IIpoekT paGoueii nporpaMMbl y4eOHOIr0 npeaMera
«buonorus. bazoBblii ypoBeHb» 111 ooyuawmuxcs 10-11 kaaccon

HOACHUTEJBbHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl MO OWOJIOTUH TEOPETHYECKYIO OCHOBY ISt
onpeneneHusl MOAX0A0B K (OPMHUPOBAHUIO COJEPKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBuiIM: KOHIENTyalbHble mnojoxeHus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeNiel, COAep:KaHMs, pe3yabTaToB OOydeHHUs U
TpeOOBaHUl K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, TOJIOKEHUS 00 OOIINX LENIX U
OPUHIMUIAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
oOmero oOpa3zoBanus B Poccuiickoit denepaiinu, a Tak)Ke MOJIOKEHUS O crieiuduke
Oouonoruu, e€ 3HAYCHUUW B TIO3HAHWU IKUBOM TMPUPOJIBI M OOECIECYCHHU
CYILLIECTBOBAHMS YE€JOBEYECKOro obmiectBa. COrjacHO Ha3BaHHBIM IOJIOKEHHSIM,
onpeaerneHbl OCHOBHbIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o 6uosoruu Ja€T NpecTaBlIeHue o IeisiX, 00 o0IIei cTpaTeruu
oOy4eHwUs1, BOCIIUTAHUS U Pa3BUTHS O0YHAIOIINXCSI CPEACTBAMU YUEOHOTO MTpeAMETa
«buonorusy, onpenenser o043aTeNbHOE NPEIMETHOE COAECPKAHUE, ETO CTPYKTYPY,
pacupenesneHue Mo paszjieiaM U TeMaM, PEKOMEHAYEMYIO IOCJIEeI0BATEIbHOCTh
M3yUYeHHs] Y4eOHOIro Matepuasia ¢ y4€ToM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€M, JIOTMKM OOpa30BaTENbHOIO TMpoOIecca, BO3PACTHBIX OCOOEHHOCTEH
0o0yJarommxcs.

B nporpamme 1o OMOIOrUM TaKKe YUYUTHIBAIOTCS TPEOOBAHMS K IIIIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM pe3yJibTaTaM OOyd4YeHHUs B
(hopMUPOBAHUN OCHOBHBIX BUJIOB yUeOHO-TTO3HABATEIILHOM JICITEIIbHOCTH/ydeOHBIX
JENUCTBUN 00YUaIOIIHUXCS IO OCBOSHHUIO COJIEPKaHUS OMOJIOTMYEeCKOTr0 00pa30BaHMs.

B mporpamme mo 6uonoruum (10-11 kimaccer, 6a30BbIi ypOBEHB) peaiM30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3y4Y€HMHM OWOJIOTMH, Ojarojaps uyeMy B HeH
MPOCMATPUBAETCSI  HANMPABJIEHHOCTh HAa Pa3BUTHUE 3HAHUN, CBSA3AHHBIX C
(dopMupoBaHueM €CTECTBEHHO-HAYYHOT O MUPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAIM{ JTUYHOCTH, SKOJIOTHUYECKOTO MBIIJIEHUS, MPEJICTABICHUN O 3[I0POBOM
oOpa3e XM3HM U OEpeKHbIM OTHOIICHHEM K OKpYXalolled MNPUPOIHON cpese.
[ToaTOMy Hapsimy ¢ U3ydyeHHEM OOIEOMOJIOTMYECKUX TEOpHUM, a TakXKe 3HAHUU O
CTPOEHHUHU KUBBIX CUCTEM PA3HOIO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJIOTUH YACICHO BHUMAHUE HCIIOIh30BAHUIO
MOJYYEHHBIX 3HAHUU B MOBCEIHEBHOM >KU3HU Il PEIICHUS MPUKIAIHBIX 3a]a4, B
TOM 4ucje: Npo(UIAKTUKU HACIIEICTBEHHBIX 3a00J€BaHUN YENOBEKa, MEIUKO-
Tr€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS FKOJIOTUYECKU
11eJ1ecCO00pa3HOro MOBEACHUS B OKPYKAIOIIeH MPUPOJHON cpenie, aHanu3a BIUSHUSI
XO3MCTBEHHONW  JEATEIbHOCTH YeJIOBEKAa Ha COCTOSIHUE TMPUPOJHBIX U



UCKYCCTBEHHBIX SKOCHUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIAIHON HAMPABIEHHOCTH
yueOHoro mnpeamera «buosorus» MpoAUKTOBAHO HEOOXOJUMOCTBIO OOECIICUCHHMS
YCIIOBHM JJIs1 PEIICHHs] OJJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJOTMYECKOIrO
oOpa3oBaHHs, KOTOpass Tmpeanojaraetr (QOpMHUpOBaHUE y  OOYyYaIOIIUXCS
CIIOCOOHOCTH  aJanTUPOBAThCS K M3MEHEHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeiHero o01iero 0opa3oBaHus 3aHUMAET BAXKHOE MECTO.
Ona obGecrnieunBaeT (HOPMHUPOBAHUE Y OOYYAIOMIUXCS MPEACTABICHUA O HAYIHOU
KapTUHE MHpa, paclupseT W 0000IIaeT 3HAaHUS O IKHUBOM MpHpojae, €&
OTJIMYUTENBHBIX TPU3HAKAX - YPOBHEBOW OpraHM3allMd W HBOJIIOIUHU, CO3HAET
yCIOBUSL  JUIsl:  TIO3HaHMSI  3aKOHOB  KMBOM  MIpUpoOabl,  (POpMHpOBaHUS
(GYHKIIMOHATBHOM IPaMOTHOCTH, HABBIKOB 3JJ0pPOBOT0 U 6€30MacHOro o0pasa *Ku3HH,
AKOJIOTMYECKOTO MBIIIJIEHUSI, LIEHHOCTHOIO OTHOIIECHUS K JKUBOW MPUPOJE U
YEJIOBEKY.

Bbonbiioe 3HaueHre OUOIOTHs UMEET TAKXKE JJISl PEIICHUSI BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ady  CpeaHero  oOmiero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaronuxcs. 3yuenune Ouosiornn odecrnedrnBaeT yCIoBHs s (OPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHUKAalMOHHBIX ¥  HWH(OPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallud OMOJIOTMYECKUX 3HAHHUM C
IPEICTaBICHUAMHU U3 IPYTUX y4EOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpadpuu. Ha3BaHHble TONOXKEHUS O NpeJHA3HAYEHHM Y4eOHOTo mpeaMera
«buonorus» cocTaBWIM OCHOBY JMJI OINPENECICHUS TMOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHMIO €TI0 COJAEPKAHUS, IPECTABIEHHOTO B MPOrpaMMe MO OUOJIOTHH.

Ot6op conepkanusi yaeOHoro mpenmera «buonorus» Ha 06a30BOM YypOBHE
OCYIIECTBIEH C MO3MLIMNA KyJIbTypOCOOOpPA3HOTO MOAXO0/a, B COOTBETCTBUHU C
KOTOPbIM 00ydYarouiuecss AOJKHBI OCBOUTh 3HAHMS M YMEHHS, 3HAUUMbIE IS
dbopmupoBaHus OOuIEH KYJbTYphbl, OINpEACTSIONINE aJCKBaTHOE IOBEJICHUE
YeJIoBeKa B OKpPYIXKaIOIIeH MPUPOAHON cpese, BOCTPEOOBAHHBIE B IMOBCEIHEBHOMN
KU3HU U MpaKTUYecKo aesrenbHocTH. Ocoboe MecTO B 3TOM CUCTeME 3HaHUM
3aHUMAIOT AJIEMEHTHI COJIEPXKaHUs, KOTOPbIE CITy>KaT OCHOBOM i (hOpMUPOBAHMUS
IPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[HEHHOCTHBIX  OpPUEHTALUSIX  JHUYHOCTH, CIHOCOOCTBYIOUIMX  T'yMaHHU3alUH
OMOJI0rHYecKOro o0pa3zoBaHusl.

CTpyKkTypupoBaHHe COJEp)KaHHs Y4YeOHOTO Marepuaja B MporpaMMe Io
OMOJOTMHM OCYIIECTBJIEHO C YY€TOM MPUOPUTETHOIO 3HAUYEHUs 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOW MPUPOIbI, O €€ YPOBHEBOM OpraHu3aluu U
ABOJIIOLIMHU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro rnpeamera «bruonorus»
BBIJICJICHBI CIIENYIOIIUE COAepKaTeNbHble MMHNN: «bronornusa kak Hayka. MeTosl
HAy4yHOTo Mo3HaHus», «Kierka kak Ouojormyeckas cucrema», «OpraHusM Kak
ouonoruyeckas cucrema», «CucreMa M MHOTrooOpasve OpPraHMYecKOro MHpay,



«IBOJIOLHUSA KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTIY.

Lens u3ydenus: yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE -
OBJIAJICHUE  OOYYalOIIMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAIHHON
OpraHU3alMH )KUBBIX CHCTEM Pa3HOTO PAHra U MPUOOPETEHNE YMEHHUI UCIOIb30BATh
ATHU 3HAHUS JJI1 TPAMOTHBIX JACUCTBUN B OTHOIIEHUH OOBEKTOB KUBOW MPUPOBI U
PEIICHUS PAa3IMYHBIX KU3HEHHBIX TPOOIIEM.

JlocTixkeHue 1enu u3ydeHust yueOHoro npeamera «buonorus» Ha 6a3oBom
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIIETYIOIINX 3aau:

OCBOEHHE OOYYalOIIMMHUCS CHUCTEMBbl 3HAHUM O OWOJIIOTUYECKUX TEOPHSIX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3axX, MpaBuiaxX, CIyKalluX OCHOBOM
s GOPMHUPOBAHUS MPEICTABICHUM O €CTECTBEHHO-HAyYyHOM KapTWHE MHpa, O
METO/aX HAYYHOrO MO3HAaHUS, CTPOEHUH, MHOTOOOpPA3UU U OCOOEHHOCTAX >KHUBBIX
CHCTEM Pa3HOTO ypOBHSI OPTaHHU3AINH, BBIJAIONINXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAaHMSIX B OMOJIOTHH,

dbopMupoBaHHEe Yy OOYYAIOIIMXCSl IMO3HABATEIbHBIX, WHTEIUICKTYaJIbHBIX H
TBOPYECKUX CIHOCOOHOCTEM B MpPOLECCE aHAlIMW3a JAHHBIX O MYyTSIX pa3BUTHS B
OMOJOTHH HAYYHBIX B3IJIA0B, MJEH W TOIXOJOB K H3YYCHHUIO JKHUBBIX CHCTEM
Pa3HOI0 YPOBHSI OpraHU3alUy;

CTaHOBJICHHE Yy O0Oydaromuxcsi oOmell KyJabTypbl, (QYHKIMOHAIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBACHATh U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa >KUBOU MTPUPOJIbI HA OCHOBAHUY 3HAHUMN U OTIBITA, OTYYEHHBIX MPU U3YUCHHUH
Oonojoruu,

dbopmupoBaHue y OOydYaromMXCsl YMEHUW WJUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOrMYECKUX 3HAHUNW B TPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEW, COOTIOICHUS] STUUECKUX
HOPM TPY IPOBEIECHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HaHUE LEHHOCTU OHOJOTMYECKUX 3HAHWM [ MOBBILICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM XKU3HU IJIs
OLICHKH MOCJEACTBUI CBOEH AESITENbHOCTHU 10 OTHOIICHHUIO K OKpYKarollei cpene,
COOCTBEHHOMY 370pOBbIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero obmiero oOpazoBanusi «buonorus», usyuyaemas Ha
0a30BOM YypOBHE, ABIISETCS OOA3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSALIUM B
cocTaB NpeaMeTHOMN o0aacTh « EcTecTBeHHO-HAyUHbIE IPEIMETHD.

