKIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKa I PEIICHHUS
AKU3HEHHBIX 3a/a4;

YMEHHE PACKPBIBATH COJEpKaHHE OUOJOTHYECKUX TEPMUHOB U
MOHSITHI: >KH3Hb, KJIETKAa, OpraHu3M, Meraboin3Mm (0OMEH BEIIeCTB H
NpeBpalllecHUEe DHHEPruu), TroMeocTtad (caMmoperyisius), ypoBHEBas
OpraHu3anus >KUBBIX CHCTEM, CAMOBOCHPOM3BEACHUE (PENpPOAYKIHSA),
HACJIEJCTBEHHOCTh, H'3MEHUUBOCTh, POCT U PAa3BUTHUE;

yMEHHE  H3JaraTb  OWOJOTHYECKHEe  Teopuu  (KJIETOYHAs,
XpOMOCOMHAsI, MYTallMOHHAs, IEHTpaJbHas JOTrMa MOJIEKYJISIPHON
6uonorun), 3akoHsl (I'. Mennens, T. Moprana, H. U. BaBunosa) u yuenus
(0 IeHTpax MHOTOOOpa3Hs M MPOUCXOKACHUS KyIbTYPHBIX pacTeHuid H.
N. Basunosa), omnpeaensiTh T'paHUIbl HX MNPUMEHUMOCTH K KHBBIM
CUCTEMaM;

yMEHUE BIAJETh METOJaMH HAYYHOIO TMO3HAHUS B OWOJIOTUU:
HaOJIOJICHME U ONUCAHUE MKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUMH,
opraHu3zanus W  TPOBEJCHHUE  OUOJIOTMYECKOrO0  HKCIEPUMEHTA,
BBIJIBUYKEHHE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXK/y UCCIIEAYyEeMbIMU
BEJIMYMHAMH, OOBSACHEHUE MMOJYYEHHBIX PE3YyJIbTAaTOB, UCIOJIb30BAHHBIX



HAyYHBIX TIOHATHHA, TEOPHA M 3aKOHOB, YMEHHE Je/aTh BBHIBOABI HA
OCHOBAHHH TMOJTYYCHHBIX PE3YIbTATOB,

YMEHHE BBIICIATh CYIIECTBEHHBIE NPHU3HAKKM BHPYCOB, KIETOK
OPOKapHOT W  DYKApUOT, OJHOKIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, 0COOCHHOCTH MPOIIECCOB: 0OMEHA BELIECTB U MPEBPALECHUS
SHEPrUM B KJIETKe, (OTOCHMHTE3a, IIACTUYECKOTO U SHEPTreTHUYECKOTO
oOMeHa, XeMOCHHTE3a, MUT03a, Meii03a, OTUTOIOTBOPEHUS, Pa3MHOKCHHS,
WHIUBHUYaIbHOTO PA3BUTHS OpraHu3Ma (OHTOTeHE3),

YMCHHE TIPUMEHATh TIOJyYEHHBIC 3HAHHWS JUISI  OOBSICHCHHS
OMOJIOTMUECKUX TPOIECCOB M SIBJICHHMA, JUIsI TPHUHATHS TMPAKTUICCKUX
pellIeHni B MOBCEAHEBHON JKU3HU C IENbI0 oOecreueHus] 0e30MacHOCTH
CBOETO 3JI0OPOBBSI U 370POBBsSI OKPYXKAIONIUX JIFOJIeH, COOMIOACHHSI HOPM
IPaMOTHOTO TMOBEACHHS B OKPYXKAIOIIEH MPUPOIHON cpele, MOHNMaHHe
HEOOXOMMOCTH MCIIOJb30BaHUs TIOCTIKEHUH COBPEMEHHOW OMOJIOTHH 1
OMOTEXHOJIOTHH IS PAIlIOHATBHOTO IPUPOIOTIONB30BAHUS;

