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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pazpaboTrke mporpaMmbl MO OHOJOTHMH TEOPETUUYECKYH0 OCHOBY ISt
ONpeJieNieHHs] MOAXOAOB K (OPMUPOBAHUIO COJAEpKaHUS Y4eOHOro mpenMera
«buomorus» cocTaBWIM: KOHIENTyanbHbie Tnonoxkenus @OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, colaepKaHus, pe3yJbTaToB OO0ydYeHUs U
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJOXXEHUS 00 OOIINX IENISIX U
MPUHIUMIIAX, XapPaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro
oOmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
crenuduke OMOJIOTUH, €€ 3HAUYCHUU B TTIO3HAHUU JKUBOUW MPUPOIBI U 00ECIICUCHUH
CYIIIECTBOBAaHUS 4YeNoBeYeCKOro obimecTtBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpeJieSIeHbl OCHOBHBIE ()YHKITUU TTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O IMeniax, o0 obuiei
CTpaTernu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIONMIUXCSA CPEACTBAMHU
yueOHoro mpenmera «buomorus», omnpenenser 00s3aTeNbHOE MPEIMETHOE
colepKaHHe, €ro CTPYKTypy, pachpelelieHue I0 pasjeiaM U Temaw,
PEKOMEHIyeMYIO TOCJIeIOBATEIBbHOCTh M3YYEHHUSI Y4eOHOro maTtepuana ¢ yuéTom
MEXMIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIHHOIO
mpoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuXCs.

B nmnporpamvme 1o OHONOTMM TaKKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEAMETHBIM W TPEIMETHBIM pe3yJbTaTaMm
oOydyeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NEATeIbHOCTH/YUEOHBIX JCHUCTBUM OOYYaIOIMIMXCS 10 OCBOCHHUIO COJIEpIKAHHS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIi ypOBEHb) peain30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4YeHWW OWOJoruu, Onarojapsi 4emy B HeEl
MPOCMATPUBAETCA HAMPABICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMH JINYHOCTH, HKOJIOTUUECKOTO MBIILICHHS, MPECTABICHUI O 30POBOM
oOpa3e XM3HH M OEpeHBIM OTHOIICHHUEM K OKPYXKAIOIIeH TPHUPOTHOU Ccpeje.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIIEOMOTOTHYECKUX TEOPH, a TaKkKe 3HAHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOrO PAHra M CYH[HOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX MPOIECCOB B MPOTpaMMeE MO OMOJIOTMHU YJIEJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEAHEBHOM KU3HU JUIsI PEIICHUS TPUKIAIHBIX 3a/1a4, B
TOM 4HCIIe: MPO(UIAKTUKN HACICACTBEHHBIX 3a00J€BAaHWUN YEIOBEKA, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS AKOJIOTHYECKHU
1enecooOpa3HoOro MOBEJACHUST B OKPYXKaIoIIeW MpUpPOAHON cpene, aHalin3a
BIIUSIHUSL XO3SIUCTBEHHOM JESATEIbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJIHBIX U



HCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIAIHON HAMPaBICHHOCTH
yueOHoro npenmera «buonorus» nNpoaMKTOBaAaHO HEOOXOIMMOCTHIO 0OECTICUEHUSs
YCJIOBUH JJISI pEUICHUsI OJTHOM M3 aKTyallbHBIX 3aJlau MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHusA, KOTOpass mpeanosnaraeT (GOpMUpOBaHHE Yy  OOydaromIuxcs
CIIOCOOHOCTH aIanTUPOBAThCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHMsS 3aHUMAET BaXKHOE
Mecto. OnHa obGecnieunBaeT (OpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAy4YHOUW KapTHHE MUpa, pacliupseT U 0000IaeT 3HaHUS O KUBOW mpupoie, e
OTJIMYUTENIbHBIX TPU3HAKAX — YPOBHEBOW OpraHu3allud W DBOJIIOIWU, CO3JAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  mpuponbl, GOpMUPOBaHUS
(GYyHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOr0 M 0Oe30macHoro oobpasza
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K )KUBOUW MPUPOJIC
U YEJIOBEKY.

Bonbioe 3HaueHre OMOJIOTUST UMEET TAKXKE JJISl PEIICHUS] BOCIIUTATEIIbHBIX U
pa3BHBAIOIIMX  3a7a4  CpelHero  obmero  oOpa3oBaHUs,  COLMAIU3ALNUU
oOyuaromuxcs. M3ydenne 6uonoruu odecneynBaeT yCJIOBUS A (OPMUPOBAHUS
WUHTEIJICKTYalbHbIX, KOMMYHHUKAIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHYECKOM KYIbTYpbI, CIIOCOOCTBYET MHTErpAallMM OWOJIOTHYECKUX 3HAHUU C
NPEJICTABIICHUSMU U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTHU, (U3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY [Jisi OMNpENeNieHUs IMOAXOJOB K OTOOpYy H
CTPYKTYpPUPOBAHHUIO €r0 COAEpKaHUsS, MPEICTABICHHOTO B MPOrpaMMe IO
ouonoruu.

Otb6op comepxanusi yuyebHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3WIUNA KYyJIbTYpOCOOOPA3HOTO TMOAX0Ja, B COOTBETCTBUU C
KOTOPBIM OOy4Yaroniuecs JOJDKHBI OCBOUTH 3HAHUSL M YMEHMS, 3HAUUMBbIC IS
dbopMupoBaHusi O00IIEH KyJIbTYPBI, OINPEACISIONINEe aJeKBaTHOE IOBECHHE
YeJoBeKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HA U TPAKTHYECKOU nesTenbHOCTH. Ocoboe MecTo B ATOW cCHCTeME 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMSI, KOTOPHIE CIy’KaT OCHOBOU Jtsi (hOPMHUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa H
[IEHHOCTHBIX  OPHUEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3AIHH
OMoIornYecKoro 00pa3oBaHMUs.

