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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosoxkeHuss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COJepKaHMUA,
pe3ynbpTaToB 0Oy4eHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e¢ 3HAaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue o 1EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMUTAHUS W Pa3BUTUs OOy4aromuXcs cpeacTBamMu ydyeOHoro mpeamera «buomorusy,
omnpezenser o00s3aTeNbHOE TNPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs] y4yeOHOro marepuaia ¢
YI€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mnporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3Yy4eHHH OHWOJIOTHH, Onarojaps dYeMy B HEH NpocMaTpHBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoil cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIEOHMOJIOTHYECKUX TEOPHd, a TakkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWUN B IOBCETHEBHOM JKU3HU JJISl PEIlIeHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPOo(QUIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YENIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 0OECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]1a4 MIKOJHLHOTO OMOJIOTMYECKOTO 00pa30BaHus, KOTOpas MPEAINoiaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4AIOUIUXCSA NPEJCTABICHUNH O HAyYHOW KapTHHE MUpA,
pacmupsieT u 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBaHusa (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HU, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

bonpimoe 3HaueHume OHONOTHS UMEET TaKXkKe JJs pPElIeHHs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3ydyenue
ouonorun oOecrieynBaer YCIIOBHS TUIst (dhopMupoBaHUs HMHTEJIEKTYalbHBIX,
KOMMYHHKAITIOHHBIX U MH(POPMAIIMOHHBIX HABBIKOB, ICTETUUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETpaluy OMOJIOTMYECKUX 3HAHUW C TPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIe MONOKEHHS O MPEAHA3HAYEHUH Y4eOHOTO
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npenMera «bHOJOTHS» COCTaBWIM OCHOBY JUIS ONPENCIICHUS TMOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €TO COJICPIKAHUS, IPEJCTABICHHOTO B IIPOTPAMME TI0 OHOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIIUN KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM OOydaIOUIUECs IOJKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC IS (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICISIONINEC
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KU3HU U MPAKTUICCKOU JesTenbHOCTH. Oco00e MeCTO B TOW CHCTEME 3HAHWUI
3aHUMAIOT JJIEMEHTBI COJICP)KAHHS, KOTOpPHIE CIy)KaT OCHOBOH Ui  (OpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIMX JIMYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3aIMH OMOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypUpOBaHHME COJIEp)KaHHUs y4eOHOTO Marepuaia B IporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YU4ETOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX O0COOCHHOCTSX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKTYype y4eOHOro npeamera «buosorusy BBIIETEHBI CIASAYIOMIUE COACpPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Onojiorndyeckas CUCTEMa,
«Opranusm Kak ounosiorudeckas cucrteMay, «CucteMa U MHOT0oOOpa3ue OpraHudecKoro Mupay,
«IBOJIOLUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI 1 TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTOo paHra u NpuoOpeTeHrne YMEHUH MCIOJIb30BaTh 3TH 3HAHMS TSl TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpHUAX, YUYCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM sl (popMHpOBaHHS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOpa3MH U OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHu3alllH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aliy;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYECHHBIX IPU U3YYEHUU OHOJIOTHH;

(dbopmupoBaHre y 0OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOIBI,
He00X0IUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW M yMEHUW B MOBCEAHEBHOW >KU3HMU MM OLEHKU
MOCIIEJICTBUI CBOEH JEATEIbHOCTH 10 OTHOIIEGHUIO K OKpYXKarolleWl cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TPODUIAKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
SBIISETCA 00s3aTeIbHBIM YY€OHBIM MHPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0macTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jliis u3ydeHus Ouosioruu Ha 0a30BOM YpOBHE CpPEHEro o0Iiero oOpa3oBaHUs OTBOJAUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hemeno), B 11 kmacce — 34 yaca (1 yac B Hezenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM NMPUPOAbI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YEeCKUE PA0OThHI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHPO/IbI.

CpoiictBa OwocucTeM H HX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3AMH >KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJIETKM.  XMMHYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3JE€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpaIbHBIX BELIECTB B KieTke. [lognepkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoio3a). buomornyeckue QyHKIUU
YIJI€BOJIOB.

Jlunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCJIKOB U JMIIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. HyxneoTtuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorusa — Hayka o kierke. KierouHas Teopusi — mpuMep B3aMMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Krnerka xak nenocrHas xuBas cucrema. OOlue Npu3Hakyu KJIETOK: 3aMKHYTasl Hapy»KHas
MemOpana, mosexynbl JJHK kak reneTnueckuil anmapar, cucTeMa CHHTe3a Oelka.

Tumbl  KIETOK: JyKapHOTHYecKass H mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npoKaproTHUecKor KieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, INIMKOKAJIMUKC, UX (YHKIHHU.
[Tna3marnyeckass memOpana, e€ cBoictBa W (yHkumu. Lluromyazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, m3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHAPUA W IUIACTH.
Bunpl mitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KJI€TOUHBINA IIEHTP, HEHTPHUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas 000JouKa, KapuoIuiasma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MIPHUPOJIE»,
«Pacrnpeenenne XuMU4YeCKIX AJIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl ATO», «CTtpoeHne 3yKapuoTHYECKON
KIeTKn», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHUYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIUmuasn.

