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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO00B K (POPMHPOBAHUIO COJCpKAHUS Y4eOHOro MpeaMera
«buosiorus» CcoCTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX HEsIX U
NPUHIMNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHErO
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUAS O
cneuuduke OMooruy, €€ 3Ha4eHUU B [MO3HAHUU KUBOM MPUPOJIBI U 0OECIIEUEHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM IMOJIOXKEHUSM,
OIpeeNIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBlIeHUWE O LesIX, 00 oOmiei
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYYaIOLIUXCS CpPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpenenseT o005f3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupenesieHue [0 pas3leinaM M TeMmaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIbHOIO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.

B mporpamme 1o OuoJIOTMHM TakXke YYUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB  Yy4€OHO-IIO3HABATEIbHON
NEATEIbHOCTH Y4YEOHBIX JAEMCTBUI OOYyYalolIMXCS 1O OCBOEHHUIO COJAEpKaHUS
OMOJIOrMUECKOro 00pa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YPOBEHB) peaini30BaH
IOPUHIMI TPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarogapss yemy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILUIEHUS, TPEACTABICHHUI O 3J0POBOM
oOpasze >XM3HH U OEpeKHbIM OTHOILIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsigy ¢ u3ydyeHHeMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHWM O
CTPOEHHUH >KUBBIX CUCTEM PA3HOI0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B NOBCEJHEBHOM KU3HM JUISl PEILICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUI YEJIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKU
1[€JecCO00pa3HOro TMOBEICHUS B OKpYy)KaroUled NpUPOJHOM cpele, aHaiu3a
BJIUSHUSA XO3SMCTBEHHON JESITENBHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CUIIEHHE BHUMAHHUS K MPUKJIAJHOW HAPaBICHHOCTH
yuebHoro npeamera «buosIorus» MpoIUKTOBAHO HEOOXOJUMOCTBIO 00ecnedeHus



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetr (opMuUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeT (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOUM mpupoje, eé
OTJINYMTENIBHBIX TMPU3HAKAX — YPOBHEBOW OpPraHMU3alMM W DBOJIIOLHH, CO3MAET
YCIOBUSL  JUIs:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpPOAbl, (POPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHUS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OUONIOrUsl UMEET TAKKe JJIs1 PEIICHUS] BOCIUTATENbHBIX U
pa3BUBAOIIMX  337ad  CpeJHero  oOmero oOpa3oBaHMs, COLMAIM3ALUA
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT ycioBus sl (GOpMUPOBAHMS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET MHTErpalliy OHWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4YeOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP)KaHWsA, MPEACTaBICHHOIO B Iporpamme IIo
OHOJIOTUH.

Ot60p coxaepkanusi yueOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMKA KYJIbTYpOCOOOpPAa3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOpPBIM OOy4Yaroluecs: JOJKHBl OCBOMTH 3HAHWUSA M YMEHMs, 3HAYUMble MJis
dopMupoBaHus OOIIEH KyJbTypbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
yeJoBeKa B OKpYKaroleld MPUPOAHONU cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
KU3HU U MPaKTUUYECKOM AesiTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIyX,aT OCHOBOM JUist GOPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUu
OMOJOTMYECKOro 00pa30BaHUsl.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MmaTepualia B IpOrpaMme IO
OMOJIOTMM OCYLIECTBICHO C YYETOM TNPUOPUTETHOTO 3HAUYEHHS 3HAHUM 00
OTJMYUTEIbHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOIro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHM4YecKOro MHpay,
«IBOIIONMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOGHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyKallluX OCHOBOU
Uit (opMHpOBaHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUPA, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

¢opMupoBaHHE y OOYYaIOIIMXCS MO3HABATENbHBIX, HHTEJUIEKTYalbHBIX HU
TBOPYECKUX CIIOCOOHOCTEW B MpOLiEcCe aHaIW3a JAaHHBIX O MYyTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHME Yy OOydYarommxcst oOmmel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHIN OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW TPHUPOJIbI HAa OCHOBAaHMHM 3HAHWA W ONBITA, MOJYYCHHBIX MPH
W3y4YEeHUH OUOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUECHHE
OMOJIOTMUECKUX 3HAHUM B NPAKTHUUYECKON [EATEIbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUYECKUX
HOPM IIpY IPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIsl TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYUHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH ESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXaIoIIeH cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBJISIETCSI O0S3aTENIbHBIM YYEOHBIM IMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOH o0nacTh « EcTecTBeHHO-Hay4YHbIE TPEIMETHI.