CtpykTypupoBaHuEe coJiepkaHusi y4eOHOro Marepuaja B MpPOTrpaMMme IO
OMOJIOTMM OCYIIECTBJIECHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUs 3HAHUN 00
OTJIMYUTEIbHBIX OCOOCHHOCTSAX KUBOW MPHUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu u
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro nmpeamera «buomorus»
BBIJICJICHBI CIIEYIOIIME COAEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTo bl



Hay4YHOro mno3HaHus», «KieTka kak Ouosiornyeckas cuctema», «OpraHu3M Kak
Oouonornueckas cucremay, «CucremMa U MHOrooOpas3ve OpPraHHMYeCKOro MHUpay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wm3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3alMyi >KUBBIX CHCTEM pPa3HOr0 paHra u TPUOOpETeHHE YMEHUM
WCIIOJIb30BaTh ATH 3HAHUS JJIS TPAMOTHBIX JCHCTBUI B OTHOIIEHHWU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYUYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBUjiax, CIy>KaluX OCHOBOM
U1t (OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX Hay4YHOT'O MO3HAHUsI, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AIMH, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHuEe y O0O0YyYalOIIMXCS MO3HABATENbHBIX, WHTEUIEKTYalbHbIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHaNIM3a JAHHBIX O IYTSAX PAa3BUTUA B
OMOJIOTUM HAYYHBIX B3IJISAJIOB, UACH M TMOAXOJOB K U3YUYEHHUIO KHUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTAQHOBJICHHE Y OOydJarommxcs oOmed KyabTypbl, (YHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLIEHUBATH SBIICHUS OKPYKAIOIIETO
MUpa JKMBOW TPHUPOABI HA OCHOBAHMM 3HAHUN M OIBITA, MOJYYEHHBIX IIPH
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y O0OyYalOIMXCS YMEHHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUI U arpoOUOTEXHOJIOTUI;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTU IO3HAHHS YEIIOBEKOM KUBOU
MPUPOIBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEeH, COOJIIOICHUS STUUECKUX
HOPM P HIPOBEIECHUU OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHWM MJIsi TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOUN KYJIBTYPHI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHUE MTPUOOPETEHHBIX 3HAHUM M YMEHUI B MOBCEIHEBHOM KU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JESATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlel cpeje,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHUE M COOJIIOJCHUE Mep MNPOPUIAKTUKU
3a00JeBaHUI.

B cucreme cpeanero oOmiero oOpaszoBanusi «buonorusi», mzyuaemass Ha
0a30BOM ypOBHE, SIBISIETCSl OOS3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcTecTBEeHHO-HAayYHBIE TTPEAMETHI.



JI1st uzyuenus OMoa0ruu Ha 6Aa30BOM YPOBHE CPEIHET0 00111ero 00pa3oBaHuUs
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).



COAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouonorum B (QoOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccudukanus, MOJCIUPOBAHUE, CTaTUCTUYECKas 00paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [{x. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuE pa3IUYHBIX METOJIOB TMPH
U3Y4YEHNUU OUOJIOTUYECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIHUSA.

’Kubie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otauune
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOJIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y pOBHU OpraHu3aIliu OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPTraHU3MEHHBIM, MNOIMYJIALUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHIECKUI ), OMOChEpPHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Mmoaenb Mojekyisl JITHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE DSJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HesamennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAS, BTOPUYHASA, TpPETUYHAS W
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMcTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®depmeHThl — Ouosiormdyeckue Katanuzatopel. CtpoeHue (depMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuuduuHocts. KodepmenTsl. BuraMuHsbl.
Otnnuus pepMEHTOB OT HEOPTaHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIOK03a, pubo3a U JAe30Kkcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibsl  (Kpaxmals, TJIUKOTEH,
1esioIo3a). buonornueckue GyHKIMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Gochonunuasl, crepouabl. [ uapoduIbHO-
ruapopoOHble  cBoWcTBAa. buonorudeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMKU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hykneotuasl — MoHOMEpHI
HykJ1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

Hutonorusa — Hayka o kietke. Kiietounast Teopusi — mpuMep B3aUMOJAECHCTBHUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUYEHHUsI KICTKH.

Knerka xak 1enoctHas »kuBas cuctema. OOmMe NpU3HAKUA KIETOK:
3aMKHYyTas HapykHas memOpana, moiekynsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »3yKapuoTHYecKas H TMpokapuoTudeckas. (OcoOEeHHOCTH
CTPOCHHS TIPOKapuOTHYEeCKON KieTku. Kiierounas crenka Oakrepuil. CTpoeHHE
IYKApPUOTHYECKOW KJIETKU. OCHOBHBIE OTJIUYUSI PACTUTEIBHOM, >KUBOTHOW U
IpUOHOMN KJIETKHU.

[loBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAsA CTE€HKA, MITMKOKAINKC, UX
dbyakmuu. [Tnazmarudeckas memOpana, e€¢ cBoiicTBa U pynkuun. [luTormiazma u eé
opranouael. OmHoMeMmOpanHble opraHounbl kietku: JDIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBI KJIETKU: MUTOXOHAPUM, IUIACTHUBI.
[IpoucxoxxaeHne MUTOXOHApUM W miactud. Bunel mmactua. HememOpaHHbIE
OpraHOUbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMOB KJIETKU. BKitoueHus.

Anpo — perynsaTopHbIil HeHTp kieTku. CTpoeHue sapa: saepHas 000JouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XHMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupoze», «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KHBOM MPUPOIEN.

Tabmuubl u cxembl: «llepuogmyeckass TabmuIa XMUMHUYECKUX BIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHnEe MOJICKYIIbI OElIKay,
«Ctpoenue pepmenta», «Hyknennosbie kucinotel. JJHK», «CTpoeHrne MoneKyIbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKH», «CTPOCHUE KUBOTHOU KIIETKH,
«CTpoeHHE pacTUTENBHON KIETKN», «CTpOoeHUE NPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOMN, OOOpYJOBaHUE IJsi MPOBEICHUS
HaOJIIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMIpenapaTbl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCKUe PadoThI:

Jlaboparopnass pabora No 1. «/3ydyeHue KaTaIUTHUYECKONW aKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUU IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEenaparax U HUX
ONHUCAHUE».

Tema 4. ) KusHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIH3M. ACCUMUIIALINS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporlecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB U DHEPrUU B TOHWMAHUU
MeTaboIu3Ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIN U reTeporpodHblid. Ponb pepmenToB
B 0OMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®dotocunte3. CeroBas u TemHoBas (Ga3el (GoTocuHTe3a. Peakiuu
doTocunTe3a. IpdexkTuBHOCTh PoTOocHHTE3a. 3HaAUCHUE (HOTOCUHTE3A IS KUZHU
Ha 3emuie. BrniusiHue ycnoBuit cpeibl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIoNIne OakTepru. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuyeckuii 0OMEH B KJeTKe. PaclieruieHue BelleCTB, BbIACICHUE U
AKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl HJHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHUCIECHHE, WIH KIETOYHOE
JbIXaHHE. OxkucnutenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro 0OMeHa.

Peaknium wmatpuuHoro cuHre3a. ['enermueckas wHpopmarus wu JIHK.
Peanmuzanms reHeTwdeckoil mHbOpManu B KiIEeTKe. [ '€HETMYECKWH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortambl TpaHcasaiuu. KommpoBanume amuHOKHCHOT. Pomb pubocom B
OnocuHTe3e Oenka.