O6GopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJAOBaHHUE Il MPOBEICHUS HAOJIOJACHHM,
U3MEpEeHul, IKCIEPUMEHTOB, MUKPOIMpENapaThl pPaCTUTENIbHBIX, KUBOTHBIX U OaKTEpHUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpoeHUs KICTOK PACTEHUH, XKUBOTHBIX U
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMWisanus (TUIACTUYECKHH OOMEH) |
TUCCUMMIISALUSA (PHEpreThUecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunbel oOMeHa BemniecTB: aBTOTPOGHBIM M TreTepoTpodHbIid. Ponb ¢epMeHTOB B 00OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TeMHoBas (as3pl ¢oTtocuHTe3a. Peakunmu (GoTocuHTE3A.
DddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTe3Upyrolue OakTepuu. 3HaYeHHE XeMOCHHTe3a JJIS KU3HU Ha
3emue.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. JTambl SHEpreTuyeckoro oomMena. I'nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENBHOE
¢bochopumiposanne. DPPEKTUBHOCT IHEPTETUUECKOTO OOMEHa.

Peakium wmartpuuHoro cuHre3a. leHernueckas wuHpopmamms u JHK. Peanmmzanus
TreHeTHUYeCKON MHQOpMaIK B KJIETKe. [ eHeTHUecKuid KoJ M ero cBoicTBa. TpaHCKpHUMIHS —



maTtpuunblii cuaTe3 PHK. Tpancnauus — 6nocunres 6enka. Dtambl Tpancisaiuud. KoxupoBanue
aMUHOKHCIIOT. Postk pubocoM B OMocuHTE3€e Oerka.

Hexnerounsie ¢opmbl xu3HM — Bupychl. Mcropusi oTkpeitus BupycoB (. U.
NBanoBckwit). OcoOEHHOCTH CTPOCHHUS | KM3HEHHOTO IHKIIa BUPYcoB. bakrepuodaru. bonesnun
pacTeHuil, )KUBOTHBIX M YEIOBEKA, BhI3bIBAEMbIEC BUpYycaMu. Bupyc nMmyHoaeduinTa yemoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBEpTa3a W HWHTErpasa.
[MpodunakTrka pacpocTpaHESHUSI BUPYCHBIX 3a00JICBaHHIA.
JdemoHncTpaumnu:

[Hoptpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl: «Tunel  muTaswmsy, «Metaboimsmy,  «MUTOXOHIPHS,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHKIMOHUpOBaHUE TeHa», «CuHre3 Oenka», «l'eHeTnueckuit kom», «Bupycsi»,
«baktepuogarn», «Ctpoenne u xusHeHHbIH 1wk Bupyca CIIM/la, Oakrepuodaray,
«Permmukarus JTHK».

Ob6opynoBanue: moaenu-anmmukanuu «Yasoenue [IHK u tpanckpunimms», «buocunres
6enka», «CTpoeHune KIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wian KuU3HEHHBIM 1ukn kietkd. WMuTtepdaza m mutos. Ilponeccst,
npotekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunrteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIUIOMIHBIM U TAalUIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckue OCHOBBI pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenue knetku — wmuto3. Cramum mutosa. [Ipomecchl, mpoucxonsiiye Ha pa3HbIX
CTaausAX MUTO3a. bronornyecknii CMpICI MUTO34.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buasl  Oecnosioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHUeE,
BEre€TaTUBHOE Pa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €r0 3HAYEHUE JUIS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguun meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. [loBenenue
XpoMmocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaU€HUE MeEH03a.

I'amerorenes — mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [1070BbIE JKeme3bl:
CEMEHHHUKHU M sSM4HUKHU. OOpa3oBaHuE U Pa3BUTHE MMOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
gillleKsIeTka) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTpOEHUs SHIEKIETOK H
cnepmaTto3onoB. OmnoaorBopenue. Ilaprenorenes.

WnnuBuayansHoe pa3BuTHe (OHTOTEHE3). OMOpHOHANbHOE pa3BuUTHE (IMOpHOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Yy MO3BOHOYHBIX >KHBOTHBIX: JIPOOJIEHWE, TacTpYJIsIus,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: HPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BbI3bIBaTh BPOKJIEHHBIE YPOICTBA.

Poct n pasButue pacreHnii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTalun
pa3BUTHSL.

JdeMoncTpanum:

TaGnuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMIOJOTBOpEHHE Y
LBETKOBBIX pAacTeHUi», «BereraTuBHOE pa3MHOKEHHE pacTeHuil», «JleneHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHbIH LUKI»,
«Permmukanusa JJHK», «Muros», «Meio3», «IIpsMmoe n Hempsamoe pazButue», «l'ameTtorenes y
MJIEKOIIMTAIOIINX U YesloBeKa», «OCHOBHBIE CTaIUN OHTOT€HE3A.