Jnst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 yac B He/IeII0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HaHUS KUBOM MPUPOBI (HAOIIOEHUE, SKCIIEPUMEHT, ONTUCAaHUE,
u3MepeHue, kiaaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU TIPUPOIBI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYECKH ), OMoC(EpHBIA.

JlemoHcTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3aLUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHUHEpaJIbHBIX BemlecTB B KkieTke. lloanepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYJbl (TIepBUYHAs, BTOpUYHAS, TpETUYHAs U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOrOK03a, pubo3a u  JAe30Kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W Toymcaxapujibl  (Kpaxmal, TJIMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkuum sunuaoB. CpaBHEHHE
yIJEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormaer — MoHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOJAECUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOniMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
AYKApUOTHYECKON KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. L{uTomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, ammapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApHM u TiacTua. Bunbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHblil neHTp KiaeTku. CTpoeHue sjpa: sjuepHas 000youka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOLE.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennossie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHUE KMUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOMIOICHNH, W3MEpEHUil, HKCIEPUMEHTOB, MHKpPOIpENnapaThl pPaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHass pabotra No 2. «M3yueHHe CTpOEHUS KIETOK pacTeHU,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OIMCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WM METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALUS (PHEpreTUYeCKUid OOMEH) — JB€ CTOPOHBI E€JUHOrO0 Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUU B IOHHMaHUU
MeTabor3ma.

Tunbel oOMeHa BellecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Posib GpepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®orocunte3. CmeroBass W TeMHOBas (a3bl (doTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeipl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaUeHUEe XEMOCUHTE3a AJIs
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrudM B KJIETKE. OTambl 3SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe okuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Otanbl TpaHciuauuu. KomupoBanue amuuokucior. Pombs pubGocom B
OouocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOTO LHKJIa BHUPYCOB.
baktepuodaru. bonesHu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpuWIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumnbl muTanus, «Mertabomusmy, «MUTOXOHAPUSY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

OoOopynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHne KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1IUKII, WM JKU3HEHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JumiouHeIi W TatvIOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHS W  WHIWBHUAYaJbHOIO  Pa3BUTHA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaauu mutosa. IIpoueccel, nmpoucxonsiiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHUOJIOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnonoro
Pa3MHOXXEHUS: JIeJICHWE HaJBO€, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXkeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOOTO.

Meito3. Cranuu meiio3a. IIpouecchl, mpoucxomsiue Ha CTaauax Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOTMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs TOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SIMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
OcoOeHHOCTH CTPOCHHUSI SAMIEKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX »KHUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpanum:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kiIeTku OakTepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHE», «['ameToreHes y MIEKONUTAIOIUX U
4esnoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENApaThI «CniepmaTo30u bl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIIEKONUTAIOMEro», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MArHUTHAs MOJEb-alIuIMKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlabopaTtopHas pabota No 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa HA TOTOBBIX MUKPOMPENapaTaxy.

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nuToI0TMn
U SMOPHOJIOTUU B CTAHOBJICHUU TEHETUKHU. BKiaa pocCHUUCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETHUKU (TUOPHUAOJOTHUECKUMH,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. ['eHeTn4YecKkass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHBIE . MeHaenem.
MonorubpuiHoe CKpenmBaHue. 3aKoH eAuHooOpa3usi TUOPUIO0B MEPBOTO
nokoneHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCUICIUIEHUS MPU3HAKOB.
['unioresa yuctotsl ramet. [lonHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHUMOTO  HACIIeOBaHUS
npu3HakoB.  lluToreHeTndeckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupyrolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIIETO CKPEITMBaHNUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuernienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HAaCJIEIOBaHUIO F€HOB. HapylieHue cuenyieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpEAEICHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbI ”3MEHYMBOCTY: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M KauyECTBEHHBIE MPU3HAKU U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TIE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTalmoHHast ©3MeHYUBOCTh. Knaccudukanus MyTauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U npuunHbel MyTauuid. MytareHHble (pakTOpBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETHKH
4eJI0BEKa: FeHeaIOTnYeCKuil, OJIM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKHM. CoBpeMeHHOE OIIPENICIICHUE IeHOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T111P-anamm3a. HacmencTtBennnie 3a00JicBaHHS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MpEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0pOBOT0 00pa3a MKU3HH, TUATHOCTUKHU, TPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHCcTpauu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuuplt w  cxembl:  «MOHOTHOPUIHOE  CKPEIIMBAHME U €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  4YHMCTOTBl  Tramer», «JlurubpugHoe  CKpeulrBaHHUe»,
«uTomornyeckue OCHOBBI JATHOPUIHOTO CKpEIIMBaHUSY, «Metio3»,
«B3auMozencTBue aieNbHBIX TE€HOB», «l'€HeTHMYecKkne KapThl pacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUEIUIECHHOTO0 ¢ mnojom», «KapHoTumbel 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHasi U3SMEHUUBOCTH.