Heknetounsie ¢popmbl xu3HU — BUpYyChl. cTopus oTkpeiTust Bupycos (/. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacteHuii, KUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedpuuura uenosexka (BUY) — Bo3oyaurens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUsi, peBepTaza u  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIM.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTudyeckuii oOMmen», «Xiopomiacty, «Dotocunte3», «Ctpoenue JJHK»,
«Ctpoenue u pyHKIIMOHUPOBaHKE TeHay, «CuHTe3 Oenka», «I'eHeTuuecku Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmukauu «Ynpoenne JIHK u Tpanckpumnmsy,
«buocuntes 6enkay», «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM WK KiIeTku. MHTepdaza u MuUTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukanus — peaxkiys MaTPpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HAbOp — KapHOTHIIL.
JlunionaHBIA W TAIUIOWJIHBIH ~ XpOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHHS U HWHAUBUIYAIbHOTO  PAa3BUTHS
OpraHU3MOB.

Henenue kinetkn — muto3. Cranun muto3za. IIpoueccsl, npoucxonsiine Ha
Pa3HbIX CTAAUAX MUTO3a. bUOJOrMYEeCKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasr Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHHE. McKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIIOI0TO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuue Ha CTaAUSX MeHo3a.
IToBenenne xpomocom B Meuo3e. Kpoccunrosep. buonmormyeckuii CMbICT H
3HAYEHHUE MEeno03a.

['ameTtorenes — mporecc 00pa3oBaHUS TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M siUYHUKUA. OOpa3oBaHHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — raMmeT (CrnepmMaTo30u[, SHMIEKJIeTKa) — CIEepPMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHUS SAWIEKIETOK U CcHepmMaTo30uAoB. OIUIOA0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHAIIBHOTO Pa3BUTHUSI Y TO3BOHOYHBIX >KHMBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHansHOEe pazBuTHe. TUTIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHnii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupr u cxembl: «DOpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «Ilpsmoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIECKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIpENapaThl «Cnepmarto30uasl
MJIEKOTTUTAIOIIEro», «SiekneTka MieKkonuTaromero», «Kapuokunes B KieTKax
KOpeIllKa JIyKa», MarHUTHas MOJelb-aliUIMKaus «JleaeHue KIeTKu», MOIEb
JHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGopatopHast pabora Ne 3. «HaOmrogenue muTO3a B KJIETKaX KOHYHUKA
KOpEILKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHass pa6ora Ne 4. «lM3yueHue CTpOEHHUs TOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieacTBeHHOCTH M H3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3aauun reHeTuxku. Mictopust pa3Butus reHeTUKu. Posb nmuronoruu
U SMOpHOJIOTMH B CTAHOBJICHWU TEHETHKU. BKiam poCCHICKMX M 3apyOeKHBIX
y4€HbIX B pa3BUTHE TEHETUKU. MeToAbl TEHETUKH (THOPUI0IOTHYECKU,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHsA. [ eHeTu4eckass CHMBOJIMKA, UCIOJIb3YEMAs B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, yCTaHOBIEHHbIE ['. Menaenem.
MoHOrHOpUIHOE CKpelIMBaHUE. 3aKOH €IMHO-00pa3usi THOPHUIOB IEPBOTO
nokoneHus. llpaBuno aoMHUHUpOBaHUA. 3aKOH pPacHICIUICHUS IMPHU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenMBaHWE. 3aKOH  HE3aBUCUMOTO  HACJICIOBAHHS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanmsupyroniee ckpemunBanue. Mcnoinb30BaHne aHATIM3UPYIOLIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuerieHHoe  HacienoBanue mnpusHakoB. PabGora T. Moprana mno
CLUEIUICHHOMY HAaCJIEIOBAaHUIO T'eHOB. HapylieHune cuemnieHus reHoB B Pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.



I'enetrnka mosa. XpoMOCOMHOE OIpENENIeHUE Moja. AyTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMoOorameTHble W TeTeporaMeTHble OpraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C IMOJIOM.

HN3meHunBOCTh. BHabl N3MEHYMBOCTH: HEHACJICACTBECHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuarimoHHbIN psif ¥ BapualmoOHHAas KpUBasl.
Hopma peakumnun npusnaka. KoauyecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU M UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TIeHOTHIIMYECKAas, HW3MCHUMBOCTh. KoMOWHATHBHAas
U3MEHYMBOCTh. Meio3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHasi U3BMEHYUBOCTh. Kinaccudukaius MyTaiuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHbIe. HacToTa U mpu4rHbl MyTanuid. MyTtareHHnbie (akTOphI.
3aKOH rOMOJIOTMYECKUX PSI0B B HaciaeACcTBeHHOM u3MeHunBocty H. Y. BaBuioga.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbI TE€HETUKU
YyeJIOBEKa: F'eHeaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJICKYJISIPHO-T€HETHYECKHUIA. CoBpeMeHHOE ONIPEICIICHUE FeHOTHMNA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOIIBIO
[1I1P-anamu3a. HacnencTtBenHble 3a0o0jeBaHUsS 4YeJIOBEKa: TICHHBIC OOJIE3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBOJOBbIE KiIETKH. [IpuUHIUIIBI
3I0POBOTO 00pa3a JKM3HU, TUArHOCTUKH, MPOGUIAKTUKH U JICYCHUS TeHETHICCKUX
Oose3Hel. MeanKko-reHeTHIECKOe KOHCYJIbTHPOBAaHME. 3HAUCHUE MEIUITMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHNI YeJIOBEKA.

JdeMoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w  cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H €TI0
IIUTOTCHETUYECKAasE OCHOBa», «3aKOH paCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpelIMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUSAY, «Meiio3y,
«B3anMoIecTBUE aJJIENBHBIX TE€HOB», «l'€HeTMYecKue KapTbl pACTEHUHU,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka mosiay», «3aKOHOMEPHOCTH HacCJeI0BaHUS,
CLHEIJIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «Buab
M3MEHUYMBOCTHY, «MoaudukaimonHas HW3MEHUYMBOCTHY, «HacmemoBanme pesyc-
dakTopay, «['eHeTuka rpyIm KpoBu», «MyTallmoOHHAs U3MEHUYUBOCTDHY.

OOGopynoBaHue: MOJACTU-AMIUIMKAIMA «MOHOTHOPUIHOE CKPEITMBAHUEY,
«Henonnoe nomunupoBanue», «Aurubpugnoe ckpeumuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozoduna» (HOpMa, MyTanuu
(bOopMBI KPBLIILEB M OKPACKU Tela), repOapuii «['opox moceBHOI.

JlabopaTopHble U NpaKTHYeCKHe PAdOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKalMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHOU KPUBOM».