O6opynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CriepMaTo30usl MICKOMUTAIOIIETO,
«Sineknerka miekonuTaroniero», «KapuokuHe3 B KJIETKaX KOpeIIKa JyKa», MarHUTHas
Mo ienb-anmuKanys «Jlenenue xkinerkny, moaens JJHK, Moaens meradaznoit XpoOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas padora Ne 3. «HabmroneHne MuTo3a B KJI€TKaX KOHUYMKA KOpEIIKa JiyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlaboparoprass pabota Ne 4. «/3ydeHuWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTUs TeHETHMKH. PoJjib LUTONIOTMM U
AMOPHOJIOTUN B CTAHOBJICHHH TCHETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJNOTUYECKUN, IUTOTCHETHUYECKUH, MOJEKYISIpPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TOHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHUs  MPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpuaHO€e CKpeluBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKosIeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paclieryieHus mpu3HakoB. [umnore3a umctoThl ramer. [lomHoe u
HETIOJTHOE TOMUHUPOBAHUE.

JurnbpugHoe  CKpeluBaHWE. 3aKOH HE3aBUCHMOTO  HACIEJOBaHUS  IPU3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI IUTHUOPUAHOTO CKpENIMBaHMs. AHAIM3UPYIONIEEe CKPEIIMBaHUE.
Hcnonp30Banne aHAIM3UPYIOMIETO CKPEIIMBAHUS JJIs ONIPECIICHHsI TEHOTUIIA 0COOH.

CuerieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cuemnjeHHOMY
HACJIeIOBaHUIO reHOB. HapylieHne cuernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIIEICTBEHHOCTH. [ eHeTHUEeCKNE KapThl.

I'enernka nosa. XpoMOCOMHOE OMpeeseHne noja. AyroCOMblI U MOJOBBIE XPOMOCOMBI.
['omoramerHele M TreTeporaMeTHble OpraHm3Mbl. HaciiemoBaHue INpU3HAKOB, CLEIUVIEHHBIX €
ITOJIOM.

N3meHunBOCTh. BHibl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIECTBEHHOM HW3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAIMOHHOW H3MEHYMBOCTH.
Bapuaunonsslii psan u BapuanmonHas kpusas. Hopma peakuuun npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHnas, uiy reHoTUNUYecKas, U3MEHUMBOCTb. KoMOWHATUBHAS M3MEHUUBOCTbD.
Meiio3 u T10NOBOM mpolecc — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalnMoOHHas
n3MeHunBOCTh. Kitaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'e€HOMHBIe. YacTtoTa U
MPUYMHBI MyTaluil. MyTtarennsle ¢akTopbl. 3aKOH FOMOJIOTMYECKUX PSAIOB B HACIEICTBEHHOM
n3MenunBocty H. U. BaBuiosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJIbl T'€HETUKH YEJIOBEKa:
reHealoTUYeCKuii, ONM3HELOBbIM, IMTOICHETUYECKUI, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE OIpeAeNieHUe TEHOTUIIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUEe, B TOM uucie ¢ nomoripio [IIIP-ananu3za. HacnenctBennsie 3a0oieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIHEACTBEHHON MPEIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3HH. ComaThueckue ¥ TeHepaTUBHbIe MyTalui. CTBOJOBBIE KIJIETKH.
[TpuHIMMIEI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYNbTUPOBAaHHE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH 1 JICYSHUU TeHETHYECKIX 3a00JIeBaHU YellOoBeKa.

JdeMoncTpanum:

Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.



Tabmuier u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 [UTOTEHETHYECKass OCHOBAY,
«3aKOH paculeIUICHUsI M €ro IMTOTeHETUYECKass OCHOBa», <«3aKOH YHUCTOTHI TameT»,
«durubpunnoe ckpemuBanue», «L{uTomorndeckne OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Merno3s», «B3auMoaeiCTBUE ajUIeNIbHBIX T'€HOBY, «I'€HETUYECKHE KAPThl PACTEHUM, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEAOBAHUS, CIECIUIEHHOTO C TOJIOMY,
«KapuoTunsl 4YeloBeKa W JKUBOTHBIX», «Buabl wu3MeHuunBocTH», «MoaudukauoHHas
n3MeHYUBOCThY, «HacnenoBanue pesyc-daktopa», «['eHeTnka rpynm KpoBu», «MyTarmoHHas
W3MEHYUBOCTHY.

ObopynoBanue: MozenHu-ammuIMKanud «MoHOTHOpUAHOE CKpemuBaHue», «HemomaHoe
JOMHHHUPOBaHHE», «JluruOpumHoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKOT U
Mukponpemnapar «/po3zodunay (Hopma, myranuu GOpMbI KPbUTLEB M OKPACcKH Teja), repOapuit
«I"'opox MoCeBHOW».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast pabota Ne 5. «3ydenne pe3yabTaTOB MOHOTHOPUIHOTO U TUTHOPUTHOTO
CKpENIUBaHUs Y AP030(PHIIBI HAa TOTOBBIX MUKPOIIPETIapaTax».