O6opynoBanue: MojeNU-aNIIUKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenrne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOTIpenapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHWe W aHAJINU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTro0o0pas3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl NPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/Jia, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUuU. MaccoBBI U MHAUBUAYAIBHBIN OTOOPHI B
CENEKIIMM pPACTEHUNM M KUBOTHBIX. OILIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBHIX JIUHUH.
['ereposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanéunas rtulOpuausanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJy4YCHUE TOIMUILIONA0B. JIOCTMKEHHUS CENEKIMM PACTECHHM, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHONMOTMs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHWs. OTaIlbl
co3ganusi pexomobuHantHod JIHK wu Ttpancrennsix opranuszmoB. Kiertounas
nHKeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruuyeckue W dtuyeckue  npobmemsl. MO  —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Baswios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabnuipl u cxeMbl: kKapTta «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongusy, «OOBEKTHl OuOTEeXHONOTUN», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTCHUSY.



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOAbI U JOCTUKEHHUS CEIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOTHSL.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
TeopHst U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUM HAa pa3BUTHE
OHMOJIOTUU U APYTHUX HaYK.

CBuzerensctBa  3BOMONUHU. [laneoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B THaAJEOHTOJIOTMYECKOM JIETOMHUCH, MEPEXOAHbIE (OPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuune Gpayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMs SMOPHOHOB pa3HBIX BHUIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BcexX
OpraHU3MOB.

OomonnonHass Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHS
JapBUHM3MA. J[BWKyIIME CHJIBI 3BOJIOUUMU BUIOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIONKMKA BUAOB B mpupojae. MyTaloOHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiMmOHHBIE BOJHBI U JIped
reHoB. M3oduus 1 Murpanus.

EctecTBeHHbII 0TOOp — HampaBisiomuil ¢akrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ynbTaT dBoimonuu. [lpumeps
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (POpMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

Makpossomonust. @PopMbl  3BOTIOUMU:  GuUIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOIUY.

[IpoucxoxeHrue OT HecleuuaTu3upoBaHHbIX MpenakoB. [Iporpeccupyromias
crenuanu3anusa. AJanTuBHas paguaius.

JdeMoHCcTpanuu:



[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHUYHUBOCTH», «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus»,
«/IBmkymue cumbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«["eorpaduueckoe BumooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE.

OO6opyioBaHHE: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOZOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne HacekoMoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaluu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHUESCKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHaydHble TpPEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUMOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEpPUMEHTAIIBHOE MMOATBEPKICHUE XUMUUECKON 3BOJIIOIMY. HavansHble dTansl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa W €€ TMepUOAbl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3030HcKas 3pa U €€ NMEPUOabl: TPUACOBBIN, FOPCKUKA, METIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIM,
AHTPOMOTE€HOBBIM.



XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoueccoB. OCHOBHBIE JTalbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpPAa Kak OTpaxkeHue 3BOJIoUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOLIKA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHH o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabl HW3ydeHusi aHTponoreHesa. (CxolcrtBa u
pa3nuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cunbl  (pakTopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIN 0TOOp. OOIIeCTBeHHbI o00pa3 KU3HH,
U3TFOTOBJICHUE OPYAUI TPyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenslii, YenoBek mnpsamMoxomamui, YenoBek HeaHAEpTAIbCKHN, UYenosek
pa3ymHblil. Haxonkum HMCKOmaeMbIX OCTaTKOB, BpPEMSl CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM FOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUHAs
(eBpa3miickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAasl),  MOHIOJOUJHAsS
(a3maTcko-amepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumep, I'. Opu, 4.
HapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoaHEeUHON cHUCTeMbl», «Pa3BuTihe
OopraHu4eckoro mupa», «PacrurenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckass kierka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKAa M YEIOBEKOOOpPA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue oam», «pesHue moau», «llepsbie
COBPEMEHHBIE JTI0I1», «HenoBeYecKrue paco».

O6opynoBanue: My — «lIpoucxoxaeHue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEAHJEPTalIblla, KPOMAHBOHIIA), CJEMKH WU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOia), TeOXpoHOJOTHUecKass Tabnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PACTEHUM U
YKUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcHsi «IBOJIOLUS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKaomias cpeaa.