yYMEHHE peliaTh JIEMEHTAapHbIE T'eHETHYECKHE 3aJa4d Ha MOHO- U
IUTUOPUHOE CKpEIIMBaHWE, CIEIUICHHOE HACIeI0BaHUE, COCTABISATH
CXEMbI MOHOTHOPUIHOTO CKPEIIUBAHUS IS MTPeICKa3aHus HAacIeT0BaHUS
NPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBINIOJHATH JIA0OpATOpPHBIE M MPAaKTHYECKHUE padOTHI,
coOoaTh TMpaBwia TIpU paboTe ¢ ydyeOHBIM H  Ja0OpaTOPHBIM
000py1I0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh M MHTEPIPETUPOBATH HH(POPMAITHIO
OHMOJIOTMYECKOTO COJICPIKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX ~ UCTOYHUKOB  (CpeAcTBa  MaccoBOM  WHGoOpMaIuH,
HAY4YHO-TIOMYJIIPHBIC MaTepHaIIbl), ITUYCCKHE AacCIeKThl COBPEMEHHBIX
UCCIIEZIOBAHUN B OMOJIOTHH, MEUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHbIE U  YCTHBIE
coobmieHus, 0000mas OMOTOTHYECKYI0 WHMOPMAINI0 U3 HECKOJIbKHX
UCTOYHHKOB, TPAMOTHO UCIIOJIh30BaTh MOHATHHHBIN anmapat OMOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJuunyecTBOo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n KoHTpoabHbI IIpakTH4eckn
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThI e padoThl
pecypchl
bu6moreka [IOK
Buonorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c29
2
bu6mmoreka [IOK
JKuBble cUCTEMBI U KX OpraHu3aIus 1 https://m.edsoo.ru/7f41c29
2
bu6mmoreka [JOK
XHUMHYECKUI COCTAB U CTPOEHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c29
2
bubnuoreka [JOK
KuzHenestenbHOCTh KIETKU 6 https://m.edsoo0.ru/7f41c29
2
Pa3zMHOkeHNEe 1 THANBUAYATbHOE PA3BUTHE bubmorexa HOK
4 P 5 1 https://m.edsoo.ru/7f41c29
OpraHu3MOB )
HacnencrBeHHOCTh M1 UBMEHYUBOCTD 8 15 bubnmuoreka [JOK

OpraHnu3MoOB

https://m.edsoo.ru/7f41c29



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

2

Cenekuust opranu3mMoB. OCHOBBI

bubmmoreka [{OK

7 3 https://m.edsoo.ru/7f41c29
OMOTEXHOJIOTUH )
bubmmoreka [{OK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c29
2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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

IHOYPOYHOE IIVIAHUPOBAHHUE

KoumnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoxa KoHTpobHBI IIpakTHyecku U3y4YeHH
n/n Bcero o0pa3oBaTejibHbIE
e padoThI e padoThI |
pecypcsl
bu6mmoreka [IOK
https://m.edso0.ru/863e612
1 buosorus B cucreme Hayk 1 »
Https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTrueckast pabota Ne 1 bubnuoreka [IOK
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 https://m.edso00.ru/863e612
METOJIOB TIPH M3y4EHHU 2
OMOJIOTHYECKIX 0OBEKTOBY
bu6mmoreka [JOK
buonoruueckue cucteMbl, IPOLECCHI
3 1 https://m.edso0.ru/863e656
U UX U3y4eHUe 4
4 XuMHYECKUH cOCTaB KIeTKH. Boja u 1 bubmuoreka [JOK
MUHEpaIbHBIE COJIU https://m.edso0.ru/863e674e
bubnuoreka [JOK
5 benxu. CocTaB u cTpoeHue OeKoB 1 https://m.edsoo.ru/863e6b7
2
5 depMeHTbI — OHOJIOTHYECKHE 1 05 bubnuoreka [IOK

Katanuzaropsl. JlaboparopHas

https://m.edso0.ru/863e6b7



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

pabota Ne 1 «3yuenue 2
KaTaJINTHYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
bubmmoreka [{OK
7 VriaeBoapl. JIMuALI https://m.eds00.ru/863e687
0
bu6moreka [IOK
8 Hyxnenrossie kucnoTsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus n MmeTo1bl U3y4eHHUst bubnuoreka [IOK
kietku. Knertounas teopus https://m.eds00.ru/863e6e88
10 KneTka kak menocTHas JKuBas
cucrema
CtpoeHue s3yKapuoTHYECKON KIIETKH.
JlaGopaTtopnas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnunoreka [JOK
11 PacTeHHIA, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716c¢
TOTOBBIX MUKpOIIpEIapaTax U ux
OIIHCAHMC
bu6mmoreka [JOK
12 OOMeH BelecTB WiId METab0JIM3M httos://m.edsoo.ru/8636766¢
bu6mmoreka [JOK
13 Potocntes. XemocHrres https://m.eds00.ru/863e7c98
14 DHepreTudeckuii oOMeH bu6mmoreka [JOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
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
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

https://m.edsoo.ru/863e7aae

JKu3HeHHBIN LMK KIETKHU. [{enenue
kietkn. Muro3. JlaboparopHas

bubmmoreka [{OK
15 pabota Ne 3 «HaGmrogenue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKPOIIpEIapaTax»
16 buocunres O6enka. Peakmms bu6mmoreka [IOK
MaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6moreka [IOK
17 Tpancisms — onocwites benka https://m.edso0.ru/863e796e
Hexknerounsie popmbl )KH3HH — Bubmaorexa IIOK
18 P https://m.edso0.ru/863e754
BHPYCHI 0
bu6mmoreka [JOK
https://m.edsoo.ru/863e81b
19 ®dopMbl Pa3MHOKEHUST OPTaHU3MOB 6
Https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Metios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHKe U Pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEeHHeE.
Jlaboparopuas padora Ne 4 Bubmzorexa LIOK
21 PaTOPHAT p i 0.5 https://m.edsoo.ru/863e81b