JlabopaTtopnast pabota Ne 6. «3yueHne MoauPpUKaAIMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHamu3 wmyranuii y Jpo3o@uibl Ha TOTOBBIX
MHKpOTIpenapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBlIeHUE U aHAJIN3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknuus Kak HayKa U mpoluecc. 3apoKJICHHE CeNeKIMU U JoMecTukanus. Yuenne H. W.
BaBuioBa o 1eHTpax NPOUCXOXKIEHUS W MHOTO0Opa3usi KyAbTYpHBIX pacTeHuiu. LleHTpsl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIC METOJbI CENeKIMH. MacCOBBIM M MHIAWBUAYAIbHBIM OTOOPHI B CEJICKIIMHU
pacteHuii u XUBOTHBIX. OlleHKa 3KcTepbhepa. bIN3KOpoACTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucrtas mumHusg. CkpeumuBaHWe YHCTBHIX JUHUA. ['eteposnc, wim rubpuaHas cuja.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas rulpuauzanvs U e€ YCHEeXH.
HckyccTBEHHBIM MyTareHe3 W IMOJyYECHHE MOJUILIONJ0B. JIOCTHIKEHUSI CENIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak ortpaciab Npou3BoAcTBA. ['€HHas WHXKEHepHUs. OTalbl CO3AAHUS
pekomOunantHor JIHK wu Ttpancrennsix opranum3moB. Kierounas wumxenepus. Kierodnsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHnid. KiioHupoBaHue BbICOKONPOIYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M OTHYecKue mpobiaembl. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpauu:

[optpetsr: H. Y. Basuios, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHos.

Tabmuipel u cxembl: kapra «LIeHTpbI HPOUCXOXKIEHUS M MHOTO00pa3us KyJIbTYpPHBIX
pacteHuii», «Ilopoasl 1OMamHUX XKUBOTHBIX», «CopTa KYJbTYpHBIX pacTeHui», «OtnanéHHas
rubpunuzamnus», «Paborel akamemmka M. @. HBanoBa», «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyIsSKH TJI0J0B U KOPHEIUIOJAOB AUKUX (OPM U KyJIbTYpPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sHCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHUS CEJIeKIMU PACTeHHUU M JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TIIEMEHHYI0 (hepMy, COPTOHMCHBITATENBHBIM y4acTOK, B TEIUIMYHOE
XO03SIICTBO, Ta00OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».



11 KJIACC

Tema 1. DBosronOHHAsA OMOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI IBOJIIOLMOHHONW TEOPHUM. ODBOJIIOLMOHHAS TEOpus U €€
MecTO B OmoJioruu. BiusiHue 3BOTIOLIMOHHO M TEOPHH Ha pa3BUTHE OHOJIOTHU U IPYTUX HAYK.

CuzerenbctBa 3Bomonuu. [lageoHTosIoTHYECKHE: TOCIEI0BATEIBHOCTh IOSBICHUS
BHJIOB B NAJICOHTOJIOTMYECKON JIETONHCH, TIepexoaHbie (hopMmbl. bruoreorpaduueckue: cXoacTBo
U paznuuue GayH ¥ GJIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M PaziIHyusi AMOPHOHOB PAa3HBIX BHJOB IMO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIE, PYJUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXAHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX MyTEeH Y BCEX OPTaHU3MOB.

OpomotmonHas teopust Y. JlapBuna. Ilpennochuik BO3HUKHOBEHMS JapBUHU3MA.
JIBuKymMe Cuibl SBOJMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH pPECYpPCOB, HEONpeNeNE€HHAas H3MEHYMBOCTh, OOpb0Oa 3a CyIEeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopust 3Bosonnu (CTD) u €€ OCHOBHBIE MOJI0KEHHUSL.

MuxkposBostorus. [lomysius Kkak equHuIa BUAa U 3BOJIOLUH.

JBuoxymue cuiibl (akTopbl) 3BOJIOLMK BHJIOB B MHpupoje. MyTalmoHHBIN Mpolecc u
KOMOMHATHBHasT M3MEHUMBOCTh. [lomymsiivoHHble BONHBI M Jpedd renoB. Mzomsuus u
MUTPALIUSL

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBostonud. DOPMBI €CTECTBEHHOIO
oTbOopa.

[Ipucmoco6aeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BoJronuH. [IpuMepsl mpucnocoOieHuit
y Opranu3mMoB. ApoMop(}o3bl U UANO-aAANTALUH.

Bux u BupooOpazoBanume. Kputepum Buma. OcHOBHbIe (OPMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOE.

MakposBomtorus. @opMbl 3BOJIIOLUU: (pUIETUYECKas, AUBEPreHTHAs, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[Tpoucxoxaenue oT HeCIeUATN3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienuaau3anus. AanTuBHAS pagdaiys.
JdemoncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, 2.
I'ekxens, @. Mrouiep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey», «3apoJIbliu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOppOBI 32 CYIIECTBOBAHUEY,
«EctectBeHHbIli  0TOODP», «MHOTOOOpa3ue coOpToB pacTeHuit», «MHoroo0pasue mOpoJI
KUBOTHBIX», «[Tonmynsuum, «MyranuonHas U3MEHUYUBOCTDY, «Apomopho3bD»,
«Unnoanantanum», «OOmas aereHepauus», «/Bmwkyiume cunsl sBosonun», «Kapra-cxema
Mapiipyra nytemectBus Y. JlapBunay, «bopnba 3a cymectBoBanuey, «lIpucrnocobieHHOCT
opranu3mMoBy, «I'eorpaduueckoe Bup000pa3oBanuey», « IKOIOTHIECKOE BUI00OpA30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3TUYHBIMU THIIAMU OKPACKH, HAOOP MI0I0B U
ceMsiH, KoJutekuust «[Ipumephl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MoieTh «OCHOBHBIE
HanpaBJIeHUs BOJIOIMNY», 00BEMHAs MoJeNb «CTpOeHUE FOJI0BHOTO MO3ra IIO3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KoJUIeKIUS «DOPMBI COXPAHHOCTH HMCKOMAEMbIX
KUBOTHBIX U pAaCTeHMI», Mojenb anmmkanus «llepekpéct xpoMocom», BIaKHbIE MpemnapaThbl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymku», MuKpomnpemnapaT «J/lpozoduna» (HOpMma,
MyTanuu GOPMBI KPBUITHEB H OKPACKH Tela).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».