OKOJIOrHs KaK HayKa. 3aJaud ¥ pa3aesbl SKOJIOTHH. MeTo bl SKOIOTHYEeCKUX
MCCJIEIOBAHMN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okomornueckne (dakTopel. Kiaccudukamus sKogoruyeckux (HaKTOPOB:
abnoTtnyeckue, OWMOTHYECKHME M AaHTPOIIOTeHHbIE. JIeMCTBUE HKOJIOTHYECKUX
(haKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue (hakTOopHI. Buner OMOTHYECKUX B3aMOJIEUCTBUH:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyajau3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEHUCTBUN MJi CYLIECTBOBAaHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJISIMNA: YHCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpaunus. J[MHaMuka YuCcI€HHOCTH MOMYJISIIUNA U €€ PEryJisiusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynwe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoausm», «llonynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIMU HHPY30puu-Tyhenbkuy, «IlumeBbie memm.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 3. «Mopdonornyeckiue 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktruueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ IKOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBOo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkonornuecknue cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ounoreonenoze. @OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1ENMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUIBL:  TPOAYKIMHM, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONIOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sHUCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO U ero QpyHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTEHHbIE U3MEHEHUs B Onocdepe.
['1oGanbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} YeJIOBEYECTBA. Coxpanenue
O6ropa3zHoobOpasusi Kak OCHOBa ycToiunBocTH Ouochepsl. OCHOBA pallMOHATBLHOTO
VOPABJICHUS MPUPOJHBIMU pECypcaMM M HMX HCHOJIb30BaHuE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobOmiectBa», «llenmn nuTtanusy, «IKoJOTHUYECKass TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS HA MpUPOAY», «BaxHeilmme WUCTOYHHUKU
3arpsi3HEHMs] BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHEIIasi cocTaBisIOmas
ouochepr», «DakTopsl Aerpaganuu nousy», «llapaukoBeiil a3 dexT», «DakTopbl
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIN dKpaH OuoOCchepsD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJelb-anmuivKanus «TunuuHable OWOILIEHO3bD», TepOapuid
«PacTtutenbHble coo01IeCTBaY, KoJUIeKuun «buoiienos», « Bpenurenu BaxxHeUIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepOapuu M KOJUJIEKIMH pAcTeHUH W
YKUBOTHBIX, MPUHALJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TIPYIIAM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit denepanuu, H300pak€HUs] OXPaHSIEMBIX BHIOB
pacTeHU U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOyYarONIMMHUCS MpOTpaMM  CpeaHero  obmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACIICHUIO, HalWyuMe MOTHUBAIlMM K OOydeHuio OuOoJOoruu,
I[eJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN pPa3BUTUS OHUOJIOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESTEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAIMYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IMIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPYKAIOIIEU CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUh OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEIILHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA TMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO03HABATEIBHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUiCcKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUI0 U MaMSATHUKAM MPUPO/IBI,
JTOCTUXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKW3HU B COOTBETCTBUU C
TpaauuusiMHu Hapos10oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE IMOIMOHATBHOTO BO3ACHCTBHS )KMBOM IPUPOJIBI U €€ NEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

NOHMMAaHUE W peaju3alus 3J0pOBOrO U 0e30MacHoro obpasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMUX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodheccHoHaNTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTHY€eCKOr0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBUMA IS
OKPYXKaroUIEn Cpeibl;

OCO3HaHHUE TJI00AJBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTell ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MNPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
IKOCUCTEM, Orochepbl);



aKTUBHOE HENpPUIATHE JEUCTBUM, MPUHOCAIIUX Bpel  OKPYKAIOIIECH
IPUPOJIHON cpele, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE HKOJIOTUYECKUE
NIOCJIEICTBHS IPEANPUHUMAEMBIX JEHUCTBUI U IPEIOTBpALIaTh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN JEATEIBHOCTH 3KOJIOTHUECKOU
HaIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(puky OHUONOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpECTaBICHUsS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodiieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHsI MEAMIIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTEe BBIXOAA U3 II100aJTbHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BaHUIO MPHUPOIHBIX PECYPCOB MU (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3y4eHUH OHOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HAa OCHOBE HayudHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

OCO3HAHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBISAThH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpe6HOCT51MI/I.

METANIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUUu(PUKYy METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccienoBaHue,  HaONMOJIeHWe, HM3MEpPEHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCaIbHbIe Y4eOHbIC JEUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIIne dbopmHpoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YarlolIUXCcs, CIOCOOHOCTh
oOyJaromuxcs HCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYSCKHE 3HAHUS W  YHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEIILHON U COIMAJIbHON MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaanenne YHHBeEpPCATbHBIMH Y4eOHbIMU NMo3HABaTeJIbHBIMH
AEUCTBUSIMM

1) 0a30BbIe JJOrHYecKHe AelicTBUSA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHWHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, O00OIICHUS ), PAaCKPBIBATh CMBICTT
OMOJOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEPHbBIEC MPU3HAKH, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATECIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPaCCYXICHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMECHSITh CXEMHO-MO/IETbHBIE CpencTBa TS IpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H MU OTHOIICHWI B HM3y4yaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  IPOTUBOPEUYMM  pa3HOrO  poja,  BBIBICHHBIX B Pa3iIM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEI0BATEIbLCKHE AeHCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPA3JIMYHbIE BUIBl JACATEIBHOCTH M0 IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh APTyMEHTHl Jisl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH PUOOPETEHHBIH OIIBIT;

OCYILIECTBIISTh LEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IEPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO U MPAKTHUUYECKYIO 00JacTu
KU3HEIEITeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJOTHMYECKUX CJOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIuMpoOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOABl MPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  MpEICTaBICHUSA
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OHoJOrMyeckod HHPOpMalUUe: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYECKHE 3HAaKW W CUMBOJBI, (hOpMyJbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH J1eHCTBUSIMU:

1) oO1menme:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU O CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3ZMIMI IPYrUX YYACTHUKOB
JIAaJIoTa WK TUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOAMM OOIIEHHS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACUCTBUI C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacmpeienarh pojaud ¢ y4E€TOM MHEHHH YYacCTHHKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHWOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

paclIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  IIO3HABATENbHON  pedJeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallUH, BHIOOpA
BEPHOTO PEILICHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYIHMX TpU aHalM3e pe3yJbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHP C TIO3UIIAN APYTOTO YEIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs nporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI JIEUCTBHUM MO OCBOCHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUBI JESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsSIX, a TAKXKE B pPEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3yibTaThl MPEACTABICHBI [0 TOJAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAayYHOW KapTUHBl MUPa U HAYYHOI'O MHUPOBO33PEHMS, O BKJIAJAE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE PACKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, Meraboiu3M (OOMEH BELIEeCTB M IMpEeBpallcHHE
HHEPTUHr), TOMEOCTa3 (CaMOperyJssiius), YPOBHEBAsE OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KIJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. V. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTs rpaHUIlbl
WX MIPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHKS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OPraHU3alus U IMPOBEICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYEHHBIX



pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB W MPEBPAIICHHS SHEPTUU B KIETKe, (POTOCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYEeHHBbIC 3HAHUS A1 OOBACHEHHS OMOJIIOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeNplo obOecriedyeHus: 0e30IaCHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPYXKaIOLIei
IPUPOTHON cpene, MOHMMAHHUE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOMU OHoOJI0rNHU u OMOTEXHOJIOTHUH TUIS palMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »3JEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHM AJIsl MpeIcKa3aHusl HACJeOBaHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE padOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHYECKOTO  COJCPIKAHMS, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-MOMYJISIPHbIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCIEAOBaHWN B OHMOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh IOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buomorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE W POJIM OMOJIOTUU B CHCTEME HAYYHOTO
3HaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YeJIOBeKa sl PEIICHUS KU3HECHHBIX 3a]1aY;

YMEHHE DPACKpPBIBaTh COJACpKaHHE OWOJOTMYECKUX TEPMHHOB WM TOHSTHIA:
BU/I, IONYJISALUS, TeHO(OH, IBOJIOLMS, ABMXKYILIUE CUIBI ((PAaKTOPHI) FBOJIOLMUH,
IPUCIIOCOOJIEHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, IKOJIOTHMYECKHE (DAKTOpHI,