JlaGoparopHas padota No 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHHE U aHalU3 POJOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa W IpolecC. 3apOXkKAEHUE CENEKIUU U JOMECTUKAIMS.
VYuenne H. WM. BaBuioBa 0 IMEHTpaxX MPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOMCXOXKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/BI CENEKIIMU. MaccoBbI U MHIUBHUIYaJIbHbII OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — UHOpuAMHr. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIMHHI.
I'erepo3uc, wiu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanénnas rtulpuamzanus u e€ ycnexu. VCKycCTBEHHBIH MyTareHes U
NOJIyYEHUE TMOJUIIOUAOB. JIOCTMKEHUS CENEKIHH pPACTEHUN, JKUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus kak OTpacib MNPOU3BOACTBA. ['€HHAas MHXKEHEpUs. Tallbl
co3nanuss pexomOuHanTHOM JIHK wu TpaHcreHHeix opranm3moB. Kierournas
nHxeHepus. Kiietounsle KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTCHUM.
KnonupoBaHre BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyecknue M dTHYeckue  mpobimembl. MO —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmumel U cxembl: KapTa «LIeHTpPBI TPOUCXOXKICHHS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuit», «Otaanéunas rudpuanzanus», «Padborel akagemuka M. @. MBaHoBay,
«ITomumnonausa», «OOBEKTH OuOTEeXHOJOTHNY», «KIeTouHble KyJIbTYypbl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAdOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KECHHMS CEJNEKIMU pPACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JAaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOIHOHHASI O0HOJIOTHS.

[IpennochliKu BO3HUKHOBEHUS SBOJIOIMOHHONW TEOPUHM. IBOJIIOLIMOHHAS
Teopusi U €€ MecTo B Ouoyioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CeugerenscTtBa HBONOLMM. [lasieoHTONOrHYECKHE: TOCIEN0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKOM JICTOMUCH, TIEPEXOaHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M pa3Iu4us SMOPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHaJOTUYHbIC,
PYIMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKHX IMyTeH Yy BceX
OpraHU3MOB.

OpomtonionHass teopus Y. J[lapBuna. IlpeamnochuUiku BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHJIBI DBOJIONUM BHUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAenaEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosronuu (CTI) u €€ 0CHOBHBIE MOIOXKEHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JBuxymme cuibl (hakTOpbl) SBONIONUMU BUIOB B MpHUpoAe. MyTarimoHHBIN
mpoiecc ¥ KOMOWHATHMBHAS W3MEHYHMBOCTH. [lOMynsiMOHHBIE BOJHBI M ApEid
reHoB. M3oasi1ust U Murpanusi.

EctectBeHHbii 0TOOp — HampaBiusomuii (Qakrtop dBomOIUU. DOpMEI
€CTEeCTBEHHOr0 0TOOpAa.

[TprcniocOOIEHHOCTh OPraHU3MOB Kak pe3yiabTaT »dBOMIONUU. [IpumMepsr
MPUCTIOCOOJICHHIA Y OpraHu3MOB. ApoMOpG 036l ¥ HIHO-aTaNTAIIHH.

Bun wu BumooOpaszoBanue. Kpurepum Buga. OcHOBHBIE — (OpPMBI
BHJ1000pa30oBaHusl: reorpauueckoe, 3K0JIOTHYECKOE.

MakposBomtonusi. Dopmbl  3BOIONMU:  (UTETUYECKAs,, JUBEPreHTHAas,
KOHBEpPreHTHasi, napamuienbHas. HeoOpaTumMocTh 3BOJIIOIUU.

[IpoucxoxkaeHue oT HecleUUaTUu3UpPOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs paydalusl.

JdemoncTpanuu:



IToptpetsr: K. JInnnein, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepuos.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoablln

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  00opbObI  3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas

U3MEHUYUBOCTB», «ApoMopdossl», «WUamoamanrauum», «OOmas aereHepanus»,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema MapmipyTta mnytemectBus Y.
Hapsunay, «boprba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000pA30BAHUE.

O6GopynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[IpuMepsl 3alIUTHBIX TPUCTIOCOOJIEHUN Yy
KUBOTHBIX», MOJenb «OCHOBHBIC HAMpPABJICHUS IBOJIONHUNY», 00bEMHAS MOJETh
«CTpoeHHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, Koyuiekiusa «DopMBI COXpaHHOCTH
UCKOIAEMBIX JKMBOTHBIX U pacTeHuit», Mojens ammiukamus —«llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYUIKA», MUKpompenapaT «/po3oduna» (Hopma, mytanuu (Gopmbl KpbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTHYeCKHUe PadOThI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUION.

JlabopatopHas padora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTA OpraHu3Ma |
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHaydHbIE MpPENCTABICHUS O 3apOXKICHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHHUSI KU3HM Ha 3emje: abuoreHe3 M NaHcnepMus. XUMUYECKas
3BOMIOLMS. AOHMOrE€HHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMonu. HauanbHbie 3Tamnsl
o6uonornyeckoit »Bomonuu. ['umoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeit. Apxelickasd u
nporepo3oiickas 3pbl. [lameosoiickas 3pa u €€ mnepuonabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, J€BOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHI, METOBOM.

KaiiHo3oiickass 3pa ® €€ Tmepuoiabl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMATa M TEOJIOTMYECKUX MpoueccoB. OCHOBHBIE JTAIlb
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [l0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak OTpakeHHe »HBOJOIUU. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeToapl H3ydeHus aHTpornoreHeza. Cxoactsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuibl  (akTopbl)  aHTpOIOreHe3a. HacnencrBennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3FOTOBJIEHUE OPYIAUN TPY1a, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YemoBek
pasymHbIil. Haxonkum HMCKOMaeMbIX OCTATKOB, BpEMsl CYHIECTBOBaHHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJIEHHOCTH  TMpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpurtuka pacuszma.

JdeMoHcTpanum:

Iloptpers: ®@. Penn, JI. Ilactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnukHoBenne CoJiHEUHOM cucTeMbl», «Pa3Buthe
opraHuyeckoro Mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEeHHas CHUCTeMa OPraHHMYEeCKOro MHupay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS UEIOBEKAa W YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCEOHTOJIOTHYECKUX  HAXOJOK  TPEIIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JIIOAN», «HemoBeuecKue paco».

O6GopynoBanue:  mymspku  «[IpoucxoxxaeHne — deioBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEepTaliblla, KPOMAHBOHIA), CIICTIKK WIU
M300pKEHUS KaMEHHBIX OpPYAWH TEepBOOBITHOIO dYelOoBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIUsI «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUI.

JlaGopaTropHble M NpaKkTHYecKUue padoThbI:

[Ipaktuueckast padora Ne 1. «M3ydeHne uckomaeMbIX OCTATKOB PACTEHUU U
KABOTHBIX B KOJUICKLIUASIX.



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Oprann3Msbl 4 OKpYy:KawIiuas cpeaa.