JlaboparopHass pabora Ne 2. «OmnucaHue TNPUCIOCOOJIGHHOCTH OpraHu3Ma #u €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHble IPEICTABJIECHUS O 3apOXAECHUU XKU3HU. HayuHble runore3bl BOZHUKHOBEHUS
KU3HA Ha 3emuie: aOMoreHe3 W IMaHCIepMHs. XUMHUYecKas 3BOJIONUA. AOWOTEHHBIN CHHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE  MOJATBEPXKIECHUE
XUMUYECKOH 3BoJironin. HayanbHble 3Tansl Ouonorudeckoit spotonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHME MPOTOKIETKU. [IepBble KIETKH U UX
sBoIONMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3sHum Ha 3emsie mo dpaMm U nepuonam. Katapxeil. Apxelickas u
npoteposoiickas dpel. [laneosolickas 3pa m e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUU,
CUIYPUNCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHMN.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickas spa u €€ nepuoapl: MaJIeOreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa M TIeoJIorTHdeckuX mpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
PacTUTENBLHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUid U KUBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)KeHue 3BOJIoIMU. OCHOBHBIE CUCTEMATHUYECKUE
IPYIIbI OPraHU3MOB.

DOBOJIOLMS  yeloBeKa. AHTpOMOJNOrHs Kak Hayka. Pa3BuThe mpeacTaBiIeHUd O
MIPOUCXOXKICHUU YesoBeka. MeTopl n3ydeHus: antpornorenesa. CxoAcTBa M pa3inyus 4eIoBeKa
1 KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YeIOBEeKa.

JBuxymue cuibl (pakTopsl) aHTpororeHe3a. HacneacTBeHHAass HW3MEHUMBOCTh U
ecTeCTBEeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAHI TPyia, MBIIIICHHE,
pedsb.

OCHOBHBIE CTaJIMM U BETBU SBOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YUeIOBEK yMEbIi,
Uenosek mnpsmoxonadmui, YenoBek HeaHaepTaiabckud, YenoBexk pasymHbld. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAs (eBpazuiickas), HErpo-
aBcTpajionHas  (9KBaTOpHalibHAas), MOHTOJOMAHAs  (a3WaTCKO-aMepuKaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEJCTaBUTENICH YEIOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [1actep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. [lapBuH.

Tabmuisl u cxembl: «Bo3HukHoBeHue CollHEUHOH cUCTeMbl», «Pa3BUTHE OpraHHYECKOTro
mupay», «PactutenbHas kinerka», <«KuBoTHas kietka», «lIpokapuotuueckas KieTkay,
«CoBpeMeHHasl CUCTeMa OpPraHMYecKoro Mupa», «CpaBHEHHME aHATOMUYECKUX YEepT CTPOECHUS
YeloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «YelI0BeuecKue pacol».

Ob6opynoBanue: Mymspku —«lIpoucxoxaeHue uenoBeka» (OHOCTBI  aBCTpPaAJIONMTEKA,
MUTEKaHTPOIla, HeaHepTallblla, KPOMaHBOHIIA), CICTKH WJIM M300pa)KeHUs KaMEHHBIX OpyIuit
NEPBOOBITHOTO uesloBeKa (KaMHU-YOMIIEphl, pyOuia, ckpebiia), reoXpoHOJOruueckas Taliuua,
KoJuIeKIMs «POpMBI COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

[Ipaktnyeckas pabora Ne 1. «/3yueHne MCKOMaeMbIX OCTaTKOB PAaCTEHUH U )KUBOTHBIX B
KOJUIEKIIHSIX).

DKcKypeusi «DBOJIIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIH MU
KpaeBeIuecKuil My3eil).

10



Tema 3. Opranu3mbl M OKpY:KaloLiasi cpeaa.

DKOJIOTHSI KaK HayKka. 3aJadyd W pa3felibl  3KOoJIOTHMH. MeToAbl 3IKOJIOTHYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpenst  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JAYyIIHAs,  IOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonoruveckune ¢akropbl. Kinaccuduramus skonormueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOIOTHIECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpel:  CBET, TEMIeparypa, BIAKHOCTh.  DOTONEPHOIU3M.
[TpucnocobneHns Opranu3MoB K JIEHCTBHIO aOMOTHYECKHX (PAaKTOPOB. bHoIormueckine puTMel.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYPCHIIWS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepanus, MyTyalIn3M, KOMMEHCAIN3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpaau3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momynauud. OCHOBHBIE MOKa3aTeNu MOMYJISIUH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpauusd. JuHamuka
YHCJIEHHOCTH MOMYJISLNU U €€ PeryIsiiusl.