JIiist m3ydenus: 6nosoru Ha 6a30BOM ypOBHE CPEHETO 0011ero 00pa3oBaHus
otBonutcs 68 yacoB: B 10 kiacce - 34 gaca (1 gac B Henenio), B 11 knacce - 34 yaca
(1 gac B HezEIIO).



COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKamu, Quiocoduei, 3TUKON, SCTETUKON U MPaBOM.
Ponb Ononorun B popMHUpOBaHUU COBPEMEHHOM HAYyYHOU KapTHUHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTonpl MO3HAHUS KUBOW TPHUPOABI (HAOII0IeHNE, SKCIIEPUMEHT, OTKCAHHE,
U3MepeHue, Kiaccuukanus, MOACIUPOBAHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konbnos, Ixx. Yorcon n @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonp3oBaHHE pa3IMYHBIX METOJOB TpPU
U3Y4EHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

Kusble cuctemsl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouosoruu. Otianyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM M UX pasHOOOpa3ue. YPOBHU OpraHU3aIluu OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIE€TOYHBIN, TKAHEBBINA, OPraHU3MEHHBIN, MOMYJISIIIMOHHOBUI0BOM,
HKOCUCTEMHBII (OMOTe0LEHOTHYECKUH ), OMOCHEPHBIN.

JlemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKU KU3HU», «YPOBHH OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB KIIETKH. XHUMHUYECKUE DJJIIEMEHTBI: MaKpO3JEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOJALI W MHUHEpAIbHBIX BellecTB B kieTke. I[lomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHne OeTKOB. AMHHOKHCIOTHI - MOHOMEDPHI OEIKOB.
HeszaMeHrnMble U 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIN COCTaB. YpPOBHU
CTPYKTYpbl ~O€IKOBOW MOJEKyJdbl (TepBUYHASl, BTOPUYHAs, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoMcTBa OenkoB. buonornueckue
GbyHKUIHUU OENKOB.

®depMeHTHI - Ononornyeckue karaanzaTtopsl. CTpoeHHe pepMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas crnemuduuHoctb. Kodepmentsl. Butamunbl. Otauums



(GbepMEHTOB OT HEOPTAHUYECKUX KaTaINu3aTOPOB.

YrieBoibl: MOHOCaxapu/Ibl (TIII0K03a, pru003a U 1e30KCupr003a), Tucaxapuibl
(caxaposa, nakTo3a) MW MOJUcCaxapuibl (Kpaxmaj, TIJIMKOTE€H, UEeJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlumuaer:  tpurmnepunsl,  pochomunuanr, crepounbl. ['mapodriibHO-
ruapodoOHbie  cBoicTBa. buonormyeckue QyHknuu smnuaoB. CpaBHEHHE
YTJIE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hyxkneoruasr - MoHOMEpPHI
Hyki1enHOBBIX KucIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u ¢pynxmun PHK.
Bunasl PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus - Hayka o kieTke. KneTouHnas teopus - mpuMep B3aUMOACHCTBUS
ujeil 1 pakToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUYEHUS KIICTKH.

Kierka xak menoctHas xuBasg cucrema. OOume Npu3Hak KIETOK: 3aMKHYTast
HapykHas MeMOpana, Mmosekyybl JIHK kak renernueckuil ammapar, cucTema
CUHTE3a Oelka.

Tunel KIETOK: »JyKapHOTHYECKas U mpokapuoTtuueckas. OcoOeHHOCTH
CTpOoeHHusl NpokapuoTnuecko kieTku. Kinerounas crenka Oakrtepuil. Ctpoenue
AYKAPUOTUYECKON KIETKH. OCHOBHBIE OTJIWYUS PACTUTEIIBHOM, XWBOTHOM U
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK - KJIETOYHAsl CTEHKA, TNIMKOKAIMKC, UX
dbynkuuu. [Inazmatudeckas memOpana, e€ cpoiictBa U pyukiuu. [{utomnasma u eé
opranoussl. OgHomeMOpanublie opraHounbl kietku: OIIC, anmapatr I'ombmxw,
Tu30COMBI.  [loyaBTOHOMHBIE OpraHOWIbl KJIETKH: MHUTOXOHJPHWH, IUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHAPUN U 1actua. Bunel toactua. HememOpannbie
OpraHOW[IbI KJIETKH: PHUOOCOMBI, KIJIETOYHBIA IIEHTp, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo - perynaropHslid LeHTp kieTku. CTpoeHue snpa: saepHas o0oJoukKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BELIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel: «PacnipeneneHne XuMUYECKUX AJIEMEHTOB B HEXKUBOU IIPUPOAEY,
«PacrpeneneHue XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabmuubr u cxemsl: «llepuognueckass TabIUIa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHure MoJieKybl BOJbI», «brocunTtes 6enkay, «CTpoeHue MOJIEKYJIbl OeIKa,
«Ctpoenue depmenta», «Hykneunossie kuciaotsl. JJHK», «CtpoeHrne MoeKyJibl
AT®», «CtpoeHue 3yKaprHOTHUECKON KIETKH», «CTpOEHUE >KUBOTHOM KIETKHY,
«CTpoeHue pacTUTENbHOU KIeTKN», «CTpoeHUE MPOKAPUOTUYECKON KIIETKNY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuab.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyIOBaHHME JUIsl MPOBEICHUS
HAOJIOICHUM, W3MEpPEHUN, SKCIEPUMEHTOB, MHUKpPOIpenaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PA0OTHI:

Jlabopatopuas pabora No 1. «M3yueHHe KaTaTUTHYECKOW AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabora Ne 2. «M3ydeHue CTpOEHHUs KIETOK pacTEHUH,
KUBOTHBIX W OaKTEpWil TOJ, MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEmnapaTrax u HxX
OTHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, UM MeTa0oIu3M. ACCUMUIIAIUS (TIIAaCTUYECKUN OOMEH) U
JTUCCUMUJIISIIUS  (PHEPreTUYeCKUd OOMEH) - JIB€ CTOPOHBI EIMHOTO Mpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB W SHEPTrUM B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOdHBIN U rerepoTpodHbIil. Poib pepmeHTOB B
OoOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas W TeMmHOBas (¢a3bl (QoTtocuHTe3a. Peakuuu
dbotocunTesa. DPdHeKkTUBHOCTH (PoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A JJIsl )KU3HU HA
3emie. BiusHue ycinoBuil cpenbl Ha (OTOCHMHTE3 M CIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepruy. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJeTke. PacriensieHue BelecTB, BBIACICHUE U
aKKyMYJIMPOBAaHHE PHEPTHH B KJIETKE. DTaIlbl DHEPreTHIecKoro ooMena. ['nukonus.
bpoxenue u ero Buabl. KHUCIOpPOIHOE OKHUCIEHUE, WM KIETOYHOE [IbIXaHHE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu MarpuyHoro cuHTe3a. [eHermueckas wuHpopmamms u JHK.
Peanuzanusi renerudeckod uHopmaruu B kieTke. ['eHeTUuecKud KOl U €ro
cBoiicTBa. Tpanckpunius - matpuunbiii cunte3 PHK. Tpancnsiusa - 6uocunres
Ooenka. Otambel TpaHcasiuu. KoawpoBanue aMHHOKHCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexkinerounsie hopmbl xku3HM - BUpychl. Mctopust oTkpbiTust Bupycos (/1. W.
NBanoBckuit). OCOOEHHOCTHM CTPOCHHUSI M JKU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesHu pacTeHuid, JKMBOTHBIX U YEJOBEKa, BBI3BIBAEMBIC
Bupycamu. Bupyc nmmynoaeduiuta uenoseka (BUY) - Bo3doynurens CITNa.
OOpaTHass ~ TpaHCKpUIIUs, peBepraza U  uHTerpaza.  IIpoduiaktuka
pacrnpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUH.

JdeMoHCcTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. TuMupsses.

Tabmuubr u cxembl: «Tunel muTaHus», «Metadomm3am», «MHUTOXOHAPHUY,



«JHepreTuueckuit ooMen», «Xiopomnacty, «Dorocunres», «Ctpoenue JJHK»,
«CtpoeHue u QyHKIHMOHUpPOBaHUE TeHay, «CuHTe3 Oenka», « eHeTHYecKud Koy,
«Bupycs», «bakrepuodarn», «Crpoenne u xuzHeHHbI 1K1 Bupyca CIIN/da,
oaxTepuodaray, «Pemmmkarus JTHK.

OobopynoBanue: Moaenu-ammukanuu «Yasoenue JHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

Krerounplii 1UKI, WIM XKU3HEHHBIA UK KieTku. MHTepdaza m MHTO3.
[Ipomeccrl, mpotekatonue B wHTep(daze. Permmukammst - peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpoMOCOMHBIH HA0Op - KapUOTHIIL.
JIumiou b M TalJIOWJHBIA ~ XpPOMOCOMHBIE  HAOOphel.  XpOMaTHUbI.
[{utonornuyeckue OCHOBBI Pa3MHOXKEHHSI W  WHIWBHUAYaJIbHOTO  Pa3BUTHS
OpPTraHU3MOB.

Henenune kierkn - muto3. Craguu muto3a. [Ipoueccel, nmpoucxoadimme Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeb KIETKH - aromTo3.

®opMbI pa3MHOKEHHUSI OPraHW3MOB: Oecrnoiioe U nojoBoe. Buasl Oecronoro
Pa3MHOXXECHUS: JICJICHHME HaJBOE, IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Cragum menosa. [Ipoueccel, Npoucxonsiine Ha CTaausIX Meno3a.
[ToBenenne xpomMocoMm B wmenosze. KpoccunroBep. buosiornueckuid CMbICHT U
3Ha4YeHUE Meno3a.

["ameTorenes - mpoiiecc 00pa30BaHUs MTOJIOBBIX KJIETOK Y JKUBOTHBIX. [1010BBIE
JKeJe3bl: CEMCHHHUKHU U AMYHUKH. OOpa3oBaHUE U PA3BUTHE MOJIOBBIX KJIETOK - TaMeT
(cmepmaTo3ou/, SIMIEKJIETKA) - CliepMaTOreHe3 U oBorene3. OCoOOEHHOCTH CTPOCHUS
ANIEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

WunuBunyanbHoe  pa3Buthe  (OHTOT€HE3). OMOpPUOHAIBHOE  Pa3BHUTHE
(amOpuorenes). DTambl dYMOPHOHATIBLHOTO PAa3BUTHSA Y TIO3BOHOYHBIX >KWBOTHBIX:
npoOJyieHue, ractpyisiius, opraHorene3. I[loctamOpuoHanbHOE pa3BuTHE. THUIBI
NOCTAOMOPHOHAIBHOTO Pa3BUTHUS: MpAMOE, HenpsMoe (IMYuHOYHOE). Biushue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOICTBa.

Poct u pa3Butue pacteHuil. OHTOr€HE3 IBETKOBOIO PACTEHHUS: CTPOCHHUE
CEMEHH, CTaJINM PA3BUTHSI.

JdeMoHCTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHHS OpPraHuU3MOBY», «JlBoitHOE
OIUIOJJOTBOPEHUE y [IBETKOBBIX pacTeHUil», «BereratuBHOE pPa3MHOKEHHE
pactenuit», «J/lenenune xinetku OakTepuit», «CTpoeHHE TOJOBBIX KJIETOKY,



«Ctpoenue xpomocombl», «Knerounsiii nukn», «Permukanus JHK», «Mwutos»,
«Meino3y», «lIpsMoe u HEnpsiMoe pa3BUTHEY», «] aMETOT€HE3 Yy MIICKONUTAIOIMINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O0opynoBanue: MUKPOCKOII, MUKponpenapatbl « CiepMaTo30U/Ibl
MJICKOITATAIOWIETO», «SMIEKIeTKa MIECKONUTAIEro», «KapruoknHe3 B KIIETKaX
KOpELIKa JIyKa», MarHUTHas MOJIeNIb-anuinkanus «Jlenenue kinetkn», moaens JJHK,
MoieNib MeTa(azHOil XPOMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYeCKUE PAdOTHI:

Jlabopatopuas pabora Ne 3. «HabGmomeHme MuTO3a B KJICTKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHass pabotra No 4. «M3yueHue CTpOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HaciieAcTBEHHOCTh 1 K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Micropus pa3BuThs reHeTUKU. Posb nuronorun
U SMOpPHOJIOTUM B CTAHOBJIICHMM TE€HETUKH. BKIag poccHiiCKUX U 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETHUKUA. MeToabl TeHETUKU (THOPUIOIOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJIApHO-TeHEeTHUeCKUil). (OCHOBHbIE T'€HETHYECKUE
noHsATUsA. [ eHeTnYecKkasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEAOBAaHUS MPU3HAKOB, ycTaHOBJIEHHbIE ['. MeHenem.
MoHorubpuHoe CKpenmBaHue. 3aKOH eIuHOoOOpa3us THOPUIIOB TIEPBOTO
nokoseHud. [IpaBuno JOMUHUpPOBaHUS. 3aKOH paclIeIIeHUs TpU3HaKoB. [ unoresa
YUCTOTHI raMeT. [1oTHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe cKpelrBaHye. 3aKOH HE3aBUCUMOT0 HaCJIeIOBaHUS IPU3HAKOB.
[{uToreneTnueckre OCHOBBI JAUTHOPUIAHOTO CKpEUIMBaHUA. AHAIU3UPYIOIIEe
cKpemuBanue. Mcnonp30Banre aHAIM3UPYIOLIErO0 CKPEIIUBAHUS ISl ONPEICIICHUS
reHOTHUIIa OCOOHU.

CueruieHHOE HacyeaoBaHue mpu3HakoB. Pabora T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyleHnue cuerieHus reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTnuecKkue KapThl.

['eneTuka mona. XpoMOCOMHOE OMpeAesieHHe Moyia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble W TE€TEepOoramMeTHbIE OpraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIICICTBEHHASI M HACJIEACTBEHHAS.
Pomp  cpeapl B HEHACHEICTBEHHOW  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOAU(UKAIMOHHON M3MEHYMBOCTH. BapualioHHbIN psAl M BapUallMOHHAS KPUBasl.
Hopma peakiuu npusnaka. KonuuecTBEHHbIE M Ka4ECTBEHHbIC MPU3HAKU U HX
HopMa peakiu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHNBOCTH.

HacnenctBennasi, uiu TEeHOTHUIHUYECKAs, M3MEHYMBOCTh. KoMOuHaTHBHAS
W3MEHYMBOCTh. Melo3 U TI0JIOBOM TIpPOIlecC - OCHOBA KOMOWHATHUBHOM
W3MEHUYMBOCTUA. MyTanroHHass W3MeHINBOCTh. Kitaccudukanuys MyTaruii: TeHHBIE,



XpOMOCOMHbIE, TeHOMHBIE. YacToTa U NMpUuYuHbI MyTaluili. MyTtareHHbie (hakTophbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka uenoBeka. Kapuotun uemoBeka. OCHOBHBIE METO/bl TEHETHUKH
YeJIOBEKA: T'€HCaJTOTMUYCSCKUI, OJIM3HECIIOBBIM, [IMTOTCHESTHUECCKHUM, OMOXMMUYECKHUM,
MOJIEKYISIPHO-TEHETUUECKH. CoBpeMeHHOE OnpeIeIEHHE T€HOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHWE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOULIBIO
[TI[P-ananu3a. HacimeacTBeHHBIC 3a00IeBaHUS YEIIOBEKA: TCHHBIC 00JIe3HH, O0JIC3HI
C  HaCJEACTBEHHOW  MPEIpacloyiOKEHHOCTBIO,  XPOMOCOMHBIE  OOJIE3HH.
Comarnueckue W reHepaTuBHble MyTauud. CTBOJNOBBIE KIETKU. [IpHHIUIIEBI
3I0pOBOTO 00pa3a >KM3HU, TUATHOCTUKHU, MPOMUIAKTUKN U JICUCHUS] TeHETUYECKUX
Oone3Hell. MenuKo-TeHETHYEeCKOe KOHCYJIbTUPOBAaHUE. 3HAUECHHUE MEIUIIMHCKOU
TEHETUKU B MPEIOTBPAIICHUN U JICYEHUN FEHETUYECKUX 3a00JICBaHUM YeI0BEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mengnens, T. Mopran, I'. ne ®pus, C. C. Yerepuxos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumos.

Tabnuie! u cxeMbl: «MOHOTHOPUIHOE CKPEITUBAHUE U €T0 [IUTOTCHETHYECKasI
OCHOBAa», «3aKOH PACIICTUICHHUS U €70 [IUTOT€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer, «lurubpuanoe ckpemmBanuey, «L{luromorndyeckre OCHOBBI TUTHOPUTHOTO
CKpeluBanust», «Meo3», «B3anMoeicTBUEe ajIEIbHBIX TEHOBY, «l €HEeTHYEeCKHne
KapThl PacTEHUM, KUBOTHBIX M 4YeJIOBEKa», «['eHeTnka mona», «3aKOHOMEPHOCTH
HaCJIeJIOBaHUsI, CIEIUICHHOTO C TojoM», «KapuoTumbl 4YeloBeKa W >KUBOTHBIXY,
«Bunpl uameHunBOCTHY, «MoaudukanroHHas U3MEHUUBOCTHY, «HacnemoBaHue
pesyc- gakropa», «I eneTuka rpyri KpoBu», « MyTallmoHHass K3MEHUYHUBOCTH.

O6opynoBanue: MoJeTU-aNIuIMKAIul  «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmnoe nomuHupoBanue», «JuruOpuaHoe ckpemmBanue», «llepexpéct
XpPOMOCOM», MUKPOCKON U MUKponpenapart «/[po3oduiia» (Hopma, MyTauu Gopmbl
KPBUILEB U OKPACKU TeJa), repoapuit «I opox moceBHOM.

JlaGopaTopHblie 1 NpaKkTHYeCKHE padoThI:

JlabopaTtopHas pabora Ne 5. «V3ydenwe pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKpPEUTMBaHUS y AP030(PHIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlaGoparopHas padora Ne 6. «3yueHne MoauUKaIMOHHOW U3MEHUYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

JlabopatopHas pabota Ne 7. «AHanmu3 MyTanuid y Apo30(UiIbl HA TOTOBBIX
MUKPOIIpenapaTaxy.

[Tpaktrueckas padbota Ne 2. «CocrapiieHre U aHAJIU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M MPOIECC. 3apOKJICHHUE CEIEKIMU U JOMECTHUKAIUS.
VYuenue H. M. BaBuiioBa o 1ieHTpax NpoUCXOKACHHUS U1 MHOTOOOpa3usl KyJIbTYPHBIX
pactenuii. LleHTpbl MPOUCXOKICHHS TOMAIIIHUX )KUBOTHBIX. COpT, MOpoa, IITAMM.



CoBpeMeHHbIE METOJIbI CEJIEKIIMU. MacCoBBI U MHIUBUIYAIbHBIA OTOOPHI B
CEJEKIIMM PACTeHHM U KUBOTHBIX. OLleHKa 3KcTepbepa. BIM3KOpOaCTBEHHOE
CKpemmBaHue - WHOpuauHT. Ywncras nuHUSA. CKpElMBaHUE YHUCTHIX JIMHHAM.
['eteposuc, wnu rubpuanas cuia. HepoacTBeHHOE CKpElIMBaHUE - AyTOPUIMHT.
Otnanéunas rubpuauzanus u e€ ycnexu. ICKycCTBEHHBIM MyTareHes U Mnojxy4eHue
MOJIUIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHHM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpaciib MPOU3BOACTBA. ['€HHas WHKEHEpHUs. OTambl
co3nanus pexomounantHot JIHK wu Tpancrennsix opranusmoB. Kruetounas
uHKeHepus. KneTtounsle KyJabTypbl. MUKpPOKIOHAIBHOE PAa3MHOKEHHE PACTCHUM.
KiloHHpoBaHWE  BBICOKONPOIYKTHUBHBIX  CEIIbCKOXO3MCTBEHHBIX OPraHU3MOB.
Okonoruyeckue u atudeckue nmpodseMel. MO - reHeTrdecku MOIUGUIIMPOBAHHBIC
OpTraHU3MBI.

JemoHcTpanuu:

[Hoptpetsr: H. K. BaBunos, U. B. Muuypum, I'. /1. Kapneuenko, M. ®@. iBanos.

Tabmuubr u cxembl: kKapra «lIeHTpbI TPOUCXOXKIEHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuin», «l[lopoabl JOMaIIHUX XKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtnanéHnas rudpunuzanus», «Padotel akagemuka M. @. BanoBay,
«lomumnongus», «OO0BEKTHI OUOTEXHOJNOTUNY», «KIIETOUHBIE KYJIBTYpbl H
KJIOHHpOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TIJI0JIOB M KOPHETIJIOOB TUKUX (POPM U KYJIBTYpPHBIX
COpPTOB pacTenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

Okckypenusi «OCHOBHBIE METOJBI M JOCTMIKEHHSI CEJNEKIMM pPACTEHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEILHBIM ~ y4acTOK, B  TEIUIMYHOE  XO3SHCTBO, J1aOOpPaTOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIrOLIHOHHASI OHOJIOT HS.

[IpenanochUlkn BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPUU. IBOJIIOLIMOHHAA
Teopust U1 €€ MecTo B Ouojoruu. BimsHue 3BOJIOLMOHHON TEOPUU Ha Pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CBugerenscTBa HBOMIOUMH. [lame€oOHTONIOrMYECKHE: TMOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJOB B TAJICOHTOJOTMYECKON JIETONMMCH, MEpPexXOaHble (DOPMEI.
buoreorpadguyeckue: cxocTBo U paznuuue GayH u GJop MaTEpUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOACTBA W Pa3Iuuus SMOPHUOHOB pPa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-AHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
PYJIMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX NyTeH y Bcex
OPraHu3MOB.



OpomonnonHass teopus Y. [apBuna. IIpeamnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. [IBWKyliMe CUibl 3BOJIONMKA BUIOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXEHUE NPH OrPAaHUYEHHOCTH PECYpCOB, Heonpeaen€HHas U3MEHYUBOCTD,
O0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BosouH (CTID) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA W 3BOJIIOLUU.

JIBrkymue cuiibl ((hakToOphl) SBOJIONUUA BUAOB B MpUpoje. MyTalMOHHbBIN
IPOIECC U KOMOMHATUBHASI U3MEHYUBOCTD. [lomyIsIinoHHbIe BOJHBI U Apeii() reHOB.
N3onsuns u Murparusi.