«M3yueHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIIpernapaTax»

6



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

NuauBunyanbHOE pa3BUTHE

bu6mmoreka [{OK

22 https://m.eds00.ru/863e843
OpraHU3MOB 6

93 'eneTnka — Hayka o bubnuoreka [JOK
HACJIEICTBEHHOCTH N M3MEHUYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU Hacle0BaHUS bubnnorexa [JOK

24 pu3HakoB. MoHOTrHOpUIHOE https://m.edso0.ru/863e887
CKpENBaHUE 8

UTHOpHUIHOE CKPENBAHNE. 3aKOH
25 feaaBHI():HMoro Haine OBaHUS bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrermieHHoe HacjleI0oBaHue
npu3HakoB. JlaboparopHas padota No
5 «M3yuenue pe3yabTaToB bubnuoreka [JOK

26 0.5
MOHOTHOPHTHOTO ¥ TUTUOPHUIHOTO https://m.edso0.ru/863e8c60
CKpeNTUBaHMs Y Ap030(HIIbI Ha
TOTOBBIX MUKPOTIpEIIapaTax»

97 I'enetuka nona. HacaenoBanue bubnuoreka [JOK
MPU3HAKOB, CIEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
HsmenunBocts. Henaciencrsenuas
M3MEeHUYUBOCTb. JlabopaTopHas

)8 pabota Ne 6. Uzyuenue 05 bubnuoreka [IOK

MOU(PUKATMOHHONH N3MEHUUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PAAA U
BAPUALIMOHHON KPUBON»

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



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HacnenctBeHHast HN3MEHUYHUBOCTD.

29 Jlaboparopuas padota Ne 7. «Ananus 1 05 bubnuorexa [JOK
MYTaIHi y Jp0o30(HITBI HA TOTOBBIX ' https://m.edso00.ru/863e8efe
MHUKpOTIperiapaTax»

bubmmoreka [{OK
30 I'enernka yeoBeka 1 https://m.edsoo.ru/863e8d7
8
Peseprubrit ypok. O6001eHIE TIO
31 teMe «HacneacTBeHHOCTE U 1
W3MEHUYHUBOCTH OPraHU3MOBY
bu6mmoreka [IOK
32 Cenekuus Kak HayKa M IIpoLece 1 https://m.edso0.ru/863e921
4
MeTomb!l ¥ JOCTHIKEHUS CECKIINU bubmorera [JOK

33 . 1 https://m.edsoo.ru/863e921
pacTeHuil 1 KUBOTHBIX 4
buoTexHo0THS Kak oTpacib bubmorexa LHOK

34 P 1 https://m.edso0.ru/863e933
MIPOU3BOJICTBA 6

OBIIEE KOJIMYECTBO YACOB I1O0 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

MNPOBEPAEMBIE TPEBOBAHUS

Kon nposepsiemoro
pe3yJbTara

IIpoBepsieMble NMpeMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/bLHOM
NMPOrpaMMbI CpeJIHEro 0o1ero 00pa3zoBaHus

CoopMHUpOBaHHOCT 3HAHWH O MecTe W poilu OHONOrMU B CHCTEME HAyYHOIO 3HAHUS
€CTCCTBEHHBIX HayK, B (DOPMHPOBAHMM COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTUHBI MHpa
U HAyYHOTO MHPOBO33PEHUS; O BKJIAJE POCCUHCKHX M 3apyOeKHBIX Y4YEHBIX-OHMONOTOB B
pasBuTHE OMONOrNY; (QYHKIHMOHAIBEHON IPaMOTHOCTH YeJIOBEKA ISl PeIICHUS )KU3HEHHBIX 3a]1a4

YMeHHE pacKphIBaTh COACpKAHWE OHONOTHYCCKHUX TEPMUHOB M IMOHSATHH: JKU3Hb, KIICTKA,
opranu3Mm; Merabomu3M (0OMEH BeHIECTB M MpeBpalleHHe dSHEPruM), TrOMeocTas
(camoperynsius), ypOBHEBas OpraHu3alisi JKUBBIX  CHCTEM, CaMOBOCIPOU3BEICHHE
(penponyKIHst), HACIEACTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE

YMeHue u3naratb OMONIOTHYECKHE TEOpHUU (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs), 3aKOHBI
(I'. Menpgens, T. Moprana, H.1. BaBunoBa) u yueHus (0 IEHTpax MHOrooOpasus U Mpo-
HCXOXIICHUS KyNbTypHBIX pacteHnid H.J. BaBuiosa), onpenensaTs IpaHUIbl UX TPUMEHUMOCTH
K )KMBBIM CHCTEMaM