JdemoncTpaumnu:

[optpetsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkensb.

Tabmus! u cxemsbl: kapra «l[Ipupoausie 30861 3emiu», «Cpeapl 00UTaHNS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH TMOMYJISIUU
uHpy3opuu-Tydenbkny, «llumessie nenm».

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdomorunueckre 0COOEHHOCTH PACTEHHU U3 PA3HBIX MECT
oOUTaHUY.

JlabopaTtopHnas pabota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYyCay.

[Tpaktrueckas padota Ne 2. «[Toacd€r mIOTHOCTH MOMYJISAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. Coo01uecTBa M IKOJOTHYECKHE CHCTEMBI.

CoobOmectBo  opranu3MoB  —  OworeHo3.  CTpykTypbl  OWOIIEHO3a:  BHJIOBAf,
MPOCTPaHCTBeHHAs, Tpoduueckas (rmuiieBasi). Buapi-momuHanThl. CBsI3U B OMOIIEHO3E.

Okonorndyeckue cuctembl (okocucremsl). [lonstue o0 skocucteMe M OHOreOlCHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHTBbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoT BemecTB M IHOTOK 3HEPrUHM B 3Kocucteme. Tpoduyeckue (NuiieBble) YpOBHHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNM HKOCHUCTEMbI: OuoMacca,
OPOAYKIMs. OKOJOIMYECKMe NHpaMUAbl: HPOAYKLMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CaMOperyisinus, pazsutue. Cykueccus.

[IpupoHble 3KOCHUCTEMBL. JKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOHHOIO WU
LIMPOKOJIMCTBEHHOTI'O JIeca.

AHTpONOTeHHbIE HKOCUCTEMBI. ATPO3KOCHCTEMBI. YpOO3KOCHCTEMBL. buosoruueckoe u
X034HCTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHe OMOJIOrHYEeCKOro
pa3HooOpa3us Ha 3emIe.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
XKusoe BemectBo U ero QyHkuH. OcoOeHHOCTH OHMOChephl Kak I00aTbHON 3KOCUCTEMBI.
JluHamMu4eckoe paBHOBecHe U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BeliecTB W OMOT€OXMMHUYECKHE LMKIBI 3JIE€MEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTh 6Uochepbl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B buochepe 3emiin. AHTpONOreHHble U3MeHeHusl B Onocepe. I'mobanbHbIe
HKOJIOTUYECKUE TPOOITEMBI.
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CocymecTBoBaHUE MPUPOBI U yenoBeuecTBa. CoxpaHeHne OMopa3zHooOpa3usi Kak OCHOBA
ycroitunBoctu O6uochepsl. OcHOBa panMOHAIBHOTO YIPABICHUS MPUPOJHBIMHE PECypcaMH U UX
ucnojb3oBanue. JlocTmwkenus OMOJIOTHY U OXpaHa IPUPOIbI.

JdeMoHcTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupl u cxemsl: «llumessie nenu», «brUoIEHO3: cocTaB U CTPYKTypa», «IlpupoaHsie
coobmiectBay, «llemn mnwuranums», «OKoNorHMueckas mnupamuga», «buocdepa u yemoBex»,
«JKocHUCTeEMa IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMa XBOMHOro Jiecan, «buoreHos
BoJOEéMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmme MCTOYHMKM 3arpsi3HEHMS BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeWas
cocrasisromas ouocheps», «PakTopsl Aerpaganuu no4By, «I[lapHUKOBBINA d3PPeKT», «DaKTopHI
PaaroaKTUBHOTO 3arpsi3HeHus 6uocdepsb», «O0mas cTpykrypa 6uocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopoT yriaepoma B Ouochepey,
«KpyroBopoTt a3oTa B Ipupoae».

O6opynoBaHue: MO/Ieb-alIIUKa s «Tunuuneie OHMOLIEHO3bI», repbapuit
«PactutenbHble  coolmiecTBay,  Koekuuu — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYp», TIepOapuM U KOJUIEKIIMM pPAcTeHUH U KUBOTHBIX,
MIPUHAUIeKAIME K Pa3HbIM JKOJIOTMYECKUM I'pylnIiaM ogHoro Bujaa, KpacHas kaura Poccuiickoin
Oenepannu, U300paxKeHs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeHEero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOCHHUS Ipeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIOIINE COCTABIIAIONINAE: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACICHUIO,
HaJIM4yue M™MOTHUBAIlUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HECJICHAIPAaBJICHHOC PAa3BUTUC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEit ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuCymumMu CUCTEMCE
OMOJIOTUUECKOTO O00pa30BaHUs, HAIUYHE HKOJOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bunonorua» JOCTUTAKOTCA B C€OAUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMIPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH ITOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3WOHUU JIMYHOCTH, IMAaTPpUOTHU3MA,
YBaXXEHUS K 3aKOHY W IIPAaBOIIOPANKY, YEIOBEKY TpyHda U CTaplIeMy IIOKOJEHHUIO, B3aHUMHOIO
yBaXEHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJAbTYpHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, MpUpOJE U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro mpeamera «buosorus» IOKHBI OTpaxkarh
TOTOBHOCTh M CITIOCOOHOCTH O0YYalONIUXCsl PyKOBOICTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAWLMUOHHBIM LIEHHOCTSIM  POCCHICKOro  00IecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITA JESTENbHOCTH B IPOILIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO03HABATENbHBIX 33124, BHITIOJHEHIH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIIEGHHUIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBATb B CBOUX JCUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOT'O
B3aUMO/ICHCTBUS JIIOJIH ¢ pa3HbIMHU yOSXKIEHUSMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXXUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITIOHEHTOB NP 00CYK/IEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM NI TEIBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHNSA:
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c(OPMHUPOBAHHOCTH POCCHICKON I'PaXTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LIECHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACJIEIUI0 M TNaMSATHUKAM MPUPOJIbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHTHE
OMOJIOTHH, TOHUMAaHWSI 3HAYCHUsI OMOJIOTHH B IIO3HAHWW 3aKOHOB TIPUPO/IBI, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)EHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JIaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIIEHMI;