DKOJIOTUS KaK HayKa. 3a7a4¥ ¥ pa3elibl 3KOJIOTMU. METOIbI KOJIOIrMYECKUX
HCCIIEIOBAaHNUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE HKOIOrHYecKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKUX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOM03 1 ero (opmel. [lapasutusm, koonepaius,
MYTyalau3M, KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN ISl CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XAapaKTEPUCTUKU nomyysiquu. (OCHOBHbIE —IOKa3aTelu
NOMYJIALIMU: YMCICHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[mHaMuKka YuCIEHHOCTH MONYJISIUUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuuer 1 cxembl: kapra «[Ipupoansie 30HbI 3emmn», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoauam», «llonmymamuu», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH TOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlabopaTopHble U NpakTH4YecKHe PadoThI:

JlabopatopHas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTuueckast padbora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSALNUI Pa3HbIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

CoobmiectBO opranu3mMoB — OwuoineHo3. CTpyKTypbl OHOIIEHO3a: BUOBas,
MPOCTpAHCTBEHHas, Tpoduueckas (nuiueBast). Bunbl-momuHantel. CBsi3M B
OHoLIEHO3E.

Dkosioruyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
Oouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMbBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBOopoT BeIlIECTB U MOTOK PHEPTUU B SIKOCUCTEME.
Tpodpuueckue (nmumieBble) YPOBHM 3KOCUCTEMBI. IlumieBble 1emu U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoOMacca, MNPOAYKLIHS. IDKOJOTHYECKHE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMOperyJsiuus, pazsurue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOIO
WM IIAPOKOJIMCTBEHHOIO JIEca.

AHTpOIIOT€HHbIE ~ 3KOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycTounBocTH sKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOCTH OHOcPepsl Kak
ro0abHOM 3KocHucTeMbl. JluHaMHueckoe paBHOBECHE U OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
a3zoTa). 30HaNbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Omochepe 3eMiin. AHTpONOreHHbIe U3MEHEHUs B Onocdepe.
I'moGanpHbIe 3KONMOrHYeCKue MPOOIESMBI.

CocylecTBOBaHuE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHnue
Omopa3zHoo0pa3us Kak OCHOBA yCTOMUMBOCTH Onocdepsl. OCHOBa paliMOHAIBHOTO
yOpaBI€HUsI MPUPOAHBIMU peCcypcaMHM M UX HCHoJb30BaHHe. JlocTukeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter 1 cxemsl: «[lumieBsie menu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpupogubie cooOmectBay, «llemu nuTtaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buorenos BogoémMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxueWmme HUCTOYHUKHU
3arps3HEHUs] BO3/yXa M TPYHTOBBIX Boa», «IlouBa — Ba)kHelIlas COCTaBISrONIas
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeii d3GdexTy, «DaKkTOphI
PaAMOAaKTHBHOTO 3arps3HeHuss Owmocdepb», «OOmas cTpykTypa Ouocheps,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriepojaa B ouochepe», «KpyroBopoT azoTa B IpUpOIE».

O6opynoBaHue: Mojenb-anminkanus «TunuuHaele OMOLIEHO3BD», TepOapuid
«PactuTenpHbIie COO0IIECTBaY, KOoJUIeKIUn «buorieno3y», «Bpeaurenu BaxxHEHITHX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOoapuu ¢ KOJUIEKIUU pACTEHUH U
KUBOTHBIX, NPUHAJICKAIINE K PA3HBIM HKOJOTMUECKHMM TpymnnaM OJHOTO BHUJA,



Kpacnas xnura Poccuiickoit ®epepannu, H300paXeHUs OXpaHSAEMbIX BHUIOB
pPAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOTN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalOIIUMHCS MpPOrpaMM  CpeaHero olmiero  oOpa3oBaHUSA:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATHBI

B cTpyKkType NMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeaMmera «buosorus»
BBIJICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOTPENCICHUIO, HaJIU4he MOTHBAMM K OOydeHWr0  OuoJoruw,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OKOJOTHUYECKOTO IIPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS MpeameTra «bhosiorus» JOCTUTraloTCs B
€IUHCTBE YYEOHOM W BOCIHUTATCIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CAaMOBOCIUTAHHS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MMATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W MPABOIOPSAJIKY, YEJIOBEKY TPYJa U CTApPIIEMY MOKOJCHUIO,
B3aUMHOT'O YBaXEHHUs, OCPEXKHOTO OTHOILICHUS K KYJIbTYPHOMY HaCICIUI0 U
TpaJIuIysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, Opupoie u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomaorusy
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMH, TIO3UTUBHBIX  BHYTPEHHUX  YOEXJCHUN, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOT0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U ONbITa JACATEIBHOCTH B IMPOIECCE peau3allii OCHOBHBIX HAIPABICHUN
BOCIIUTATEIbHOMN JIEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK O00yJaIOMIeTOCs Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [ESITEIBHOCTH NPU CO3JaHHU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C pa3HBIMU YOEXKJICHUSMU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaXKUTEIbHOTO
OTHOIIIGHUSI K MHEHHIO OIIMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTU IEpE.
Ponunon, ropmoctu 3a cBOMl Kpau, CBOK PoawHy, CBOM SI3bIK U KYJIBTYPY,
IPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAMIO U MaMITHUKAM MPUPOABL,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHE OWOJOTMHM, TOHMMAHUS 3HAYEHHS OWOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaenHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO MU 3amure OTedecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATHA LIEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTUYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JECUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTpPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHUPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBHOTO 0JIArOMOJIyYHs:

NOHUMAHUE U peanu3alus 370pOBOro M 0€30MacHOro o00pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI W HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBbIO;

NOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30IacHOT0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHU );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTh K TPYlY, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K AKTHUBHOW JE€ATENbHOCTH TEXHOJOTMYECKOM M COLMAaIbHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

UHTEpEC K paznuyHbiM cepaMm mpodecCHOHANIBHON NESITeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccn U PeaTr30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO M CamMoOOpa30oBaHUIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) IKOJIOTHYECKOT0 BOCITUTAHUSA:

AKOJIOTUYECKU LEJIeCO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYyphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HX BO3MOXHBIX TOCIEACTBUM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOTO XapakKTepa SKOJOTMYECKUX MpoOJieM M MyTed HX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHUH
3HaHWSI W yMEHHS TIpH PEIIEHWH TMpoOJieM, CBSI3aHHBIX C PalUOHATHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHUE  TpaBUJl  MOBEACHUA B  MOPUPOJE,
HaMpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
3KocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHE JIEUCTBUK, NPUHOCAIIUX BpEd  OKPYKAIOLIEH
MPUPOAHON Cpejie, YMEHHE TMPOTHO3UPOBATH HEOJIArONMPHUATHBIC 3KOJOTHUECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUIN U TIPEIOTBPAIIATH HX;