YMeHue BiiaJieTh METOJJaMH HAYYHOTO TIO3HAHHUS B OMONOTHY (HAOJIOIEHHE W OMMCAHNE KUBBIX
CHCTEM, TMPOIECCOB U SIBICHUI; OpraHu3allis W MPOBElCHUE OMOJIOrMYECKOro IKCIIEPHMEHTA,
BBIJIBYKCHHE THUTIOTE3bI; BHISBICHUE 3aBUCHMOCTH MEKIY UCCIICyeMbIMH BEIMYMHAMH, OOBSIC-
HEHUE MOJIyYEeHHBIX PE3YyJIbTATOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHH W 3aKOHOB;
YMEHHE JIeNaTh BEIBOJIbI HA OCHOBAHWHY MOJYYCHHBIX PE3YJIHTATOB)

VYMeHHe BBLICNATH CYIIECTBEHHbIC IPU3HAKA BHPYCOB, KJICTOK IPOKAPHOT W 3YKAPHUOT,
OJIHOKJICTOYHBIX ¥ MHOT'OKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH IPOIIECCOB OOMEHA BEIIECTB U
MpeBpalleHus] SHEPrUH B KieTke, (HOTOCHHTE3a, IIACTHYECKOr0 U DHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Meli03a, OIUIOJOTBOPEHHUS, PA3MHOKEHUS, UHINBUIYAJIbHOIO PA3BUTHUS
oprann3ma (OHTOTeHE3)

YMeHHe TPUMEHSTH IONydeHHbIE 3HAHUS I OOBSCHCHHS OHOJIOTMYECKHX IIPOIECCOB U
SIBJICHUH, JUTSI IPUHATHS MIPAKTHYECKUX PEIICHUN B MIOBCETHEBHOMN KHU3HH B IIEJISAX 00CCIICUSHUS
0€30MaCHOCTH CBOET'O 37I0POBBSI U 37I0POBbsI OKPYKAIOIIHMX JIFOJICH, COONIIOJICHHS HOPM TPaMoOT-
HOTO TIOBEJACHHUS B OKpYKAIONICH TPUPOMHOW cpele; IOHUMaHWE HE00XOTUMOCTH
HCIIONb30BAHMS JOCTHXKEHUI COBPEMEHHOH OWOJIOrMHM W OWOTEXHOJOTMU I PalliOHATBHOTO
TIPHPOJIOTIONIL30BAHUS

YMeHue pemaTh dJIeMeHTapHbIe TeHeTHUeCKre 3aaull Ha MOHO- U JUTHOPUAHOE CKPEIINBaHUE,
CIETUIGHHOS HACIeIOBAHHE; COCTABILITH CXEMBl MOHOTHOPHUIHOTO CKpPCIIUBAHHUSA IS
MpeJCcKa3aHus HacJIelOBaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBIIONHATE J1a00paTOpHbIC U IIPAKTHYECKHE PabOThI, COOITIOIATh MIPaBHIIA TIPU PaboTe ¢
Y4IeOHBIM U JTA00OPATOPHBIM 000PYIOBAaHUEM

YMeHHe KpPUTHYECKH OICHUBATh W WHTEPHPETHPOBATh HH(GOPMAIMIO OHOJOrHYECKOro
COZIEp)KaHMsl, BKJIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHWS M3 pPa3AMuYHbIX HcTouHuKOoB (CMU,
HAYYHO-TIOMY/ISIPHBIC  MaTE€PUalbl); 3THYECKME acleKThl COBPEMEHHBIX HCCIACIOBaHUM B
OHOJIOTMH, MEAUIIMHE, OMOTEXHOIOTHN

10

YMeHue co3iaBaTh COOCTBEHHBIC IMCHBMEHHBIC M YCTHBIE COOOIICHHMSI, 0000111ast OHOJIOTHIECKYIO
HHGOPMAITUIO W3 HECKOJIbKHX HCTOYHHUKOB, TPAMOTHO MCIIONB30BaTh MOHATHHHBIA armapat
OHONIOruu




Kopg

MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

buonorus xak HayKa

11

Buonorus — Hayka o xwuBoil npupozne. Pons Gnonorun B (pOpMHPOBaHNY COBPEMEHHOW HAyYHOW KapTHHBI
Mupa. Cuctema OHOJIOTHUECKUX HAayK

1.2

MeTozp! MO3HAHUS KUBOW MPUPOJBI (HAOII0ACHUE, IKCIIEPUMEHT, ONMCaHNe, U3MEpPEeHHe, KiaccupuKaius,
MOJIJIMPOBAHHUE, CTATHCTHYECKass 00padOTKa JaHHBIX)

JKuBble CUCTEMBI U UX OopraHusanus

2.1

’Kusbie cuctembl (OmocucTeMbl) Kak TNpeaMeT wu3ydeHus Ouosorud. CBoiicTBa OHMOCHCTEM U HX
pasHoobpaszue