TMOHUMAaHHE SMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJIbTYPbl 3I0POBbS M
IMOLMOHAJIBHOTO (JIaroNnoJay4us:

MMOHMMAaHHE U pea3aIiys 3J0pOBOro M 0e30MmacHoro oopasza Ku3HU (3I0POBOE MUTAHUE,
coOrofieHre TUTHeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyecKass aKTHUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS KOOI,
HAapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOU JESITEIbHOCTU TEXHOJIOTUYECKON U COIIMANIbHOM HAMIPaBIECHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUH BCeU
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

9KOJIOTHUECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

TOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OMbITa TIAHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPYXKAIOIIEH Cpe/Ibl;

OCO3HaHHKE TTI00aJHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTei UX pelIeHHs,;
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CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpEeTaeMble IPU M3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpU PEUICHUU MPOOJIeM, CBA3AHHBIX C PAMOHAIBHBIM IPUPOAONOIB30BaHUEM (COOIIIOCHNE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSIIUX BpEI OKPYKAIOIIEH INPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMHU B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM IPAKTUKE, FOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOILECTBEHHOM TpPAKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenuuKku OUOJIOTUM KaK HayKH, OCO3HaHHs €€ pojiu B (HOpMHUPOBAHHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIEM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpoobeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATBHBIX
9KOJIOTMUECKUX MPOoOsieM U o0ecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 00IIen
KYyJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (yHKIIHOHATHHOU
TPaMOTHOCTH 0OydJaroImuXxcs, PopMHUPYyEMO TPH U3YICHUH OMOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIET0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTh OOOCHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMMEIOIIUXCS [aHHBIX C LENbI0 IMOJYyYSHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJIs pelieHUus
po0JieM B pealIbHBIX KU3HEHHBIX CUTYALIUAX;

OCO3HAaHHE IICHHOCTH HAayYHOU NEeSATeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAaHUH 1O OHOJIOTMHM B COOTBETCTBUU C >KU3HEHHBIMU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeﬂMeTHLIC pe3yiIbTaThl OCBOCHUA yqe6H0r0 nmpeamMeTa «buoorus» BKIIOYAKOT:
3HAYUMBIC  1JIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA o6yqaloumxc;1 MCKIUCHUIIIIMHAPHBIC
(MC)KHPCI[MCTHBIC) 06meHaquLIe MOHATHS, OTPAKAIOIMINC NEIIOCTHOCTD HaquOﬁ KapTUHBI MUpa
n CHCHH(bHKy MCTOIOB NO3HAHUA, UCHIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYKaX (BeH_[eCTBO, OHEpTu-,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘-IHBIﬁ (I)aKT, MPUHIUII, THUIIOTC3a, 3aKOHOMCPHOCTH, 3dKOH,
TCOpHUs, UCCICAOBAHUC, Ha6JIIOIlCHI/Ie, HU3MCPCHUC, SKCIICPUMCHT U IIpyrI/IX), YHUBCPCAJIIbHBIC
y‘~IC6HLIC JEeNCTBUS (HOSH&B&TGHBHBIG, KOMMYHUKATHUBHBIC, perJI}ITI/IBHBIC), OGGCHG‘-II/IBELIOH_II/IC
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(dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIMU OOYUYaIOITUXCS,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXIMCLHUIUITMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHWS W YHHBEpCalbHbIe y4eOHBbIE JACHCTBHS B TMO3HABATEIBHON U
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OgiajeHHe YHMBeEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BAaTh IMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIEHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUS, Kilaccuukanuu, 000OIIEHUs), pPaCKpPhIBaThb CMBICI OHOJIOTHYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHITUSIMH);

OTIPENENATh LEIN JEATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTH PE3YJIbTAThI AEATEIBHOCTHU C MOCTaBICHHBIMU LIETSAMU;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHS JUIsl OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JAE€IyKTUBHbIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MPUMEHTh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJIEHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUJIaH pPEUICHUs MPOOIeMbl ¢ YUETOM aHAIU3a UMEIOIINXCS MaTepUaIbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHUE PE3yJIbTaTOB IIEJNISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTy B YCJIOBHSX pPEaJbHOTO, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE IeHCTBHA:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspeleHus npooiaeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METOJIOB
pelIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IOJIyYEHUIO HOBOTO 3HAaHHUS, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUH Y4EOHBIX U COIHMABHBIX TPOEKTOB;