HAJIMYME Pa3BUTOTO SKOJOTHUYECKOTO MBIILICHHUS, YKOJIOTHUECKON KYJIbTYpPHI,
OTbITa TEeSATETHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHUTATCIIBCKOW KYJIBTYphl KaK CpEICTBa
B3aMMO/JICHCTBHS MEXK]TY JIFOJIbMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS ©€ polu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIINUICHHS, CO3JaHUHU IEJIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAIoIIeM MHpEe KaK O €IMHCTBE MPHUPOIbI, YeJOBEKa U
oOmiecTBa, B MMO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh PeCypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX DKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYCHMHM OWOJOTUYECKUX 3HAHUH B IEIAX
MOBBIIIEHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-Hay4YHOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMIMXCS, (HOPMHUPYEMO
MIPU U3YUYEHUU OUOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJIOB TMO3HAHMS, UCIIOIh3yEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IMOJy4YaeMble 3HAHHWS JUIsl aHaiu3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM WU3MCHCHH,
yMEHHE JeJaTh OOOCHOBAaHHBIEC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C TIEJTbI0 TIOYYEHHSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OWONOTUYECKUE 3HAHUS IS
penieHus MpoOJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIICKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJNOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble i1 (OPMUPOBAHMUS MHUPOBO33PEHUS OO0YUYAIOIIUXCS
MEXIUCHIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyYHbIEe TOHSTUSI, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CHenu(UKy MEeTOJ0B TO3HAHWUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, SHEPrus, sIBJICHUE, MPOIIECC,
cUcTeMa, Hay4yHbIH (paKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCe/OBaHNe,  HaAOMIOJeHUe, HU3MEpPEHUe,  JKCICPUMEHT U JPYTux),
yHUBEpCaJbHbIE YyueOHbIE JIEUCTBUA (TI03HABATEJIbHBIC, KOMMYHHUKATHBHEIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue G yHKIHOHATBHON
IPAMOTHOCTH W  COIMAJIBHOM KOMIETEHIIMH OOYyYaromuXxcs, CIOCOOHOCTh
oOy4Jaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUA W  yHHUBEpPCAIbHbIE y4deOHble JEHCTBUA B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOCHUS MPOrPAMMBI CpPEAHETOo 0OIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiaanenne YHHBEpPCaJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOATENbHO  (pOopMyNIHpOBaTH M aKTyalM3UPOBaTh  MPoOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh TMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cCUHTE3a, CpaBHEHMSI, KJIacCHU(pUKAIIHA, 0O00OIICHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUN (BBIIENATh UX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATHUSIMH);

ONpEeNeNATh LEeNu [ESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTaThl AESITEILHOCTH C TOCTABICHHBIMU LIETIAMU;

MCIIOJIb30BaTh OMOJOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE pACCYXKJEHUS (MHAYKTUBHBIC, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbBIC CpeAcTBa TUTSt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHM B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TAaKK€  MPOTHUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3JIUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHHS MPOOJIEMBbI C YYETOM aHAIN3a UMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
L[EJISIM, OLICHUBATh PUCKH TOCIIEICTBUH JAEATEILHOCTH,

KOOPJMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBHUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIeA0BATEIbCKUE IEHCTBUS:

BJIAJIETh HaBbIKAMH y4€OHO-HCCIIEIOBATENILCKON U TPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MmpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PAa3JIUUHbIE BUJBI JEATCIIBHOCTH 110 IOJYYCHHUIO HOBOTO
3HaHUS, €r0 HHTEPIpeTalni, MPeoOpa3oBaHUIO W MPUMEHEHHWIO B y4E€OHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3/IaHUU YU€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMupoBaTh HAYYHBIM THUI MBIILICHHS, BIAJAETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU NOHSATUAMU U METOAAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

BBISIBIIATH MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AaKTyallM3UpOBaTh 3ajady,
BBIIBUTaTh THUIOTE3y €€ pEIICHUs, HAXOAUTh apryMEHThl IS J10KAa3aTEIbCTBA
CBOMX YTBEPKJICHUI1, 3a/1aBaTh NapaMETPhl U KPUTEPHUU PEILICHHUS;

aHAJIM3MPOBATh IIOJYYEHHbIE B XOAE pEUICHUA 3a/Jaud pPe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIIUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh LIEJICHANPABICHHBIN MOUCK IMEPEHOCa CPElICTB U CIOCOOOB
NENUCTBHS B MPOPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHMS B IO3HABATENIbHYI0 W MPAKTUYECKYIO OOJacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX PEAMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJIEH, MpeJIaraTh OPUTHMHAIIBHBIE MOJXOJbl U PEIICHUs,
CTaBUTH NPOOJIEMBI U 3a]1a4u, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopMmaumeii:

OPUEHTHPOBATHCS B PA3NIMYHBIX UCTOUYHHUKAX HHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NIOMYJSPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHAIU3UpOBaTh



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MpPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh Y HEMIPOTUBOPEUUBOCT;

dbopMynHUpOBaTh 3ampPOChl U MPUMEHATh PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit mHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMANIbHYIO  (QopMy  MpeICTaBICHUS
ouosiornueckoit nHGopmaruu (Cxembl, rpaQuku, TUarpaMMbl, TaOIHUIbI, PUCYHKHU
" 1pyroe);

UCIIOJIB30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Oouosiorudeckor wHGOpPMALME: TPUMEHATh XUMHUYECKHEe, (U3NYECKUE W
MaTeMaTHYeCKHUe 3HAKHM M CUMBOJIbI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TNpeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJ€Th ~ HABbIKAMHU  pACIO3HABaHUS M 3alIUTHl  WHGOpMAIH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCceX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WM TUCKYCCHU TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS TMpeajiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHX yYaCTHUKOB
JIAaJiora Win JUCKYCCUM);

pacmo3HaBaTh HeBepOadbHBIE CpeAcTBa OOIEHWs, MOHWMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEpEeHHUs IPYTUX JIOAEH, NPOSBISTh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
1 B KOpPEKTHOU popme GOpMyITHUpPOBATH CBOU BO3PAKEHUS,

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh W HCIIOIH30BaTh MPEUMYINECTBA KOMAHJAHOW W WHANBUAYaTbHOMN
paboThI MpU pelIeHnH OMOIOrMYeCKON MpooOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX () OPM B3aUMOACHCTBUS IIPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YjeHa KOJIJICKTUBA;



NPUHUMATh €M COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHUBATh KAadye€CTBO CBOEr0 BKJIaJa M KaXKJOTO yYaCTHHKA KOMAaHAbI B
oOIIMiA pe3yabTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HWJIEM C TMO3WIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TMOBEJICHUE B Pa3IMYHbBIX
CUTYaIUsX, IPOSIBISITh TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranuszanus:

UCIIOJIH30BaTh OWOJIOTMYECKUE 3HAHUS I BBISBICHUS TpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYyAIUSX;