2.2

YpoBHH  opraHu3anuMy  OHMOCHCTEM:  MOJEKYISIPHO-TEHETHYECKHH, KJICTOYHBIH, OpraHW3MEHHBIH,
HONYJSIIMOHHO-BUI0BOH, 5KOCUCTEMHBIN, OMOC(EpHBIi

XUMUYECKUN COCTAB U CTPOECHUE KIIETKU

3.1

XUMHUECKUNH COCTAaB KIETKH. XHUMHYECKHE O3JIEMEHThI: MAaKpOdJIEMEHThI, MHUKpPOAIJIEMEHTH. Boma u
MUHEpallbHble BellecTBa. @OYHKIMH BOAbBI M MHHEpaJbHBIX BellecTB B Kkierke. I[lomnepkanue
OCMOTHYECKOr0 Daranca

3.2

Benxu. CocraB u crpoeHne 0eIkoB. AMHHOKHCIOTHI — MOHOMEpH! OenmkoB. He3aMeHHMBIE M 3aMEHUMEBIC
AMHHOKHCIIOTEl. AMMHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OCTKOBOM MOJEKyNbl (IIepBHUYHAS,
BTOpPHUYHASA, TPETHYHAs W UYETBEPTHYHAS CTPYKTypa). XHMMHUYECKHE CBOHcTBa OenmkoB. buonormueckue
($YHKIIUH OEITIKOB.

@epMeHTHl — Ounonormueckue Karanuzatopbl. CTpoeHHe QepMeHTa: aKTHBHBIM IIEHTp, CyOCTpaTHas
cnerudmunocts. Kopepmentsl. Buramunsl. Otianuns (epMEeHTOB OT HEOPraHMUECKUX KaTaln3aTOPOB

3.3

YrneBoapl: MOHOcaxapuabl (TIHOK03a, pubo3a M JIe30KCHUpr003a), Aucaxapuibl (caxaposa, JakKTosa) U
nonucaxapupl (Kpaxmal, TIMKOreH, 1esUIo03a). bruonorndeckne QyHKIMN YTIIEBOAOB.

Jlununer:  TpuraMmepunsl,  crepounabl,  dochomunuabl.  [uapoduibHO-THAPOPOOHBIE  CBOKMCTBA.
buonoruueckue GpyHkimu aumnioB. CpaBHEHUE YIIICBOJIOB, OCIKOB U JIMIIHOB KaK HCTOYHHKOB SHEPrHU

3.4

Hyxnennossie xucnorer: [JHK u PHK. Hykneotunst — MoHOMEpHI HYKIEWHOBBIX KucCHIOT. CTpoeHue W
¢yraxm [THK. Crpoenne n ¢pyakimu PHK. AT®: crpoenue u GpyHKIMHA

3.5

[uronorust — Hayka o knetke. Kierounas Teopusi. MeToapl M3y4eHHsI KIIETOK

3.6

Knerxka kak memoctHas skuBasi cucrema. OOmme NpU3HAKH KIETOK: 3aMKHYyTas HapyKHas MeMOpaHa,
monekynel JIHK kak reHeTHdecKuil anmapar, cCucTeMa CHHTe3a Oelka

3.7

Tumel KIETOK: dyKapuOTHYeCKass W IpokapuoThieckas. OcOoOEHHOCTH CTPOSHHS IIPOKaAPHOTHUYECKOM
kineTkd. Kiierounas creHka Oakrepuid. CTpoeHHE JYKapUOTHUSCKOW KJIETKH. OCHOBHBIC —OTIHUYHS
PaCTUTEIILHOM, )KUBOTHON ¥ TPUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTEHKa, TJMKOKANWKC, nx (pyHkmmu. [lma3zmartmueckas
MeMOpaHa, eé cBoiicTBa u pyHKIuH. lluromnasma u e€ opranouisl. OTHOMEMOpPaHHBIE OPraHOWIBI KIICTKH:
supora3matiaeckas cetb (DIIC), anmapat [Nompmxu, ma3ocomsl. [lomyaBTOHOMHBIE OPraHOMABI KIETKH:
MUTOXOHIpHH, IacTuasl. [IporcxokneHne MUTOXOHAPHHA ¥ Tactua. Buapl mmactun. HememOpannbie
OpPraHOMIBl KJIETKU: PHOOCOMBI, KICTOYHBIH IICHTpP, PECHUYKH, KT'yTUKU. DYHKINN OPraHOMIOB KIETKH.
Bxmouenus

3.9

Snpo — perymsaTopHblii meHTp Kietkd. CTpoeHHe sapa: smepHas 00olouKka, KapHoIUla3Ma, XpOMATHH,
SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHcHOpT BEIIECTB B KIETKE

)KHSHCZ[C?ITGHLHOCTL KIICTKH

41

OOMeH BeliecTB, WM MeTabomu3M. AccuMWIIuA — (MJIACTHYECKHA OOMEH) U JIMCCHMUJISIUS
(’HepreTHUYecKHii OOMEH) — JBE CTOPOHBI EIWHOrO Mporecca Meradbonmu3ma. Turbl 0OOMEHa BEIIECTB:
aBTOTPO(HBIN U TeTEPOTPONHBIH.