EcrectBennbiii orO0op - HampaBisoomui ¢GakTop IBOMONUA. DOPMBI
€CTECTBEHHOT'0 0TOOpA.

[Tpucnoco0IeHHOCT, OpPraHu3MOB Kak pe3ynbTar 3BoJirouud. [lpumepst
IPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHOATANITALIIH.

Bun wu  BupooOpazoBanue. Kpurepunm Bupa. OcHOBHbIE  (POpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

Maxkpossomonisi.  DPopmbl  3BOJIOLUMU:  (puiieTHYECKas, JAUBEPreHTHasd,
KOHBEpreHTHas, napasuiesbHas. HeoOpatuMocTh 3BONIOLUN.

[IpoucxoxeHne OT HecleuuaTu3upOBaHHbIX HpenkoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpauu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. CeBepiios.

Tabnuiel u cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emMiiey, «3apOoIbIIiu
MO3BOHOYHBIX  JKHUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOprOBI  3a
cyiectBoBanue», «EcrecTBeHHBI 0TOOP», «MHOrooOpa3ue COpTOB pacTEHHUII»,
«MHoroob6pasue IIOPOJ YKUBOTHBIX), «ITommynsumy, «MyTaunoHHas
U3MEHUYMBOCTHY, «ApoMopdossly, «Manoamantamuny», «OOmas aereHepanusy,
«JIBmkymue cuibl dBofonuny, «Kapra-cxema wapiipyra mnyrtemectBus Y.
HapBuna», «boppba 3a cymectBoBaHue», «IIprucnocoO6IeHHOCT, OPTraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUey», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKITUS HACEKOMBIX C PAa3JIMYHBIMUA THIIAMHU OKPACKH,
Ha0Op IUIOAOB M CEeMsH, KoJuieKiusi «lIpuMepnl 3alIUTHBIX MPUCTIOCOOTICHUN Yy
KUBOTHBIX», MoJieTb «OCHOBHBIE HAMpAaBJIECHUS 3BOJIOLHUW», OOBEMHAST MOJIETb
«CTpoeHHe rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wwupa, KoiieKuus «DOpMBI COXPAHHOCTH
HUCKOMAEMbIX KUBOTHBIX U pacTeHui», Mojaenb ammumkanus «llepekpéct
XpPOMOCOMY, BIIaXKHbIE TIpenapathbl «Pa3BuTue HaceKOMOroy, «Pa3BUTHE JATYIIKNAY,
MuUKkpornpemnapar «Jpozodunay (Hopma, MyTaru GOopMbl KPBUIBEB U OKPACKH TEJIA).

JlabopaTopHble M NpakTHYecKHe padoThI:



Jlabopatopnast pabora Ne 1. «CpaBHeHHE BUIOB MO MOP(POIOTHUYECKOMY
KPUTEPHUIO.

JlabopaTtopHas pabota Ne 2. «Onrcanue mpucrmocoOJIeHHOCTH OpraHu3Ma 1 e€
OTHOCUTEIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHMEe U Pa3BUTHE KU3HU Ha 3emue.

JloHay4dHbl€ MPEACTABICHUS O 3apOXKICHHM >KU3HU. HaydHble rumoressl
BO3HMKHOBEHHUSI KU3HM Ha 3emie: abuoreHe3 W MaHCIEpMUs. XUMHUYECKas
IBOJIIOLINA. AOHOTCHHBI CHHTE3 OPTraHWYECKUX BEIIECTB M3 HEOPTraHHMYECKHX.
OKCHepUMEHTAIBHOE NOATBEPKIACHUE XUMHUECKON 3BOIONMU. HavyanbHble 3Tansl
ouonormyeckor sBosmonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. lIepBble KIETKHM M HMX 3BOJIOLHS.
@opMHUPOBAaHUE OCHOBHBIX T'PYII KUBBIX OPraHU3MOB.

Paseutne xu3zHm Ha 3emiie 1o 3pam u nepuonam. Karapxei. Apxelckas u
npotepo3oiickas dpel. [lameosoiickas spa u €€ mnepuoAbl: KeMOpHUICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so30iickas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa © €€ TepuUOAbl: MAJECOTCHOBBIM, HEOTECHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTuKa KJIMMaTra M TeoJIOTHYECKHX mpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIUU PACTUTEIBHOTO W JKMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH H
XKUBOTHBIX. [T0osiBJIEHNE, paclBET U BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

Cucrema OpPraHMYecKOro MHpa Kak OTpakeHue HBOMOUUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoJIIOIMSA YenoBeKa. AHTPOMNOJIOTUS Kak Hayka. PazBuTue npencraBieHui o
IIPOUCXOXKJICHUN 4esloBeKa. Meroasl Hu3ydeHMs aHTponoreHeza. (CxoacrBa H
pa3linuus YeI0BeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBrxyuiue cuiibl (pakTopsl) anTpornoreHesa. HacnencrseHHas U3MEHUUBOCTh
U ecTecTBeHHbI 0TOOp. OOIIeCTBEeHHBI 00pa3 >KW3HU, WU3TOTOBICHHE OpYIHM
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIMM ¥ BETBU 3BOJIIOIMU YEJIOBEKA: aBCTpaJIONUTEKH, HeaoBek
yMenbld, YenoBek npsaMoxoAalui, YenoBeK HEaHIEPTAIbCKUH, YelloBek
pa3yMHbIi. HaxoJIku HCKONMaeMbIX OCTaTKOB, BpEMs CYILECTBOBAaHHS, OOJACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

UenoBeueckne  packl. OCHOBHBIE  OOJBIIUE  pachl:  €BPOICOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (SKBaTOpuaibHas),  MOHIOJOHIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPHUCIOCOOJICHHOCTH  IpEJACTaBUTENCH
YeJIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBaHUA. EIUHCTBO 4YellOBEUECKHX pac.
Kputuka pacusma.

JleMoHCTpaum:

[Toptpetrsr: ®. Peau, JI. Ilactrep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y.



JlapBuH.

Tabmuubr u cxembl: «Bo3HukHoBeHue ConHeuHOM cuctembl», «Pa3Butue
opraHuuyeckoro Mupa», «PacturenbHas kieTka», <« KuUBOTHasi  KIETKay,
«IIpokapuoTtnueckasi kietka», «COBpeMEHHasi CHUCTeMa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UEJIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MECTa  MAJICOHTOJOTMYECKHX  HAaXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeJoBeKa», «/lpeBHeilmme moan», «peBHue moan», «llepsbie
COBPEMEHHBIC JIIO/INY, «HenoBeuecKue pachh».

O6opynoBanue:  myispku «lIpoucxoxaeHue yenoBeka» (OI0CTbHI
aBCTpaJIONUTEKA, MHUTEKAHTPOIAa, HEaHJEPTallblia, KPOMAaHbOHIA), CJICTIKH WM
U300pKEHUSI KAMEHHBIX OpYIUN IEpPBOOBITHOTO YENOBEKAa (KaMHU-UYOMIEPHI,
pyomma, ckpebia), TEOXpPOHOJOTHYECKas TaOnuia, KOUIeKIus «DopMbl
COXPAHHOCTU UCKOTIAEMbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktuueckast padora Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHusi «DBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIM WIH KPA€BEAUECKUI My3€eil).

Tema 3. OpranusmMsbl 4 OKpy:KawIIas cpeaa.

DKOJIOrUs KaK HayKa. 3a1a4ud U pa3aeibl SKOJOTHU. MeTOoIbl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPHUOPTAaHU3MEHHASI.

Okonoruueckue Qakropsl. Knaccudukamuss HSKOIOTHYECKUX  (HAKTOPOB:
abnoTtnyeckue, OHOTUYECKHE U aHTpONoreHHble. JIeHCTBHE DKOJIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOuoTndeckue QakTopbl: CBET, TEMIIEpaTypa, BIAXXHOCTh. DOTONEPUOANU3M.
[IpucnocoGnenusi  OpraHM3MOB K  JEHCTBUIO  aOMOTHMYECKUX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue gaxropbl. Bumbl OMOTHYECKUX B3aMMOICHCTBHIN: KOHKYPECHITHS,
XUITHAYECTBO, cMMOM03 U ero (opmel. [lapasuTusm, Koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBApTUPAHCTBO, HaXJICOHUUYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HayeHWe OMOTHUYECKMX B3aWMOJICUCTBUN ISl CYIIECTBOBAHUSI OPraHU3MOB B
MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU Tonysasanuu. (OCHOBHBIE IOKa3aTeln
MONYJISIIIUN: YUCIIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, TPUPOCT,
Murpanus. J[mHaMuka 4uciIeHHOCTU MOMYJISIUNA U €€ PeryJisiusi.

JdeMoHCcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkenp.

Tabmuubr n cxembl: kapra «[Ipupogabie 30HBI 3eMun», «Cpeabl oOUTaHUS



opranusmoBy», «®oronepuonuzm», «llonmynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJISUU HHDY30puu-Ty(Penbkuy, «IlumieBbie nenm».

JlaGopaTopHble U NpaKkTHYeCKUE PAdOTHI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckrne 0COOCHHOCTH PACTCHHUHA W3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KoJIeycay.

[TpakTrueckast pabora Ne 2. «IloAacuéTr MIOTHOCTH MOMYJISALUNA pPa3HBIX BUAOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1mectBO opraHu3mMoB - OuorieHo3. CTpyKTyphl OHOLIEHO3a: BHUAOBas,
IPOCTPAHCTBEHHAs, Tpoduyeckas (muiieBas). Buael-momunantel. CBsa3u B
OHoIIeHO3E.

DKojoruyeckue cucteMbl (dkocucTembl). Ilonstne 00 »sKocucTteMe U
ouoreoneHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTBl HIKOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BENIECTB U MOTOK 3HEPIMU B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU SKOcucTeMBI. [IuiieBsie nenu u cetu. OCHOBHBIE
MOKa3aTelid SKOCUCTEMBbI: OHoMacca, MPOAYKIMSA. OJKOJOTMYECKUE MHUPAMUIBI:
MPOAYKIIUU, YHCIEHHOCTHU, Ouomacchl. CBOMCTBA 3KOCHUCTEM: YCTOWYHUBOCT,
camoperyJisinus, pazsutue. CyKueccusl.

[IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIEca.

AHTpPONIOTE€HHBIE ~ 3KOCHCTEMBI.  ATPO3KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak (aktop ycroitunBocTH sKocucTeM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o O6mocdepe. I'paHulibl, cocTaB U CTPYKTypa
ouocdepnl. XKuboe BemectBo u ero (ynkiuu. OcobeHHOCTH Ouocdepbl Kak
rno0anbHOW 3KOocHCTEeMbl. JlMHaMHueckoe paBHOBeCHME U oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BelecTB 1 OMOre0XMMHYECKUE LUKIIBI 3JeMEHTOB (yriepoaa,
azota). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiin. AHTPONIOTCHHBIE U3MEHEHHS B Onocdepe.
['11oGanbHbIC PKOJIOTHYECKUE TTPOOIICMEL.

CocyniecTBOBaHUE MTPUPO/IBI U YEIIOBEUECTBA. CoxpaHneHnue
Oropa3zHoo0Opasusi Kak OCHOBa yCTOMYUBOCTH OMocdepbl. OCHOBA palmOHAIBHOTO
YIOPABJICHUS TPUPOIHBIMHU PECYpPCAMU U MX UCTIONIb30BaHue. JlocTuxkeHus: OMoIorun
¥ OXpaHa MPUPOJIbI.