BLIOMpATh HAa OCHOBE OHWOJIOTMYECKUX 3HAHUM I1I€JIEBBIE W CMBICJIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSX M MOCTYIKAaxX MO OTHOIIEHWIO K KHUBOW MpPUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh [MO3HABATEJIbHYIO JEATEIIbHOCTh, BBISBIISITH
poOJIeMbl, CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 3a7a4ll B 00pa3oBaTEIILHOMN
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH PEIICHUsA MpoOJieMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pEeLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKON SPYIAUINH B
pa3HbIX OO0JIACTAX 3HAHUM, MOCTOSHHO TMOBBINIATH CBOM 00pa30BaTEIbHBIM H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh ~ HABBIKAMU  TO3HABAaTEIBHOW  pEeQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JACHUCTBUA M MBICIHUTEIBHBIX MPOLUECCOB, HUX PE3YJIbTaTOB H
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOT'O PELICHUS;

yMETh OLIEHUBATH PUCKH W CBOECBPEMEHHO IPUHUMATh PELICHUS MO HX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ce0s U APYIUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MNpPH AHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATHI

[Ipeamernbie pe3ynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupudeckue i yaeoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBHUM MO OCBOCHHIO, HHTEPIPETAIIUHA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JCATEIBHOCTU MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
PE3YNIbTATHI IPEJICTABIICHBI IO TOJIaM 00y4YEeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJIH OMOJIOTMH B CHUCTEME HAYy4YHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KapTUHBI MUpPa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIAIE POCCHICKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH Y€JIOBEKA JI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB W TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTradonmm3M (0OMEH BEIIECTB U IpEBpaIlcHHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBASI OPraHU3alINsl KUBBIX CHCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, K3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWUOJOTHYECKHuE Teopuu (KJIETOYHas, XpPOMOCOMHasi,
MyTallMOHHAs, LEHTpajdbHasg JOrMa MOJEKYJIsipHOl Ouonorum), 3axoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 meHTpax MHOT0OOpa3us H
MPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. M. BaBuiioBa), onpenenarb rpaHUIbI
UX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJIAMHU HAYYHOT'O NTO3HAHUS B OUOJIOTHU: HAOIIOACHUE U
OMHUCaHUE KUBBIX CHUCTEM, MPOILIECCOB M SIBIICHUI, OpraHu3alus U MPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBICHEHUE MOJIYUYEHHBIX



PE3yNIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHSTHHA, TEOPUA W 3aKOHOB, YMCHHUE
JIeNaTh BHIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIIECTB M TPEBpAICHHUS SHEPTrUU B KIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOro oOMEeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTCHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHECHUS OHMOJIOTHYCCKUX
IPOIIECCOB W SIBJICHHM, ISl IPUHSATHS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM
KU3HU C [eJbl0 oOecredyeHuss OE30MacHOCTH CBOETO 30POBBS M 370POBBS
OKPYXKAIOIIUX JTFOACH, COOIOIEHUS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelie, TMOHMMaHUE HEOOXOJUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM Owomormu W OWOTEXHOJIOTHMH Ui  PaIMOHAJIBLHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7a4d Ha MOHO- U
IUTUOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HacleOBaHUe, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpAaTOpHBICE W TpPaKTUYECKue pabdoThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUSA, BKIIOUAIONIYIO TICEBJOHAYYHBIE 3HAHHS U3
pa3sTUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIUHU, HAYYHO-TIOMYISIPHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37]aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast Onosorndeckyro WH(popMaIrio u3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHITHIHBIN amnmapaT OMOJIOTHH.

[IpenmeTHBIE pe3ynbTaThl OCBOSHUS y4eOHOro mpeamera «buonorus» 6 11
K1acce JOIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHWW O MECTE U POJIM OMOJIOTHH B CHCTEME HAY4YHOTO
3HAHWSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHUpAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAEC POCCUUCKHX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMONOTHH, (PYHKIIMOHAIBLHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHWE OMOJOTHYECKHMX TEPMHHOB W TIOHSITHMA:
BU/JI, TOMYJSALNSI, TEHOPOH, PBOIIOLHUS, ABMKYIINE CUIIbI ((haKTOpPbI) SBOJIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PAKTOPHI,



DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pPEAYLEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHos3, ouocdepa;

yMEHUE Wu3JlaraTb OWOJOTMYECKUE TEOpuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHA, CHHTETHYECKas TEOpHUs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HAmpaBICHUN U
mytedt sBomoruu A. H. CesepuioBa, yuenust o 6uocepe B. W. Bepnanckoro),
OTPENIENATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CHUCTEM, IPOIIECCOB W SIBJICHUM, OpraHu3alusl U IMPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBWKEHHE  TUIOTE3bl,  BBIABJICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBICHEHUE TOJYUYEHHBIX
pPe3yIbTAaTOB, UCIOIL30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYE€HHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TPHU3HAKA CTPOCHUS OHOJOTHUECKUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TPOLECCOB: HACJEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEWCTBHSI HKOJOTHYECKUX (PAKTOpPOB HA OpPraHU3MBI, TMEpeHoca
BEIIECTB M IIOTOKA JHEPrUM B DKOCUCTEMAX, AHTPOIOTE€HHBIX HW3MEHEHUW B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXMMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUA IS OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB W SIBJICHUM, ISl NPUHATHSA MPAKTUYECKUX PEIICHUN B MOBCEIHECBHOMU
KU3HA C 1EJIpl0 oOecrieueHusi O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
MPUPOAHON Cpene, MOHMMAaHUE HEOOXOJUMOCTH HWCIOJIB30BAHMS TOCTHKECHHM
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOIOII0Ib30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OUOJOTHYECKUE 3a]]a4H, COCTABIIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAaX (LIEMH TUTaHUs );

YMEHHE BBITIONHITH JA0OpPATOPHBIE W TPAKTUYECKHE PadOTHI, COONIONATH
mpaBmiIa mpu padboTe ¢ yueOHBIM U Ta00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIICHUBATh W HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOW MH(OpMAIUHU, HAYYHO-TIOMYJISIPHBIC
MaTepuaiabl),  pacCMaTpWBaTh  TJIOOANBHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO37]aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMOJOTUYECKYI0 UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBINA anmapaT OHMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 0.5
HOJIOTHA faK Hayka https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U UX OpraHU3aIUs 1 bubmorexa OK
p & https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 Bu6nmorexa [IOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 IKH3HENIEATENLHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekuus opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7{41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4