Ponp epMeHTOB B 0OMEHE BEIIECTB M MPEBPAIICHIH YHEPIUU B KIICTKE

4.2

®orocuaTe3. CmeroBas u TemHOBas (asel  (orocuHTe3a. Peakumu  dorocuHTes’a. DPPEKTUBHOCTD




¢dorocunTesa. 3HaueHne (GOTOCHHTE3a VI KHU3HHU Ha 3emie. BiusHue ycloBHU cpeibl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHHIA.
XeMocuHTe3. XeMOCHHTe3Upyue 0akrepur. 3HaUeHHe XeMOCHHTEe3a JUIsl )KU3HH Ha 3eMiie

4.3

OHepreTuueckuif oOMEH B KJIeTKe. PaclenieHue BELeCTB, BBIACICHUE U AKKyMyJIMPOBAHUE 3HEPIUU B
KJIETKE. DTalbl 3HepreTuueckoro ooMena. I'nukonus. bpoxenue u ero Buabl. KucinoponHoe okucienue, Uin
KJIETOYHOE JbIXaHue. D (EeKTUBHOCTh YHEPreTUIECKOro 0OMeHa

4.4

Peakniuu wmatpuunoro cuHrte3a. I['eHermdeckass wuHpopmanus u JHK. Peammuzanus renerudyeckoit
uHpopMaIK B KieTke. | eHeTHuecKkuii kof U ero cpoicrBa. TpaHckpunuus — maTpuuHbii cuates PHK.
Tpancnsnus — 6uocunTes 6enka. Konuposanue aMuHoKUCIOT. Pons pubocoM B OuocuHTe3e Genka

4.5

Hexnerounsle ¢opmsl xu3HU — BUpychl. Mctopust oTkpeiTus Bupycos (/.M. BanoBckuit). OcobeHHOCTH
CTPOCHMSI M JKHU3HENIESATENbHOCTH BUpPYycoB. bakrepuodaru. bomesnu pacTeHuil, >KUBOTHBIX UM UEIIOBEKA,
BBI3BIBAaGMBIC BUpycamu. Bupyc wummyHonmedpuimra uenoeka (BUY) — Bo3dymurens CIIN/a.
IIpodunaxTrka pacipocTpaHeHus] BUPYCHBIX 3a00IeBaHUH

Pa3MHO)XEHUE U UHAUBUyaJIbHOE Pa3BUTUE OPraHU3MOB

5.1

KrneTounblii 1ukm, wiaM Sku3HEHHBIH UK kieTtkd. MHtepdaza wm mutos. Ilpomecchl, mpoTekaromue B
unTephase. Perumkanms — peakiust MatpuuHoro cuHTteza JJHK. Crpoenne xpomocoMm. XpOMOCOMHBIN
Habop — Kapuotun. /IUMIoNaHBIN U ramaouIHBINH XpOMOCOMHbBIE HAOOphl. Xpomatuisl. LluTonormueckue
OCHOBBI Pa3MHO)KEHUS U UHUBUIyaJIbHOIO pa3BUTUS OPraHU3MOB.

Henenune knetkn — Muto3. Cragum mutosa. Ilporeccsl, NpoOUCXONAIIME Ha pa3HbIX CTaIUsAX MHUTO3a.
Buosiornyeckuii cMbICI MUTO3a

5.2

@opMbl pa3sMHOXKEHHsS OpraHM3MOB: Oecroioe M MojoBoe. Buibl Gecronoro pasMHOXKEHHA: JEICHHUE
HaJBOC, TIOYKOBAHHWE OJHO- M MHOTOKJICTOYHBIX, CHOPOOOpa3oBaHUE, BETreTaTUBHOEC pPa3MHOXCHHE.
HckyccTBeHHOE KIIOHUPOBAaHHIE OPraHM3MOB, €T0 3HAUEHHE IS CETEKIIUH

5.3

[TomoBoe pa3MHOMKEHHE, €r0 OTIUYHS OT OECIOIOoro.
Meiio3. Craguu meiiosa. [Iporiecchl, mpoucxofsmue Ha cTaausx meiosa. [loBenenrne xpoMocoMm B Meno3e.
Kpoccunrosep. buonornueckuit cmpicn 1 3HaUeHHE MeH03a

5.4

lamerorenes — mportecc 0Opa3oBaHMS IOJOBBIX KIETOK y >KUBOTHBIX. [10JOBBIE JKele3bl: CEMEHHUKH U
snyHUKH. OOpa3oBaHWE W Pa3BUTHE TIIOJIOBBIX KJIETOK — ramer (CrepMaTo30H], SHIEKIeTKa) —
ciepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOEHHsI SHIIEKIETOK M CIiepMaTo30uaoB. OmIogoTBOpEHHE.
[Taprenorenes