DKOCHCTEMA, NPOIYLEHTHI, KOHCYMEHTBI, PEAYLEHThl, LENU MUTaHWUs,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWUOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrsa K. M. baspa, depenoBaHusl TJIaBHBIX HAaIlpaBICHUNA U
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus U MNpOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIEIYEMbIMU BEJIWYMHAMH, OOBSICHEHHE IOJIyUYE€HHBIX
pEe3yibTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCHOCOOIEHHOCTU
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTHYECKHX
IIPOILIECCOB M SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOIOEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKaroulei
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCIOJb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHHUE BBIMOJHATh JIA0OpAaTOpHBIC M TpaKkTUYecKue paboThl, COOII0IAThH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHUYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAaHMSI, BKIIIOYAIONIIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBA MAacCOBOM MH(OpMALIMK, HAYYHO-MOMYJISIPHbIE
MaTepuaibl),  paccMarTpuBaTh  TIJ0OaldbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLICHUS,
0000611ast 6MOJIOTHYECKYI0 MH(GOPMAIIUI0 U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bub6 K
JKuBble CUCTEMBI U X OpraHu3aIus 1 0 0 nommotexa HO
https://m.edsoo.ru/7f41c292
XUMHYECKHI COCTaB U CTPOECHUE KIIETKHA 8 0 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
XK 6 0 0
HSHCACATCILHOCTD KICTKH https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 0 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 0 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
P 1 0 0
C3CPBHOC BpemA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOTIONHOHHAS OHOOTHA ? 0 I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranusmbi 1 OKpyx aromias cpesa > 0 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0 0 hitps://m.cdsoo.ru/7f41ecT4
bu6mmoteka IIOK
P 2 1
> C3CPBHOC BpeMA 0 https://m.edsoo.ru/7f41cc74
6 0 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
uudposeie
Nen/m Tema ypoka Konrpoabubie  IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1 bubnnorexa [HOK
2 1 0 0.5
«/cronp30BaHuE pa3IMYHBIX METOJIOB MPU https://m.edsoo0.ru/863e6122
U3YYECHUU OMOJIOTHYECKHX O0BEKTOBY
buonornueckne cucTemsl, TPOLIECCH U UX bubnnorexa [JOK
3 1 0 0
A3y4YEeHUE https://m.edsoo.ru/863e6564
XUMHUYECKUN COCTaB KIIETKHU. Bosia u bu6mmoreka [IOK
4 1 0 0
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢e
bu6mmoreka [IOK
. 1
5 benku. Coctas u crpoeHue 0eKoB 0 0 hitps:/m.cdsoo.ru/863¢6b72
DepMeHTHI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «3 eHHeIzcaTaJlHTI/II;eCIiI?I aIE[I/IBHOCTI/I 1 0 0.5 bubmmorexa [OK
i ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WK
KaTaasbl)»
bubmuorexa [JOK
JJI 1 0
7 YrIeBOAEL. JumHtp! 0 https://m.edsoo.ru/863e6870
bubnmoreka [JOK
8 Hyxknennoseie kucinotel. ATO 1 0 0 1

https://m.edsoo.ru/863e6d5c




HCTOpI/IH U METOAbI U3YYCHHS KIICTKH.

bu6mmoreka [IOK

9 0
Kunerouynas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nemnocrtHas )KuBasg CUCTEMA 0
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 «3yueHue bubnunoreka [HOK
11 CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuOOB U OaKTepUil MO MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE»
bu6mmoreka [IOK
12 06 0 0
MCH BELICCTE HITH META00THEM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 o . X 0
OTOCHHTES. ACMOCHHTES https://m.edso00.ru/863e7c98
b K
14 DHepreTudyeckuii oOMeH 0 nommorexa O
https://m.edsoo.ru/863e7aae
JKu3HEHHBIN UK KIETKH. JleleHne KIeTKH.
Murtos. JJaboparopHas padota Ne 3
15 «Habmonenre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa HOK
A ’ https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 buocunTtes 6enka. Peakiys MaTpuyHOTO 0 bubnuoreka [JOK
cuHTEe3a https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 T —
pasCIIIs — OHOCHHTES Oenia 0 https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
1 H —
8 eKJIETOYHBIC ()OPMBI KU3HH — BHPYCHI 0 hitps:/m.cdsoo.ru/863¢7540
bubmuorexa [JOK
19 @opMBI Pa3MHOKEHUS OPTaHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 0 bu6mmoreka [IOK




https://m.edsoo.ru/863e7f4a

OO0pa3oBaHUE U PA3BUTHE TOJIOBBIX KIETOK.
OmnonorBopenue. JlabopaTopHast pabora Ne

bu6mmoreka [JOK

21 4 «I3y4yeHue CTpOeHUs IOJOBBIX KJIETOK Ha 0.5 https://m.edsoo.ru/863e81b6
rOTOBBIX MUKpOIIpenapaTax»

22 NunuBuayansHOE pa3BUTHE OPraHU3MOB 0 bubmmorexa LIOK

https://m.edsoo.ru/863e8436

7 I'eneTrka — Hayka 0 HaCJIEACTBEHHOCTH U 0 bubnuoreka [IOK
W3MEHYUBOCTHA https://m.edso0.ru/863e86{2

24 3aKOHOMEPHOCTHU HACJIEAOBAHUS TPU3HAKOB. 0 bubnuorexa [JOK
MoHoruOpuaHOE CKpEIMBaHKE https://m.eds00.ru/863e8878

’5 JurubpuaHoe ckpenBanue. 3aKoH 0 bubnnorexa [HOK
HE3aBUCUMOI'0 HACJIEOBAHUS [IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOe HacIe10BAHUE PU3HAKOB.