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

11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kontpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 D o 9 1
BOJIOUHOHHAL DHOJIOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 Opra"uusMel 1 OK aromras cpena 5 1 bubmorexa LOK
p pyxatot pen https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 hitps://m.cdsoo.rw/7 41 cc74
bu6mmoreka [IOK
> Peseparoe Bpevs 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHNE PA3THMYHBIX 1 0.5 bubmorexa OK
P ' https://m.edsoo.ru/863¢6122
METOJIOB MPHU U3YYCHUU
OMOJIOTHYECKUX 0OBEKTOBY»
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubmuoreka [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
XuMHYeCKui cocTaB KiIeTKku. Boja u bubnuoreka [JOK
4 1
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674¢
bubnuoreka [JOK
5 b . o 1
eiit. COCTaB H CTPOCHHE OeKOB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bu6nuoreka [IOK
KaTAJINTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpuUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 VYraesoasl. JIunuael 1 Bubmiorexa OK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hywrentossie kncnotel. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u MeTO1bI U3y4EHHUS bubnuorexa [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«M3yueHune cTpoeHus KIETOK Bubnuoreka ITOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6f10
OakTepuil 01 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEIapaTax u ux
OTTUCAHUE
bu6mmoreka [IOK
12 OOmMeH BelecTB Wik METab0IN3M https://m.edsoo.rw/863¢766¢
bu6mmoreka [JOK
13 Potocures. XemocHnTes https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTeckHit oomen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN UMK KIeTKU. [lenenue
KJIeTKH. MuTo3. JlabopartopHast BuGmiorexa LIOK
15 pabota Ne 3 «HaGmrogeHue MuTo3a B 0.5 hitps://m.odsoo.rw/863¢7ded
KJIETKaX KOHYMKa KOpEIlIKa JIyKa Ha
TOTOBBIX MUKPOIpPENapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
bu6nmoreka [JOK
17 Tpancniuuna — nocurres denxa https://m.edsoo.ru/863e796¢
18 Hexknetounsie Gpopmbl kU3HH — bubnmoreka [JOK



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
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.eds00.ru/863e7540

bu6mmoreka [{OK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [{OK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpEeHueE.
21 JlabopaTtopnast pabota Ne 4 0.5 bubnuoreka [JOK
«M3yueHue cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
” NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
7 I'eneTnka — Hayka o bubnuoreka [JOK
HaCJIEJICTBEHHOCTH U U3MEHUYHBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIeI0BaHUS

24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK

P ' pHA https://m.edsoo.ry/863e8878
CKpeIllUBaHHE

UTHOpUIHOE CKpellMBaHue. 3aKOH
A PIA pett bubmuoreka [JOK

25 HE3aBHCHMOT'0 HACJICIOBAHMUS

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

MIPU3HAKOB
CuemieHHOE HacIe10BaHKe
npusHakoB. JJaboparopHas pabota

26 Ne 5 «M3yuenue pe3yabTaToB 0.5 bubnunoreka [JOK
MOHOTHOPUHOTO U JJUTUOPUIHOTO ' https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(HUITBI HA
TOTOBBIX MUKpOIIpenapaTax»

27 I'enetuka nona. HacnenoBanue bubmuoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.eds00.ru/863e8c60

N3menuusBocts. HenaciencrsenHas
M3MEHUYUBOCTb. JlaboparopHas

pabota Ne 6. U3yucnwue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBenHasi "BMEHYMBOCTb.
JlabopaTtopHnas pabota Ne 7. bubmuorexa [JOK
29 . 1 0.5
«AHanu3 Mmytauuil y Apo3o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
30 Teneriia Hesopeka ! https://m.edsoo.ru/863e8d78
PesepBubiit ypok. O60011eHIE TIO
31 TeMme «HaciencTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOB)
bu6mmoreka [JOK
32 (CeneKIIis KaK HayKa  mporece ! https://m.edsoo.ru/863¢9214
1 MeTobl ¥ JOCTHXKEHUS CETICKIINT 1 bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e¢9214
14 buoTtexHo0THS Kak OTpacib 1 bubnunorexa [JOK
NIPOU3BOJCTBA https://m.edsoo.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Konrpopnrre | [paxrireckie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1 bubmmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUN | bubnuoreka [JOK
00 3BOTIOIIMN https://m.eds00.1u/863e¢9570
bu6mmoreka [IOK
3 MutipooomiowHs ! https://m.edsoo.ru/863e9cle
[Tomynsimus kKak seMeHTapHas
€MHHUIIAa BUJIA ¥ SBOJIIOIHH.
4 JlabopaTtopnast padota No 1 1 0.5 bubmorexa OK
https://m.eds00.ru/863e¢99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBKyImue cuitbl (3JIeMEHTapHBIC 1 bubnunoreka [JOK
(haKTOpBI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bubnuoreka [JOK
6 EctectBennslit 0T00p 1 ero Gpopmbl 1 hitps://m.odsoo.rw/863¢9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas | 0.5 bu6nuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
2 Hanpasnenus u nytu | bubnuoreka [IOK

MakKpO3BOJIIOIUN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobpaTumocTs 3BOTIOIMN
10 Ucropus sxu3nu Ha 3emiie 1 METO bl
e€ u3y4deHus
1 ['mnoTre3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ca5a6
12 PazButHe xxu3HM Ha 3eMiie 1o 3paM U bubnuoreka [JOK
TepUoIamM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PacCTUTEIBHOTO U JKHUBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3yyeHune UCKOMmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIASIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopshl) bubnunoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUU
YyeJoBeKa
13 YenoBeyeckue packl U MPUPOTHBIE bubnnoreka [JOK
aJlanTaly 4eJI0OBEKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IEHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUUYECKUE bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbuoTtnueckue GpakTopsl.
JlaboparopHuas pabota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubnrorexa LIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopnas pabora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 broruteckue paxTope! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToacuét mIOTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
25 Coo01ecTBa OPraHu3MoB — bubnuoreka [IOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
%6 OKOJIOTHYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNIN HIKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. Bubmiorexa OK
. https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 IIpupoaHbIe S5KOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rnodanbHas bubnuoreka [IOK
JKOCHCTEMA 3eMJIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Ouochepe 3emin 1
1 CocytiecTBoBaHUE MTPUPOIBI U i bubnuoteka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblit ypok. O000IIEHNE TEMBI
34 «Coo011IecTBa 1 IKOJIOTUICCKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME



https://m.edsoo.ru/863eba1e




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

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomnios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenbcTBO
«IIpocBenieHue»

buonorus, 10 kinacc/ [laceunuk B.B., Kamenckuii A.A., PybiioB A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akunonepnoe o6miectBo «M3narenscTBo

«HpOCBGIIICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIA

Mertoaudeckoe rmocooue k npeaMmerHon aunuu "Jluaus xuzHu'"/B.B. [laceunux. -
Mockaa: [IpocsenieHue.

buonorus. 10-11 knaccel. ba3oBelit ypoBens. [Toypounbie

paspabotku.(Ilaceunuk B. B., [lIsenos I'. I'., Edumona T. M.)

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

[Hudbposas nmabopatopus "Touka pocra"

https://resh.edu.ru/subject/5/5/

https://uchitel.club/fgos/fgos-biologiya
https://interneturok.ru/subject/biology/class/5
http://school-collection.edu.ru/catalog/

https://videouroki.net/projects/2/index.php?1d=bio5



https://www.uchportal.ru/load/7

http://www.fipi.ru/

https://bio5S-vpr.sdamgia.ru/

https://oge.sdamgia.ru/
https://learningapps.org/index.php?category=8 s=
http://www.virtulab.net/index.php?option=com_content view=section
layout=blog id=7 Itemid=102

https://content.edsoo.ru/lab/