JleMoHCTpaum:

[Toptpetsi: A. k. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.



Tabmunpl u cxemsl: «[lumessle nenu», «bHoneHO3: cocTaB U CTPYKTypay,
«[Ipupoansie coobmectBa», «llemn nuTaHus», «IKOJOTHUECKAs MNHUPaAMHUIAY,
«buocdepa n dyenosex», «IkocucTeEMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIOTECHHBIE BO3JACHCTBHS HA IPUPOAY», «BaKHENIIIME UCTOYHUKH 3arPsI3HEHUS
BO3JlyXa U TPYHTOBBIX BOa», «llouBa - BaxHeimas cocTaBisoomas Ouocdeps,
«®aktoppl  gerpajamuu  nouBy», «llapHukoBeii  3pdexT»,  «DakTOpHI
pazvoaKTUBHOTO 3arps3HeHus Ouocdepbl», «OOmas cTpykTypa Omocheps,
«Pacnipoctpanenne >xku3Hu B Ouochepe», «O30HOBBIA dSKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyropopot a3ora B Ipupoae».

ObopynoBanue: Mojenb-anIuIMKauug «TunuuHele OMOLIEHO3bD», TepOapuit
«PacturenbHble coob1IEeCTBaY, KOUIeKIMU «buoneHos», «Bpeaurenu BaxHenmmx
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapru U KOJUIEKIIMN PACTEHUN U )KUBOTHBIX,
NpUHAAJIEKAIINE K Pa3HBIM YKOJIOTMYECKUM IpynnaM oJaHoro Buaa, KpacHas kaura
Poccuiickoii denepannu, n300pa>keHusI OXpaHsAEMbIX BUJIOB PACTEHUN U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA IIPOITPAMMLBI 11O
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cormacno ®I'OC COO, ycranaBiauBarTCs TpeOOBAHHUS K pPE3YJIbTaTaM
OCBOGHHS  OOYYalOIMMHUCS IpOorpaMM  CpEeAHEro  oOmero  oOpa30BaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType IWYHOCTHBIX PE€3YyJbTAaTOB OCBOCHHS IpeaMera «bHoIorus»
BBIJICJICHBI CJIEYIONIME COCTABJISIONIME: OCO3HAHUE OOYYArOIIMMUCS POCCUMCKOM
IpaXXJaHCKOM UACHTUYHOCTH - TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH U
CaMOONPEACIICHUIO,  HaJM4YhMe  MOTHUBAallMM K  OOydYeHHMIO  OHWOJIOTHH,
I[EJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JIMYHOCTA HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIMN Pa3BUTHS OHOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh M CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOACTBOBATHCS B CBOECH
JESITEIbHOCTH IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO0  00pa3oBaHHUs, HAJIUYME OKOJOTHMYECKOrOo  MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHHUS NpeameTa «bHOJOTHS HOCTUTarOTCS B
CAMHCTBE Y4YeOHOM U BOCIUTATEIHLHOM JIEATEILHOCTH B COOTBETCTBHUH C
TPAJIULIMOHHBIMU POCCUMCKUMM COLMOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJCHUSI M CIIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS H
caMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3UIINH JINYHOCTH, HATPUOTU3MA, YBAKEHUS
K 3aKOHY U MPaBOIOPSAJIKY, YEJIOBEKY TPyJa U CTApLIEMY ITOKOJIEHUIO, B3aUMHOIO
YBaKEHUS, OCPEKHOIO0 OTHONIEHUS K KYyJIbTYPHOMY HACIEIUI0 U TPATULIUSIM
MHOTOHAIIMOHANIBHOrO Hapoaa Poccuiickon denepanuu, Npupoie U OKPYyKaromeh
cpene.

JIMYHOCTHBIE PE3yNIbTAThl OCBOEHUS YIEeOHOTO TIpenMeTa « buomorus MomKHbBI
OTpaXXaTh TOTOBHOCTb M CIOCOOHOCTh OOYyYaloImMXCsl PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIUEH JMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUCHTAIlMH, TO3UTUBHBIX  BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIINX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, pPACIIMPEHUE >KU3HEHHOTO
OMbITa U ONbITA AEATEIbHOCTA B MPOILIECCE peaIM3allii OCHOBHBIX HAIpPaBICHUI
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOU TTO3UITUN 00YUaIOIIETOCs KaK aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEN, YBaKEHHUE 3aKOHA
Y TIPaBOIIOPSAIKA;

TOTOBHOCThH K COBMECTHOM TBOPYECKOM JIEATEIbHOCTH MPU CO3TAHUH YUEOHbIX
MPOCKTOB, pEIICHUH Yy4eOHBIX W T[O3HABATENIbHBIX 3a7a4, BBIIOJHCHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEIEIATH COOCTBEHHYIO IMO3UIIUIO 10 OTHOIICHMIO K SBJICHUSM
COBPEMEHHOMU KU3HU U OOBSICHSATH €&;

YMEHHUE YYHUTHIBATh B CBOMX JEHUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSMHU, KYJIbTYPHBIMUA I[IEHHOCTSIMHU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUS
y4eOHBbIX, I[I03HABATENbHBIX M HCCIENOBATEIbCKUX 33Jlad, YBaKUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB IMPU OOCYXXJICHUU CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) MATPHOTHYECKOr0 BOCITUTAHMA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON TPa)kIaHCKOW UJACHTUYHOCTH, MAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoanHOM, ropioctu
3a CBOM Kpal, cBOKO PonuHy, CBOM f3BIK M KYJbTYPYy, NPOLUIOE U HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIECHHUE K MTPUPOJHOMY HACIICIHIO U MTAMSATHUKAM IIPUPOBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCUMCKUX YYEHBIX B CTAHOBJIICHUE U
pa3BUTHE OHWOJIOTMHU, TMOHUMAaHUSA 3HAYCHUST OWOJIOTMM B T[O3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHUI0 W 3ammre OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'O BOCIIMTAHMS:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJUTENSIM, CO3JAHUIK0 CEMBU HA OCHOBE
OCO3HAHHOI'O MPHUHATUS LEHHOCTEW CEMEWHOM KWU3HU B COOTBETCTBHM C
TpaauuusMu Hapo1oB Poccuu;

4) 3CcTeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOYAsi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHHUMAaHHUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIP@&XKEHHUIO B Pa3HbIX BHUAAX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢u3nyeckoro BocnuTaHUsI, (POPMUPOBAHUS KYJILTYPbI 3/10POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

MOHMMAHME U PeaTn3alius 3JJ0pOBOro U 6€30MacHOro 00pas3a )KU3HU (310POBOE
NUTaHue, COONIOCHIUE TMTUEHUYECKUX MPAaBUII U HOPM, COaTaHCUPOBAHHBIN PEXUM
3aHATHUM M OTHObIXa, peryispHas (Qusuyeckas aKTHUBHOCTb), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE [IEHHOCTU TMPaBWJI HHAMBUAYAJIbHOTO H  KOJUJIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HaHUE MOCIEACTBUM M HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOro BOCHUTAHMA:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AaKTHBHOW JIE€ATEJIBHOCTH TEXHOJOTHYECKOM M COLUAJIbHOU
HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIMHPOBATh, IUIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3iu4HbIM cpepaMm NpodhecCHOHATBHOU NEATebHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oynymiel mpodeccuu U peau30BHIBATH
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPAa30BaHMUIO Ha
MPOTSHKEHUU BCEW KU3HU,

7) 3KO0JOTrHYeCKOro0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOILIEHUE K MPUPOE KaK UICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTHYECKON KyJIbTYphbl: MPUOOPETEHHE OIbITa
IUIAHUPOBAHMUSI TIOCTYIIKOB M  OLIGHKM KX BO3MOXHBIX IOCIEACTBUH IS
OKPY’KAIOIIEU CPEBI;

OCO3HaHUE TJ00ATBHOIO XapakTepa SKOJOTHYECKHX MpoOJieM U MyTed ux
pelLIeHus;

CIIOCOOHOCTH UCIIOIB30BATh MPUOOpETaeMbIe TPU U3yUYEHUH OMOJIOTUN 3HAHUS
M yYMEHHUS TIpd  peuieHud  npoOjeM, CBSI3aHHBIX C  PAMOHAJIbHBIM
OPUPOJIOTNIONIb30BaHUEM  (COONIOACHME  TpaBUJ  TOBEAEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HAa COXPAHEHHE PABHOBECUS B DKOCUCTEMAX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE NECUCTBUN, IPUHOCALLINX BPE OKPYKAIOIIEH IPUPOJHON
cpelle, yMEHUE MPOTHO3UPOBATH HEOIArONPHUSATHBIE 3KOJOTMUECKHE MOCIEICTBUS
PEANPUHUMAEMBIX IEUCTBUM U IIPENOTBPAIATh UX;

HaJIM4HUE Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUICHHMS], SKOJOTHYECKON KYJIbTYpHI,



OTIbITa JESITENIbHOCTH HKOJIOTHUECKON HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI UMHU B I103HABAaTEIbHOM, KOMMYHUKATHBHONM M COLMAIBbHOMN
IPAKTUKE, TOTOBHOCTHU K YYaCTHIO B NMPAKTUYECKOU JEATEIBHOCTH SKOJIOTMUECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

C()OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKU U OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE S3BIKOBOM M YHUTATEIbCKOM KYJbTYpbl KaK CpEICTBA
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE CcHeuu(PUKd OHOJIOTMM KaK HAayKH, OCO3HaHUS €€ ponud B
(OpMUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHHS, CO3JAaHUM LEJIOCTHOTO
NPEACTABICHUS] 00 OKPYKAIOIIEM MHpE KaK O €IMHCTBE IMPHUPOJIbI, YEIOBEKA U
oOIecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUuH MNpodsieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OWOJIOTMU Ui COBPEMEHHOHN LMBHJIM3ALNU:
o0ecrieueHnss HOBOI'O YPOBHSI Pa3BUTHsSI MEIULMHBI, CO3/IaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX  pPEIIaThb PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEW BBIXOAA U3 INIO0ATBHBIX AKOJIOTMYECKUX MPOOIEM U
o0ecrieyeHuss  mepexoJa K  YCTOWYMBOMY  Pa3BUTHIO,  PALlMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPUPOIHBIX PECYpPCOB M (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJIOTMYECKUX 3HAHUM B LEIIX
MOBBIIIEHUS O0ILEN KYJIbTYpPbl, €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KaK COCTaBHOM
yacT (YHKIIMOHAJIBLHOM TPaMOTHOCTH oOydaromuxcs, GopMupyeMon mpu
M3y4YeHUH OMOJIOTHH;

NOHMMAaHUE CYLUIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM UCIOJIb30BaTh MOJy4yaeMble 3HAaHUA [JIs aHaiu3a M
OOBSICHEHUSI SBJICHUN OKPY’KAIOIIEr0 MUpPAa U MPOUCXOAAIIUX B HEM H3MEHEHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKIIOUYEHHS HAa OCHOBE HAy4HbIX (DAaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJILHO HCIOIBb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE ILIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMIOJYYEHHIO HOBBIX 3HAHUM MO OMOJOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMH.



METAINIPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOSCHUS y4eOHOTO TpenMera «bruomorus
BKJIIOYAIOT: 3HAYUMble I  (OPMHUPOBAHHMS MHPOBO33PEHUS OOYYaAIOIINXCS
MEXIUCIUTUTMHAPHBIE (MEXIPEeIMETHbIC) OOIIEeHAYYHBIC TIOHATHS, OTPAXKAIOIIIE
IIEJIOCTHOCTh HAy4YHOW KApTUHBI MHpa U CHenu(HUKy METOMOB TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTus, SIBJICHUE, MPOIIECC,
CHUCTEMa, HAay4YHBIA (haKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeIOBaHKe, HAOII0IeHNE, N3MEPEHUE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCAIbHBIC
yueOHbIe JAeicTBHs (MMO3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYJSTHUBHEIC),
obOecneunBaronye GopmrpoBaHre PyHKIMOHAIBHOW TPAaMOTHOCTH U COLIMAIBHOM
KOMIETEHIIMU  OOyYaroluXCcs, CHOCOOHOCTh OOYYarolmMXCs  HUCIOJIb30BaTh
OCBOCHHBIEC MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIMAIIbHOMN MPaKTHKE.

MertanpenMeTHble pe3yiabTaThl OCBOCHUS MPOrPAMMBI CPETHEro OOIIETro
00pa30BaHus JOJKHBI OTPaXKaTh:

OsJaaaenue YHUBEPCAJIbHbIMHU Y4eOHbIMH NOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 06a3oBbIe JOrHYECKHE TeiiCTBHA:

CaMOCTOSITENIbHO (DOPMYJIMPOBAThH U aKTYaJIU3UPOBATH npobiiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh IIPH OCBOCHHWM 3HAHMM NPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cCHHTE3a, CpaBHEHHMS, KiIaccu(uKkamuu, 0000IIeH s ), paCKPhIBaTh CMBICTT
OMOJIOTMYECKUX TOHATHH (BBIACIATh UX XapaKTEepHbIC MPU3HAKHU, YCTaHABIWBATH
CBSI3H C IPYTUMH MTOHATHSIMH );

OTIpENeIATh IENN JACITCIBHOCTH, 3ajaBas TapamMeTpbl M KPHUTEPUU UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIB30BaTh OMOJIOTHYECKUE TOHATHS U1l 0ObsICHEHUS (DAKTOB U SBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUYHS B PacCMaTpPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IMPUMCHITh  CXEMHO-MOJIEIbHBIC CpeACTBa JUIS IPEACTABICHUS

CYIIIECTBEHHBIX CBSI3€M U OTHONIEHWN B M3Y4aeMBIX OMOJOTHYECKUX OOBEKTaxX, a
TaK)Ke MPOTUBOPEUYNI Pa3HOTO PO/a, BHISIBICHHBIX B PA3JIMYHBIX WH()OPMAITMOHHBIX
UCTOYHHKAX;

pa3pabarpiBaTh TUIAH PEIICHUS] MPOOJEMBI ¢ YYETOM aHAIM3a UMEHOIIUXCS
MaTepHaIbHBIX ¥ HEMATEPHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIEITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YIHTATOB
TEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITSIBHOCTH;



KOOPJUHUPOBATH M BBITIOJIHATE PaOOTY B YCIOBUSIX PEATBHOTO, BUPTYAIBHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a3oBble HCCIEI0BATENbLCKHIE TelCTBHA:

BJIa/IETh HaBBIKAMH y4e€OHO-MCCIIEIOBATEILCKON M MIPOEKTHOM IS TEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss mpoOJjeM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTUICCKHUX 3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJIb30BATh PA3IMYHbIC BUBI IEATEIHHOCTH IO IOTYYEHUIO HOBOTO 3HAHUS,
€ro UHTEPIPETALNHU, TPEOOPa30BAHUIO M IPUMEHEHUIO B yU€OHBIX CUTYAIUSIX, B TOM
YHCJIe TIPU CO3/1aHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(dopMHpOBaTh HAyYHBIA THI MBIILJICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh U (POPMYyJNHpPOBaTh COOCTBEHHBIE 33aJa4yd B 00pa30BaTEIbHOU
NESTEIIbHOCTH U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajaauvy,
BBIIBUTaTh TUIIOTE3Y €€ PEIICHNUs, HAXOIUTh apIyMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UpPOBATh TIOJYyYEHHBIE B XOJE pEIICHUS 3aJaddl  pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX IOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh LIEJICHANPABICHHBIA TMOUCK TMEpEeHOca CPEACTB U CIIOCO00B
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh IMEPEHOCUTHh 3HAHHUS B IMO3HABATENbHYIO U IMPAKTUYECKYIO 00IacTu
KU3HEICATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WIEH, MpEAJiaraTh OPUTHHAIBHBIE TOIXOJbl U PEIICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pa6ora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHHUKAX MHPOPMAIMH (TEKCTE y4eOHOTO
nocoOusi, HayYHO-TIONMYJSPHOW JHUTEeparype, OWOJOTHYECKHX CIOBapsX U
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHaTU3UpOBAThH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (GOPM NPEICTaBICHUS, KPUTHUECKH OIICHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHATh Pa3IUYHbIE METOABI NP TOUCKE U
otbope Oumosiornyeckoil MHGOpPMAIUU, HEOOXOAUMOM ISl BBITIOJHEHUS YYEOHBIX
3amad;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HMH(POPMALIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI, COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX



MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHHUS
OounoJsioruyeckoi nHpopmaruu (Cxemsol, rpaduKy, JuarpaMMbl, TaOJIUIIBI, PUCYHKH U
Apyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TMpU padoTe C
Ouonornyeckod uHGOpMaIMEN: MPUMEHATh XUMUYECKHe, (Quanyeckue u
MaTeMaTUYeCKHe 3HAKM W CHUMBOJIbI, (OpMyJbl, aO0peBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M MPEeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACTO3HABaHWUA W 3amUThl  WH()OpMaIuH,
uH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHM J1€CTBUSIMU:

1) obmenne:

OCYIIIECTBJIATH KOMMYHHUKAITUU BO Beex chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTe WJIM JUCKYCCHUU TO CYHIECTBY OOCYyXJ1aeMOW TeMbl (yMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEIHHO BBIMIOJHEHUS IMpEAJiaraeMoit
3aJlay, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTH IMO3UIIMKA JIPYTUX yYaCTHHUKOB
JIMajora Wik JUCKYCCUN);

pacmo3HaBaTh HeBepOajgbHBIE CpeAcTBa OOIICHHsS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYaIHi,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh Pa3IMIHBIMKH CITOCOOaMM OOIIEHUS W B3aWMOJCHCTBUS, TTOHUMATH
HaMEpEHUS IPYTUX JIFOJICH, IPOSBIIATh YBAXKUTEIHHOE OTHOIIIEHUE K COOCCETHUKY U
B KOPPEKTHOU PopMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMUHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeECTHAfl 1€ATEIbHOCTb:

MOHMUMATh W HWCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYATHLHOU
paboThI MPU pelIeHUU OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTUKy W METOJIbI COBMECTHBIX ACUCTBUN € Y4&TOM 0OIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

NPUHUMATh  IIEIM  COBMECTHOW  JIEATEIBHOCTH, OPTraHW30BBIBATH M
KOOPJAMHHUPOBATH JACHUCTBHUS 10 €€ JTOCTHXCHHUIO: COCTABJIATH IUIAH JICHCTBHM,
pacnpenensiaTh pojid C y4€TOM MHEHUW YYaCTHUKOB, OOCYXKIATh pPE3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOCTO BKJIAJA M KAXJIOT0 YYACTHHKA KOMaHIbI B OOTIIHIA
pe3yibTaT 1Mo pa3pab0TaHHBIM KPUTEPHSIM;

nmpemyiaraTh HOBBIE TIPOEKTHI, OIICHUBATh HWJIEW C TO3WIIMH HOBU3HEI,
OPUTHHAIBHOCTHU, TPAKTUIECKON 3HAYNMOCTH;



OCYILIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3JIUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3amusi:

HCIIOJIB30BaTh OUOJOTUUECKUE 3HAHUS JJIS1 BBISIBJICHUS TPOOJIEM U UX PELICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBHIOMpAaTh HAa OCHOBE OHMOJOTUYECKUX 3HAHUW IIEJEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JICMCTBHUSIX M MOCTYNKax MO OTHOILICHUIO K KHUBOW MNPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO OCYILECTBISATh ITO3HABATEIBHYIO JEATEIbHOCTD, BBIABISATH
npo0IeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00Opa30BaTEIbHOM
JESTEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITETILHO COCTABJIATH IIJIaH PEIICHUS TPOOIEMBI C YIETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYIULMU B
pa3HbIX O00JacTsIX 3HAHUM, MOCTOSHHO IMOBBINIATh CBOM 0Opa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HAaBbIKAMU  TO3HABAaTEIbHOM  pedekcud Kak  OCO3HaHMS
COBEPIIAEMBIX JCHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX PpPE3YJbTaTOB H
OCHOBaHUi, MCHOJIb30BaTh MPUEMBI peQUIEeKCUH Ul OLIEHKH CUTYyalluH, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OLIEHUBATh PUCKA M CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO0 HUX
CHUKEHMUIO;

IPUHUMATh MOTHBBI M apryMEHTBHl JPYrMX MpPH aHaJIU3€ pe3yibTaToB
NEeATEIbHOCTH;

3) npuHsiTHE Ce0N M APYTrUX:

PUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHThl [JPYrMX [pU aHajlu3€ pe3yiIbTaToB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JPYrOro 4ejloBeKa.



ITPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl OcBoeHus nporpamMmbl COO mo Ouosornu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduueckue st yueOHoro npeamera «buonorus
Hay4YHbIC 3HAHUS, YMEHHS U CIOCOOBI ACHCTBUM MO OCBOEHUIO, HHTEPIPETALMH U
npeoOpa3OBaHUIO0 3HAHWHM, BHUJIBI JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWA B PA3JIMYHBIX yYYEOHBIX CUTYyalMsIX, a TaKKe B PEATbHBIX
KU3HEHHBIX CHUTyalUsAX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme npenMeTHbie
pe3yabTaThl MPEACTaBICHBI [0 TOAaM O0yUEHHUS.