JlaboparopHnas padota Ne 5 «M3yuenue
26 pesyniTaTI())B MfﬂorH6pMﬂH0ro Zq 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MUKpOIpENapaTax»

7 I'eneruka nosna. HacrnenoBanue npu3HaKkos, 0 bubnuoreka [IOK
CLIEIIJIEHHBIX C II0JI0M https://m.edso0o.ru/863e8c60
N3meHunBocTh. Henacnencreennas
u3MeH4nBOCTh. JJaboparopHas padota Ne 6.

28 Nzyuyenne MoauduKkamoHHON 0.5 bubnnorexa LIOK

https://m.edsoo.ru/863e8efe
W3MEHUYMBOCTH, IOCTPOEHNE BapUALIMOHHOTO
psza U BapualluOHHOW KPUBOW»
HacnencreenHas M3MEHYMBOCTb.
29 JlaGopatopHas pabota Ne 7. «AHanu3 0.5 bubnmorexa LIOK

MyTalui y Jpo30(uisl Ha TOTOBBIX

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




MUKpOIpenaparax»»

30 I'eneruka yenoBeka 1 bubmmorexa [IOK
https://m.edsoo.ru/863e8d78
PesepBHbIil ypok. O60011ICHHE 1O TEME
31 «HacnencTtBeHHOCTE M UBMEHUYUBOCTD 1
OPTraHU3MOB»
bubnmoreka [JOK
32 (Cenekiui Kak Hayka u mporece ! https://m.edsogru/863e9214
13 MeTo/ibl U JOCTUKEHUS CEICKIIMU PAaCTECHUM | bu6mmoreka [IOK
U )KUBOTHBIX https://m.edsoo.ru/863e9214
34 broTexHOoI0rHs Kak 0Tpaciib IPOU3BOJCTBA 1 bubmmorexa LOK
https://m.eds00.1ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KonuyectBo 4yacos DJIEeKTPOHHbIE
Nen/m  Tema ypoka Kourpoubnbie IIpakTHyeckue tupposhie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
! DBOITIOLHS  METOJIBL €€ H3YHCHILA ! 0 0 https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacraBieHuil 00 | 0 0 bubnnorexa [HOK
3BOJIOLIAN https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 Mitipooposmiowts ! 0 0 https://m.edsoo.ru/863e9cle
[Tonynsus Kak 31eMeHTapHasi €IMHULA
4 BHJIa U HBooIMU. JlaboparopHast pabota Ne | 0 0.5 bubnuorexa [JOK
1 «CpaBHeHHE BUIOB 11O https://m.eds00.ru/863e¢99¢6
MOP(}HOIOTHUECKOMY KPUTEPHIO)
5 JBkyiue cuitbl (3JeMeHTapHbIe (PaKTophI) | 0 0 bubnnorexa [JOK
DBOIIOLINU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EctectBeHHbIi1 0TOOp U ero hopMbl 1 0 0 hitps:/m.cdsoo.ru/863¢9ed0
Pe3ynbratel 3BOIOIMN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BHU1000pa3zoBanme. JlabopaTtopnas pabora No 1 0 0.5 bubnmoreka [JOK
2 «Onucanne MprUcriocoOICHHOCTH https://m.edsoo.ru/863e9fde
opraHu3Ma 1 €€ OTHOCUTEIIbHOTO
XapakTepa
8 HampaBnenus n myTy MakpO3BOJIIOIIUN 1 0 0 bubmmorexa [OK

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




9 HeobpaTtumocTs 3BOMIONINN 0
10 Wcropus xu3Hu Ha 3emiie U METO/bI €€ 0
U3Y4EHUS
11 ['unoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emiie 0 bubmmorexa LIOK
https://m.edsoo.ru/863eaSab
12 PazButue xu3Hu Ha 3emMIie 1o 3pam U 0 bubnmoreka [JOK
rnepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIILHOTO

13 ¥ )KHBOTHOTO Mupa. [IpakTnyeckas pabora 05 bubnnoreka [JOK
Ne 1 «M3yueHune uckomnaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B KOJUICKIIASIX )
14 CoBpemeHHast cucTeMa OpraHuyecKkoro Mupa 0 bubmmorexa LHOK
https://m.edsoo.ru/863ca48¢e
bubnnoreka [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 0 https://m.edsocL).Iru/863eac2c
16 JIBuoKkymiue cuibl (pakTopbl) aHTpONIOreHe3a 0 ngg;;f;;gﬁg@eadém
17 OCHOBHBIE CTaIUX DBOIIOIINH YEJIOBEKA 0
13 YenoBeueckue pacsl U IPUPOJHBIE 0 bubnuoreka [IOK
aJlanTalyy 4eJI0BeKa https://m.edsoo.ru/863eaea?
PeseprubIit ypok. O60011eHIE TIO TEME