5.5

WunuBuayansHoe  pa3BuTHe  (OHTOreHe3). OMOpHUOHaNbHOE  pa3BUTHE  (IMOpHOreHe3).  DTaIbl
SMOpPHOHAIBHOTO PAa3BUTHS Y II03BOHOYHBIX JKHBOTHBIX: JpOOJIEHHWE, TacTPyJISILUs, OpraHOreHes.
[TocTamOproHaNbHOE pa3BUTHE. TUIIBI TOCTIMOPHOHATILHOTO Pa3BUTHS: MPAMOE, HENMPsAMOe (JINYMHOYHOE).
BrusiHue cpesibl Ha pa3BUTHE OPraHU3MOB; (HAKTOPBI, CIIOCOOHbBIE BBI3bIBATH BPOXKIEHHBIE YPOIICTBA.
Poct u pa3Butre pactenuii. OHTOreHe3 [BETKOBOI'O PACTCHUS: CTPOCHUE CEMEHH, CTAJNU PA3BUTHS

HaCHe,Z[CTBeHHOCTI) 1 UBMCHYMUBOCTH OPraHU3MOB

6.1

[Ipenmer u 3amaun reHeTUKU. McToprs pa3BUTHS TEHETHKH. BKIax pocCHUCKUX M 3apyOe)KHBIX YIEHBIX B
pa3BuTHE TEHETUKU. Mertozbl TeHETUKH (TMOpHUIOIOTHYECKHIA, LUTOr€HETUYECKUH,
MOJICKYIIpHO-TeHeTH4YecKnii). OCHOBHBIE  T'CHETHYECKHE  MOHATHA. | eHeTWdeckas  CHMBOJIMKA,
HCIOJIb3yeMas B CXeMaX CKpelMBaHUH

6.2

3aKOHOMEpPHOCTH  HACJICJIOBaHWs  IPH3HAKOB, YyCTaHOBJICHHbIe [. MenmeneM.  MOHOTHOpPHIHOE
CKpeIlnBaHue. 3aKOH eIUHO00pa3us THOPHIOOB MepBOro MmokoieHus. [IpaBmimo mOMUHHpOBaHUS. 3aKOH
paciieruieHus npu3HakoB. [ unoresa yncrorsl ramer. [1onHoe U HEMONHOE TOMUHUPOBaHHE.

JdurnOpuaHoe ckpenrBanre. 3aKOH HE3aBHCUMOTO HACICHOBAHUS MPH3HAKOB. LIUTOTEHETHYECKIE OCHOBBI
IUTHOPUIHOTO CKpEIIMBaHUs. AHAIM3HUPYIOIIEe CKpeluBaHue. VICMonp30BaHWE aHANMM3UPYIOMIETO
CKpEIINBAHMSI IJIS OTPeIeTICHHs TEHOTHIIA 0CO0U

6.3

CueruieHHoe  HacnegoBaHue mpusHakoB. Pabora T. MopraHa 1o CLEIUIGHHOMY  HaclI€IOBaHHUIO
reHoB. Hapyiienue cuemsieHuss T€HOB B pe3yjbTaTe KpPOCCHMHTOBepa. XPOMOCOMHAas — TEOpHs
HAaCJIEICTBEHHOCTH. | eHeTHUecKue KapThl.

I'enernka noma. XpoMOCOMHOE OIpeneeHne moia. AyTocoOMbl U TMOJOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIe U
rereporamMeTHble opraHnu3Mbl. HacriegoBaHue npu3HaKoB, CLETJICHHBIX C MOJIOM




6.4

W3MenuuBocTh. Buasl M3MEHUYMBOCTH: HEHACHEJICTBEHHass M HaclelcTBeHHas. Pomb cpeabl B
HEHACJIe/ICTBeHHON HW3MEHYMBOCTH. XapaKTepucTuka MoAW(HKAIMOHHON W3MEHYMBOCTH. BapHarnoHHBIH
psin v BapualnuoHHas kpuBas. HopMa peakiuu npusHaka. KonndecTBeHHbIE U KaUeCTBEHHBIE IPU3HAKU U UX
HopMa peakunu. CBoHCTBa MOIH(UKAIOHHON H3MEHYNBOCTH

6.5

HaCHeI{CTBeHHaH, WM TCHOTUIIMYECCKaA, UBMCHYUBOCTD. KomOnHaTHBHAS M3MEHYHUBOCTh. MeH03 U IMOJI0BOH
mnpomnecc — OCHOBa KOMOWHATHUBHONH H3MCHUYHMBOCTH. MYTaHI/IOHHaSI N3MCHYNBOCTD. KJ'IaCCI/I(I)I/IKaHI/ISI
MyTaLlHﬁI TCHHbIC XPOMOCOMHBIC, TCHOMHBIC. Yacrora u TPUYINHBI MYTaHI/II\/'I. MyTaFeHHLIC q)aKTOpI)I. 3akoH
TOMOJIOTHYCCKUX PAJOB B HacaeacTBeHHoM n3aMenunBoctu H.M. BaBuiora