[IpeameTHbie pe3ynbTaThl OCBOeHUs yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE U POJM OUOJOTUU B CUCTEME HAYYHOIO
3HaHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOH
KapTUHBI MUpa U HAYYHOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKUX U 3apyOEIKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (YHKIIMOHATHHOM IPaMOTHOCTH YEJIOBEKa
JUTSl peLIEHUs AKU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATh COJAEPKAHHE OMOJIOTMYECKUX TEPMUHOB U TOHSTHIL:
XKU3Hb, KJIETKa, OpraHu3M, MeTa0o0Jin3M (0OMEH BEIIECTB U NPEBPAICHUE SHEPTHUH),
romMeocras (caMoperyisius), ypOBHEBas  OpraHM3alus O KUBBIX  CHCTEM,
CaMOBOCHPOU3BeACHHE (PEMPOAYKIIHS), HACTIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME WU3JaraTb OHOJOTMYECKHUE TEeOopuu (KJIETOYHasl, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHas JOrMa MOJEKYJIspHOW Ouosorun), 3akonbl (I
Menpens, T. Moprana, H. Y. BaBunioBa) u yuenus (0 IEeHTpax MHOro0Opas3usi
MIPOUCXOXKICHUS KYyJIbTYpHBIX pacTeHuit H. M. BaBuioBa), onpenensats rpaHULIbl UX
MPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OWOJIOTHH: HAOIO/IEHUE U
ONMCAHME JKHUBBIX CUCTEM, IPOLIECCOB U SIBJICHHWM, OpraHu3alus U IPOBEICHUE
OMOJIOTMYECKOT0 SKCIEPUMEHTA, BbIJIBUKEHHUE TUIIOTE3b], BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEIyEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pEe3yIbTaTOB,
MCIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHE J€J1aTh BEIBO/IbI HA
OCHOBAHUH MOJTYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJIETATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
npolieccoB: 0oOMEHa BEUIECTB M NPEBpPAILEHUsS DHEPTrUU B KIIETKe, (POTOCHHTE3A,
IUIACTUYECKOTO W DHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUS, HWHJIUBUAYAILHOTO PpPa3BUTUS  OpPraHU3Ma
(oHTOTEHER);

YMEHUE MNPUMEHSTH IMOJTYYEHHBbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKHX
MPOILIECCOB U SIBJICHUMU, JJIS1 MPUHATHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMU



JKU3HU C 1EJIbl0 o0ecreyeHus: 0e30MacHOCTU CBOETO 370pPOBbS M 3I0POBbS
OKPYXAIOIIUX JIF0JIeH, COOIOIEHUS HOPM T'PaMOTHOTO MOBEJICHUS B OKPY’KaOIIeH
NPUPOIAHON cpelle, MOHUMAHUE HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTUKEHUMN
COBpEMEHHOMU ouonoruu u OMOTEXHOJIOTUIA Ui PalUOHAIBHOTO
PUPOIOTIOIH30BAHUS;

yMEHUE pellaTh »dJIEMEHTapHble T'€HETHYECKHWE 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpeIllMBaHUE, CIETUICHHOE HacleAOBaHUE, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEUIMBAHUS ISl MpeACcKa3aHusl HACIEAOBaHUS MPU3HAKOB Yy
OpTraHU3MOB;

YMEHUE BBINOJHATH Ja0OPAaTOPHBIE M MPAKTHYECKHE padoOThl, COOIIOIATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHME KpPUTHYECKH OIEHMBaThb W HMHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTHUECKOTO  COJCpXKaHUs, BKJIIOYAIONIYI0 TICEBAOHAyYHbIE 3HAHHUS U3
pa3IMYHBIX WCTOYHUKOB (CpPEeICTBa MAacCOBOM MH(pOpPMAIIMU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl), 3TUYECKUE acCIEeKThl COBPEMEHHBIX HCCIEJOBaHUM B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TUChMEHHBIE U YCTHBIE COOOIIEHMSI, 0000111ast
Ononornueckyro MHQOpPMAIMIO W3  HECKOJbKHX  HCTOYHHUKOB, TI'PAaMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[TpenmeTHbIe pe3ynbTaThl OCBOCHUs yueOHOro mpeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE U POJIM OMOJIOTUU B CHCTEME HAyIHOTO
3HaHWs €CTECTBEHHBIX HAyK, B ((OPMHUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHON
KapTHHBI MHPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIJIE POCCUUCKHUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (YHKIIMOHATHLHOM TPaMOTHOCTH YEJIOBEKA
JUTSL pEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COECP)KaHNE OMOIOTUIECKIX TEPMHUHOB 1 TTOHSITHIA: BH]I,
NOMyJsAKsA, TEHO(OH, H3BOJIOLMS, IBUXKYIIHE CUJIbl ((aKTOphI) HBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHJI000pa30BaHME, SKOJOTHYECKUE (DAKTOPHI,
HKOCHCTEMa,  NPOAYLEHThl, KOHCYMEHTBI, pEAyLEHTbl, LEeNd MHUTAHUA,
AKOJIOTHYECKas MupaMua, OnoreorneHos, onocdepa;

YMEHHE u3Jaratb OWoJorMuecKkne TeopuH (DPBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHsl DJBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasieBoro cxoactsa K. M. bapa, uepeoBanus IJ1aBHbIX HAIIPABICHUHN U Ty Tei
spommoruu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepuasackoro), onpeaensrsb
TPaHUIIBI X IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOAAMHU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOII0EHNE U
OMHCaHWE >KUBBIX CHCTEM, TPOIECCOB U SIBICHUH, OpraHu3allis W TPOBEIACHUE
OMOJIOTMYECKOTO HKCIIEPUMEHTA, BbIIBH)KEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIy HCCIEIyeMbIMU BEIUYMHAMU, OOBSCHEHHE IOJYYEHHBIX pPE3yJIbTaTOB,



UCIOJIb30BAHHBIX HAYYHBIX OHITHH, TEOPUI 1 3aKOHOB, YMEHHE JIEJ1aTh BEIBOBI HA
OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJAINN, TMPOAYIIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOreoleHO30B M JKOCHUCTEM, OCOOCHHOCTHM IMPOLIECCOB: HACJIEICTBEHHOM
M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUsA, MPUCIIOCOOIECHHOCTH
OpraHU3MOB, JCHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHM3Mbl, MEpeHoca
BCIIECTB M TIOTOKAa HSHEPTMH B DKOCUCTEMAaX, AHTPONOTECHHBIX HM3MEHEHUU B
IKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOT€OXMMHYECKUX
ITUKIJIOB B Omocdepe;

yMEHUE MPUMEHSTH IMOJTYYEHHBIC 3HAHUS [JIsi OOBSCHEHUS OMOJOTUYECKHUX
MPOLIECCOB U SBJICHHUM, JIJISI MPUHATUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOM
XKU3HH C LEJIbl0 oOecrieyeHus: O€30MacCHOCTH CBOEro 3[0POBbS U 310POBbS
OKPYXAaIOILUX JIF0JIeH, COOII0OIEHUSI HOPM TPaMOTHOT'O MOBEICHUS B OKPY’KaIOIIEH
OPUPOIHON Cpelie, TMOHUMAHHWE HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHXKCHUI
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOIOTI0JIb30BAHUS;

YMEHHUE pelllaTh 3JIeMEHTapHbIE OMOJOTUYECKHUE 33/1a4d, COCTABISTH CXEMBbI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJHATh Ja0OpPaTOPHbIE M IMPAKTHUYECKUE padoOThl, COOIIOIATh
npaBuia npu paboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTUYECKH OIICHUBATh U HMHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COAEPAHHUS, BKIIOYAIOUIYIO [ICEBJOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX WCTOYHHKOB (CPEACTBA MAacCOBOM MH(OpPMAIMH, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  TJ00QJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHbBIE MMChbMEHHBIEC M YCTHBIE COOOIIEHNs, 000011as
Ouonornueckyro  MHQOpPMAIMIO W3  HECKOJbKHX  HCTOYHHUKOB, T'PAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJin4ecTBO 4acoB JIeKTPOHHBIE
(uudpossbie)
HaumMeHoBaHuUe pa3iejioB H TeM
Ne n/m Kourtpoabusie | IpakTuyeckue | 00pasoBaTe/bHbIe
MPOrpamMMblI Bceero
padoThI padoThI pecypcbl
Buosorus kak Hayka 2 0.5 bub6morexa IIOK
Wiip8://1.e"800.11/71'41¢292
JKuBble CHCTEMBI M KX OpraHU3aus 1 bubnnorexa IIOK
Wiip8://1.e"800.1/71'41¢292
XUMHYECKUI COCTAaB U CTPOEHHUE KIIETKU 8 1 Bubmorexa [IOK
Wiip8://1.e"800.11/71'41¢292
JKu3He e TeNbHOCTD KJIETKH 6 bub6nnorexa IIOK
Wiip8://1.e"800.11/71'41¢292
Pa3MHOXEHHE U MHIUBUIYATLHOE Pa3BUTHE 5 1 Bu6miorexa [OK
OpPraHu3MoB Wiip8://T.e"800.m/71'41¢292
HacnencrBeHHOCTS M NI3MEHUYNBOCThH 8 15 Bubmiorexa [IOK
OpraHn3mMoB Uitp8://1.e"800.11/71'41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 Bu6miorexa [OK
OMOTCXHOJIOTHH Witp8://1.¢"800.11/7T41¢292
PesepBHOE Bpemst 1 bu6morexa IIOK
Wiip8://1.e"800.11/71'41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KIIACC

KosmuecTBO 4acoB JIeKTPOHHbIE
nuu(posBLIe
HaumeHoBaHue pa3iesioB U TeM (ungp )
Ne i/ Kourtpoabusie | IpakTudeckme | 00pa3oBaTeibHbie
NnporpaMmmbIl Bceero
padoThI padoTbI pecypcbl
DBOJIIOLUOHHAA OUOJIOTHS 9 1 bubnnorexa IIOK
Wiip8&://1.e”800.1/7T'41cc74
BoO3HHUKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 Bubmrorexa 1{OK
3emie ' Uiip8://1.e"800.11/7T'41cc74
Opra"usMbl ¥ OKPYKarolas cpena 5 1 bubimoreka IIOK
P 26 P Uitp8://1.e"800.11/71'41cc74
Coo00111ecTBa ¥ SKOJIOTUYECKUE CUCTEMBI 9 bubnnorexa IIOK
Uitp8://1.e"800.11/71'41cc74
Pe3sepBHOE Bpems 2 bubmiorexa [IOK
Uitp8://1.e"800.11/71'41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'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 IINTAHUPOBAHHUE

10 KUVIACC
KoJin4ecTBO 4acoB JJIeKTPOHHbIE
uugposbie
Ne Hara
Tema ypoka Kontpoasbnbie | IIpakTudeckue odpasoBaTe/bHBIE
n/n Bcero U3yUYEeHHUs
padoThI padoThl pecypcbl
bubnuoreka [{OK
Bronorud B CHCTEME HayK 1 KHp8://1.¢"800.11/863¢6122
Kiip8://1.e"800.m/863e632a
MeTo/1p1 TO3HAHUS )KUBOW PUPOIBL.
[TpakTuueckast padorta Ne 1
«Mcnonb30BaHue pa3INIHBIX 1 0.5 bu6morexa LIOK
P ' Witp8://1.¢"800.11/8636122
METO/IOB MPU U3YYCHUHU
OMOJIOTrNYECKMX 00BEKTOB
buonornueckue cuctemsl, IPOIIECCHI 1 Bu6miorexa I[OK
U NX U3y4CHHC Wiip8://1.e"800.111/863e¢6564
XuMH4ecKui coctaB KieTku. Bomga u 1 Bu6miorexa I[OK
MHUHCPAJIbHBIC COJIA Wiip8://1.e"800.m1/863e674¢
benku. CocTaB u cTpoeHue OEITKOB 1 But6morexa [IOK
WNitp8://1.€°800.111/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas paborta 1 05 bubnuotexa [JOK
Neo 1 «M3yuyeHune kaTaauTUYECKOM ' Uiip8://1.e"800.111/863e6b72
AKTUBHOCTH ()€PMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTajaasbl)»
Vrnesoasl. JIunumst 1 bubanoreka IIOK