19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha 0
3emie»

20 DKOJIOrUs KaK HayKa 0

)1 Cpenpl OOUTaHUS U SKOJIOTHYECKHE 0 bubnmoreka [JOK

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

22 Aobuotndeckue (axtopsl. JlaboparopHas 0.5 bubmuotexa [JOK

pabota Ne 3. «Mopdonoruueckue

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




0COOCHHOCTH PACTCHUI M3 Pa3HbIX MECT
oburanus». JlabopaTopHas pabora Ne 4.
«BnusiHME cBeTa Ha POCT U pa3BUTUC
YEPECHKOB KOJICyCa

bubnnoreka [HOK
23 brotirieciie gaxropot 0 https://m.edsogru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 nonyssiuuu. [Ipakruueckas padora Ne 2 0.5
«IToaCY€T MIOTHOCTH NONYJIALIMK Pa3HBIX
BHUJIOB PACTEHUI
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 0 E;f:?;ﬁf;;gﬁg 63ebdta
bubnnorexa [HOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 0 https://m.edsogru/863eb46a
OcHOBHBIE TIOKa3aTeNIN IKOCUCTEMBI.
27 Oxonoruyeckue nupamuabl. CBoiicTBa 0 Bubmmorexa LHOK
skocucTem. CyKIeccus https://m.edsoo.ru/863eb5fa
28 IIpupoaHbIE S5KOCUCTEMBI 0
29 AHTpPOIOT€HHBIE IKOCUCTEMBbI 0
30 buocdepa — rimobanpHas s3xocucreMa 0 bubnuoreka [IOK
3eMmin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnuorexa [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B Onocdepe 3emian 0
133 CocymiecTBoBaHUE TPUPOJIBI U 0 bubnmoreka [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O00011I€HNE TEMBI 0

«COO6H.I€CTB3. 1 OKOJOTHYCCKUE CUCTCMBI»
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

 buonorus, 10 knacce/ [laceunnk B.B., Kamenckuii A.A., Pyonos A.M. u ap.;
[Ton penakmmeit Ilaceunmka B.B. Axkmuonepnoe o6mectBo «M3marenscTBO
«IIpocsemenue»
* buonorus, 11 kmacc/ ITaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u np.;
[Ton penakmmeit Ilaceunmka B.B. Axkmuonepnoe oo6mectBo «M3marenbcTBO
«IIpocBemienue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1.buonorus, 10 knacc: O6mas 6uosorud. 10 kiacc: ba3oBblil ypOBEHb : YUEOHHUK
/ B.M.CuornazoB, WN.b.AradonoBa, I[lonomapeBa W.H., Kopumioa O.A.,
CumonoBa JI.B. buonorus. ba3zoBeiii yposenb. 10 xiacc. Metoauueckoe
rmocooue, 2019.

2. IlonomapeBa WM.H., Kopaunoa O.A., CumonoBa JI.B. buonorusa. ba3zoBbiii
ypoBeHb. 11 knacc. Metoaudeckoe mocodue, 2019.

3. Kosznosa T.A., I[lonomapeBa M.H. buonorusa. ba3ossiii ypoens. 10 kinacc.
PaGouas terpaas, 2019.

4. Koznosa T.A., IlonomapeBa N.H. buonorusi. bazossiii ypoBenb. 11 kiacc.
PaGouas terpaasn, 2019.

5. buomnorus, 11 xnacc: O6mas 6uonorus. 11 kinacc: ba3oBblil ypoBeHb : yUeOHUK
/ B.M.CuornazoB, WN.b.Araponoma, E.T.3axapoa. — M. : JIpoda.2020
(Poccuiickuii yueOHUK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6moreka IJOK

1. http://www.floranimal/ru O pacTeHHSIX U )KUBOTHBIX.
2. http://obi.img/ras/ru ba3a 3HaHUN 10 OMOJIOTUU YETTOBEKA.

3. http://learnbiology/narod.ru M3y4yaem 6uosaoruto.

4. www.ege.edu.ru, www.fipi.ru moaroroska k EI'D u I'HA.

5. http://school-collection.edu.ru/ «Enunas xomnexuus [{udpoBbix

OobpazoBatenbHbIX PecypcoBy
6. http://www.fcior.edu.ru/

7. www.bio.lseptember.ru — razera «buoiorusa»
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