6.6

lenetnka uenoBeka. Kapumorum uenoBeka. OCHOBHBIC METOIbI T€HETHKH YEJIOBEKA: T€HEATOrMYCeCKUi,
OJM3HCLIOBBIA, IUTOTCHETHUYCCKUN, OWOXMMHUYCCKHHA, MOJIEKyIsIpHO-reHeTnueckuil. CoBpeMeHHOe
OIpeIelICHUEe TCHOTHUIIA: TOJHOMCHOMHOE CEKBEHHPOBAHUE, TCHOTHIIMPOBAHUE, B TOM YHCJIE C TOMOIIBIO
[111P-ananu3a. HacnencTtBeHHble 3a00jeBaHUS 4YEIOBEKA: T'€HHbIC OOJIE3HH, OOJC3HHM C HACIIEICTBEHHOM
PEPACHIONOKEHHOCTRIO, XPOMOCOMHBIE 00e3Hr. COMAaTHYECKHE U TCHEPATHBHBIC MyTaIlid. [IpHHIIUTIBI
3M0POBOr0  oOpasa JKW3HU, JUATHOCTUKH, NPOPHIAKTHKH U JICYCHUS TEHETHYCCKHX OOJe3HEH.
MCI[I/IKO-FCHGTI/I‘IGCKOG KOHch'II:TI/IpOBaHI/IC. 3Ha‘leHI/Ie MC,Z[I/IL[HHCKOﬁ TCHCTUKU B HpeI[OTBpaHleHI/II/I )51
JIEYEHUH T€HETHYECKUX 3a00JIEBaHMI YelloBEKa

Cenekuust oprann3mMoB. OCHOBBI OMOTEXHOIOTUN

7.1

Cenekuusi Kak Hayka W TIporiecc. 3apokJeHHE celleKIUu u aoMmectukanus. Yuenne H.M. BaBuiosa o
LEHTPax MPOUCXOKICHUS U MHOroo0pasus KyIbTYypHBIX pacTeHMH. LIeHTpBI IpOMCXOXKAEHHS AOMAITHUX
KUBOTHBIX. COpT, IOpOAa, IITaMM

7.2

CoBpeMeHHBIE METOIBI CEJeKIMH. MacCOBBI M HHIMBHIYaNbHBIH OTOOPHI B CENEKIUHM pPAacTEHU U
XKHUBOTHBIX. OIleHKa OJKcTephepa. bIM3KOpPOACTBEHHOE CKpemuBaHUEe — WHOpuauMHT. Ywcras auHUS.
CkpelmyBaHue 4YMCTHIX JNUHWNA. [erepo3uc, wim THOpuaHas cuia. HepoJcTBEHHOE CKpElIMBaHHE —
ayropununar. OtnanéHHas ruOpuau3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHe3 M IIOIyYeHHe
MOJIUIIONA0B. JIOCTHKEHHS CEIEKIIMU PACTEHHH, )KUBOTHBIX M MUKPOOPTaHU3MOB

7.3

BuoTexHonorust kKak oTpacib MPou3BOJACTBA. ['eHHas WHKeHepus. DTarbl co3naHus pekomOrHanTHou JJTHK
U TpaHCTEHHBIX oOpranu3MoB. Kierounas wumkenepus. Kierounele KyabTypel. MUKPOKIOHAIBHOE
pasMHOXKeHHE pacTeHHid. KIIOHMpOBaHME BBICOKONPOAYKTHBHBIX CENbCKOXO3SHCTBEHHBIX OPraHW3MOB.
Dkosiornyeckue u 3tndeckue mpodaemspl. MO — reHeTnyecku MOTUGPUITMPOBAHHBIE OPraHU3MbI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenbcTBO
«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJA

buonorus. 10—11 knaccel. ba3zoBeiit ypoBeHs. [loypounsie pa3paboTku.: yueoO.
nocobue s obmieodpaszopat. opranuzanuii / B. B. Ilaceunuk, I'. I'. llIBenos, T.

M. Edumona. — 2-e uzn.,crep. — Mocksa : [Ipocsenienue,

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bu6mmoteka LIOK https://lesson.edu.ru/06/05

Poccuiickast anektponnas mkosa https://resh.edu.ru/

Oxcno3uniuu ['ocynapctBeHHoro JlapBuHoBCKOro My3est. OHNIaMH-9KCKYpPCUH. —
http://www.darwinmuseum.ru/blog?theme=1

Enunas konnexuus nudpoBbIiX 00pa30BaTEIbHBIX PECYPCOB -

http://school-collection.edu.ru/