Wiip8://1.€”800.111/863€6870



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

8 Hykneunosbie kucinorsl. AT® Butsmorexa IIOK
kiip8://T.e"800.1m1/863e0(15¢
9 Hcropust 1 METOIbI M3yUCHHUS KIICTKH. Bu6muorexa IJOK
Kunerounas teopust Kiip8://1.7800.1m1/863e6¢88
10 KieTka kak mnenocTHas xKuBast
cucrema
CtpoeHne dyKapuOTUYECKOMN KIICTKH.
JlabopaTtopHas pabota Ne 2
bubnuoreka 1HOK
«M3yueHue cTpoeHUs KIIETOK 8-/ cAR00.1/863e6 T
KHUPS://T. . .
11 pacTeHHM, )KMBOTHBIX, TPHOOB 1 0.5 0 P
OaxTepHi M0/ MUKPOCKONOM Ha Kiip8://1.6"800.11/863¢716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OIIMCAaHHE»
12 OOMeH BeleCcTB WIX META00JIN3M bu6nuorexa [HOK
KUp&://1.6"800.111/863e766¢C
13 dorocunTe3. XeMOCHHTES bubmmorexa [IOK
KUP&://1.6"800.111/863¢e7c98
14 DHepreTUuecKuii 0OMeH But6morexa [IOK
KUp&://1.6"800.111/863¢e7aae
JKu3HeHHBIN MK KIeTKU. [{enenue
kJeTku. Muros. JlabopatopHas Bt 10K
noIMoTEKa
15 pabota Ne 3 «HaOmoeHue MuTo32a B 0.5 K8 /1.6 800 1/863¢7<1c4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEapaTaxy»
16 buocunTes 6enka. Peakius Bu6miorexa IJOK
MAaTpUYHOI'0 CUHTE3a Kiip8://1.6"800.11/863e796e
17 Tpancnsus — 6nocuHTe3 OesKa bu6nuorexa HOK
Kitp8://1.€"800.111/863€¢796¢
18 Hexknerounsle (popMbl )KU3HH — bu6mmoteka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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

BHUPYCHI

Kip8&://1.e"800.1m11/863e7540

bu6nmoreka [IOK

19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB Witp8://1.¢"800.11/863¢81b6
Wiip8://T.e"800.m/863e83 1e
20 Meiios bub6nmoreka [IOK
Wiip8://1.e"800.m/863e714a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
91 JlaboparopHas pabota Ne 4 05 bubnnorexa [JOK
«3yueHue CTpOeHUS MOJIOBBIX ' Hiip8://1.e"800.11/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»
99 NuauBunyanpbHOE pa3BUTHE BuGamorexa [IOK
OpraHU3MOB Wiip8://T.e"800.1m/863e8436
23 I' eneTnka — Hayka o BuGamorexa [IOK
HACJICJICTBEHHOCTH ¥ HM3MEHYUBOCTH Uiip8://1.¢"800.r1/863e86"2
3aKOHOMEPHOCTH HACJIEIOBaHUS
24 MpU3HAKOB. MOHOTHOpHUIHOE bubmmorexa LHOK
p ' puA Wiip8://1.¢"800.1/863¢8878
CKpEIINBAHHE
JurubpunHoe ckpeniuBaHue. 3aKoH
25 He3aBI/IIz:I/IMOFO HaI::ne OBaHUS bubmmorexa [JOK
s Wiip8://1.¢"800.1/863e89a4
MPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas padota No
5 «M3yuenue pe3ynbTaToB bubmuoreka [JOK
26 0.5 . N
MOHOTHOPUAHOTO U TUTHOPUIHOTO Wiip8://1."800.111/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I' eneTnka mona. Hacieqosanue but6mmoreka [IOK



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

MPU3HAKOB, CUEIUICHHBIX C [OJIOM Wiip8://1.e"800.11/863e8c60
N3menunBocTh. HenacnencrBenHas
M3MEHYUBOCTh. JIabopaTopHas paborta
Ne 6. 3yuenune MoaupuKaImOHHOM bubnuorexa [{OK
28 1 0.5 . R
W3MEHYUBOCTH, TOCTPOCHUE Wiip8://1.e"800.ru/863e8el’e
BApUALIMOHHOTO psifia U
BAapUALIMOHHON KPUBOM»
HacnenctBeHHas H”3MEHYHBOCTb.
59 Jlaboparopnas pabota Ne 7. 1 05 bubmmoreka [JOK
«AHaNM3 MyTanuil y 1po30Qpuiisl Ha ' Uiip8://1.e"800.ru/863e8el’e
TOTOBBIX MUKpPOIIpEnapaTax»
30 I eHeTHKa yeaoBeKa 1 Buburorexa [IOK
WNiip8://1.e"800.r11/863e8"78
PesepBuelit ypok. O6006111€H1E 10
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
32 Cerekiust Kak HayKa U IPOIecc 1 Bubmuoreka [IOK
Niip8://1.e"800.111/863e9214
13 MCTOI[I)IVI/I JOCTHKCHUS CETICKITNN 1 Bu6miorexa LIOK
PaCcTCHUM M XKMBOTHBIX Wiip8://1.e"800.111/863¢9214
24 buoTtexHonorus kak oTpacib 1 Bu6miorexa LIOK
HIPOU3BOACTBA Wiip8://1.e"800.11/863€9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



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 KIIACC

KoimuecTBO 4acoB DNeKTpoOHHbIE
uudposbie
Ne Hara
Tema ypoka Konrpoabnsie | Ilpakrnyeckue o0Opa3oBare/bHbIE
n/n Bcero U3yYEeHHUs
padoThI padoThl pecypcbl

OBOJIIOLUS U METO/bI €€ U3yUEHUS 1 bubnmorexa HOK
kiip8://1.e"800.m/863ea20e

Hcropust pa3BuTus npeacTaBieHUu 00 1 Bu6morexa [OK

IBOJIIOIHMH Wiip8://1."800.m/863e9570

MuKpo3BOIOLMS 1 bubanorexa LIOK
Hiip8://1.e"800.m/863e9cle

[Tomynsmus Kak dIeMEeHTapHAS

€IMHUIIA BUJIA U IBOJIIOIUH.

126 6ota Ne 1 1 05 bubnuoreka [{OK

abopatoptai pabota 2 : Wiip8://1.¢"800.1/863¢99¢6

«CpaBHEHHE BUJIOB 110

MOP(}OIOTHUECKOMY KPUTEPHIO)

JIBuoKyIye cumbl (31eMeHTapHbIe 1 Bu6nuorexa IIOK

(hakTOPBI) SBOTIOLUM Wiip8.//1.6"800.1r1u/863e9 a4

EctectBeHHbIi1 0TOOD U ero (hopMbl 1 bub6nmorexa IIOK
Uiip8://1.e"800.11/863e9e™0

Pe3ynbTatel 3BOTIONMN:

MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U

BHU1000pa3zoBanue. JlaboparopHas 1 05 Bu6mnunoreka LIOK

pabota Ne 2 «Oncanue ' kip8://T.e"800.m/863e911le

MPUCTIOCOOJICHHOCTH OpraHu3Ma U e€

OTHOCHUTEIIEHOTO XapaKkTepa»

Hampasnenus u mytu 1 Bu6morexa IJOK

MaKpO3BOJHOIIUHN

Hiip8://1.e"800.111/863e9¢c e



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

Heob6patumocts 3BOIIONMN

Ucropus xu3nu Ha 3emiie U METObI

10 N
e€ u3ydyeHus
1 " umoTe3pl MPOUCXOKACHUS KUZHU HA Bu6morexa LIOK
3emie kiip8://T.e"800.111/863ea5abd
12 PazButue xu3Hu Ha 3eMJie 110 3paM U Bubimoreka LIOK
rnepuoam Kiip8://T.e"800.1m1/863cadbbe
OCHOBHBIE 3Tarbl YBOJIOIUN
pPacTUTEIHHOTO U KUBOTHOTO MHPA.
[TpakTuueckas padorta Ne 1 bubnmoreka HOK
13 0.5 . R
«3yueHne UCKOIMaeMBbIX OCTaTKOB Kkiip8://1.e"800.1m1/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTCKIIHSX )
14 CoBpemMeHHas cuctema Bu6miorexa I[OK
OpraHn4cCKOro Mmupa Kip8://1.e"800.11/863ca48¢e
15 DBOJTIOIHS YeTOBeKa (AaHTPOTIOTEeHE3) Bubsmorexa [IOK
KUp&://1.e"800.111/863eac2c
16 JIBuoxkymiye cuibl (pakTopsl) BuGmnorexa [TOK
AHTPOIIOICHE3a Kip8://1.e"800.111/863ca”44
17 OCHOBHBIE CTaINM 3BOJIOLNH
YeJI0BeKa
18 YenoBeueckue packl M MPUPOTHBIC Bu6miorexa IJOK
amanTanuy 9CJIOBCKa kiip8://1.e"800.m/863eaca2
PesepBHeIit ypok. O6001IeHNE IO
19 TeMe «BO3HHMKHOBEHHE U Pa3BUTHE
JKA3HU HA 3eMiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00uTaHUs U YKOJIOTHICCKUE but6mmoreka [IOK



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

Wiip8&://1.e"800.ru/863eal ec

AlGuotnueckue GpakToOpHbI.
JlaGopaTtopnast pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

bubnunoreka LIOK

22 pPacTeHUI U3 Pa3HbIX MECT OOMTAHUSD». 0.5 Viip8:/7.¢800.11/863¢bI0c
JlaGopaTtopHnast pabota Ne 4.
«BnustHEE cBETa HA POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa»
23 buotnyeckue pakTopsl Bub6smorexa [IOK
Wiip8://1.e"800.m/863eb348
DKOJIOTHYECKHE XaPAKTEPUCTUKU
24 nomynsiiun. [Ipaktudeckast paborta Ne 0.5
2 «I[loacuéTt MIOTHOCTU MOMYJISLIUMA
Pa3HBIX BUJIOB PACTCHUID
o5 CooOriecTBa OpraHu3MOB — Bubmiorexa LOK
OMOIIeHO3 Uiip8://1.e"800.11/863eb46a
26 OKOJIOTUYECKUE CUCTEMBI Bu6miorexa I[OK
(9xoCHCTEMEI) Uiip8://1.e"800.11/863eb46a
57 OCHOBHBIE TIOKA3aTEeIH YIKOCUCTEMBI. Bu6mmoreka [JOK
OKOJIOTHYECKHUE TUPAMHU/IBI. Wiip8://1.¢"800.11/863eb5Ta
Caoticta ’xocucteM. Cykneccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
20 Buocdepa — rimobanbHas 3xocucTeMa BuGamorexa [IOK
3emin Wiip8://1.e"800.1m/863ebb5e
21 3aKOHOMEPHOCTH CYIIECTBOBAHUS Bu6miorexa LIOK

6unochepsl

Hiip8://1.e"800.111/863ebJ16



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

[NPOT'PAMME

32 UenosedecTBo B Ouochepe 3emin 1
a3 CocymiecTBoBaHUE TPUPOJIBI U 1 BuGnorexa [IOK
1CJI0BCUCCTBA Wiip8://T.e"800.m/863ebale
PesepBHbIil ypok. O000IICHHE TEMBI
34 «Co0011ecTBa u 3KOJIOTUIECKUE 1
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I1O0 34 95



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

YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* buonorus, 11 kmacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AkumonepHoe o61iectBo «3maTenbcTBo
«IIpocBenienue»

* buomnorus / [laceunuk B.B., Kamenckuit A.A., PyonoB A.M. u apyrue /Ilon
pen. [Taceunuka B.B., Akunonepnoe o6miectBo «M3narensctBo «IIpocBemienue
* buonorus, 10 xknacc/ bensie JI.K., v .M., Ky3uenosa JI.H. u npyrue;
nox penakuuei bensiesa JI.K., JIpimiuna I'.M., Axkiimonepaoe 00111ecTBO
«3narensctBo «IIpocBemenue»

* buonorus, 11 xnacc/ benses JI.K., bopoaun I[1.M., demmiun I'.M. u npyrue;
nox penakiueit bensiea J[.K., Apmvimuna .M., AKnimoHepHoOe 00111eCTBO

«M3parensctBO «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

MeTtoanueckoe mocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

Wiip://bro.1 §ep!:etber.m

11Ilp ://collene. ru/blolonlya/

11IIp: //~mo. eco. m\\'. ru
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