(¢hopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yll B 00pa30BATENIbHOUN NEATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISBIIAATh IIPUUMHHO-CIIEJICTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3ajady, BbIIBUIATb
TUNOTE3y €€ pElIeHHs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KICHUH,
3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS,

AHAJIM3MPOBATh TIOJYYEHHBIE B XOJE pEUICHHMs 3aladd pPe3ylbTaTbl, KPUTUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH II€JICHANPABICHHBIN MMOUCK IMEPEHOCa CPEICTB U CIIOCOOOB IECUCTBUS B
npoheccuOHANBHYIO Cpeay;
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yMETh TIEPEHOCUTh 3HAHWS B  TO3HABATEIbHYI0 M  IPAKTHYECKYl0  00JacTu
KU3HEJESITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJBUTaTh HOBBIE HWJEH, IpEAJaraTb OPUIMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ unopmanmeii:

OpUEHTUPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(pOpMaImu (TEeKCTe ydeOHOTO mocoOwus,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHAIM3WPOBAaTh WHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIPE/ICTaBICHMS], KPUTUYECKH OLIEHUBATH €€ I0OCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

(dbopMynHpoBaTh 3ampochl U TPUMEHATH DPA3IUYHBIE METOJBl IPU TIOMCKE H OTOOpe
OunosIoruuecKoi nHPOpMaIur, He0OXOIUMOM ISl BBITIOJHEHUS YU€OHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCIOJIb30BAHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPAaTh ONTHUMAJbHYIO (QOpMYy MpeACTaBlIEHUS OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAy4YHbIN $3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nHpopmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh W CHMBOJIBI,
dbopmyrel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpeoOpa30oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BJIQJIETh HABBIKAMM pPACIO3HABaHMS W 3allUTHl  UHGOpMaluu, HHPOPMALIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) odmenue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAaJiore
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CYXJECHHUS OTHOCHUTEIIbHO BBIMOJHEHHsI NpeiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOalibHbIE CpeAcTBa OOUICHMS, MOHMMATh 3HAYEHHE COIHAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, YMETh CMAT4aTh KOH(IUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOCOOaMU OOIIEHHS] M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
peleHny OMOJIOTHYECKON POoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUSI TPYIIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOYHOCTEHN KaXI0TO Yj€Ha KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESITEIBbHOCTH, OPraHHU30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACIPENENATh POJM C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr'0 Y4aCTHHKAa KOMaH]bl B OO pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE INPOEKTHI, OLEHUBATh WAECHU C IMO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;
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OCYLIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYaLMsX,
MPOSIBIISITH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHHBEPCAJIbHBIMH PeryJsITHBHBIMH 1CICTBUAMM:

1) camoopranu3amnms:

UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pPELICHHS B
KU3HEHHBIX U Y4€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWUH ILIEJIEBbIE U CMBICIOBBIC YCTAHOBKU B CBOMX
JEUCTBUAX U MOCTYNKAX MO OTHOLICHUIO K >KUBOW MPHUPOJE, CBOEMY 30POBBIO U 3J0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIBHO COCTABJISITH IUIAH PELIEeHUs MPOOIeMbl C YUETOM MMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKON 3PYTUIIMHN B Pa3HBIX 001aCTIAX
3HaHMUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPLIAEMBIX NEHCTBUI
U MBICIMTENIBHBIX MIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI peduIeKCun
IUIs1 OLIEHKU CUTYyalluH, BBIOOPA BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKHA U CBOCBPEMEHHO NIPUHUMATH PEIICHHUS 10 UX CHHYKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPMHUMAaTh MOTHBBI U apT'yMEHTBI IPYTUX IIPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrMX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.

NNPEJMETHBIE PE3YJIbTATbBI

[Ipenmetnbie pe3ynbraThl ocBoeHHs mnporpammbl COO no Ouosioruu Ha 6a30BOM ypOBHE
BKJIFOYAIOT crieruduueckue Ui yueOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
crnocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETalMd W HpeoOpa3oBaHUIO 3HAHWM, BUIbBI
NEeATeNbHOCTH 10 IMOJYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMUHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX J>KU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IporpamMme npeJMeTHbIE Pe3yJbTaThl IPEICTaBIEHBI 10 roJjaM 00ydeHHUsI.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydeOHoro mnpenmera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECT€ M POJIM OUOJIOTMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, pyHKIMOHAIBHONW TPAMOTHOCTH YeNloBeKa JUIs PeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOJIOTMYECKHX TEPMHHOB M MOHATHUH: KU3HB, KIIETKA,
opranusM, Merabonu3M (0OMEH BEIIeCTB M  MpEBpaIleHHWe DHEPruu), TOoMeocTa3
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(camoperynsuusi), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEIECHUE
(perpoaykiusi), HaCJIEACTBEHHOCTh, H3MEHUYHUBOCTh, POCT M Pa3BHUTHC;

yMEHHUE u3JiaraTb OHOJOTMYECKHE TEOpuHu (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHAs,
[EHTpaJIbHAs J0TMa MOJIEKYIsIpHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (0 meHTpax MHOroo0Opa3us ¥ MPOUCXOKICHHUS KyIbTypHBIX pacteHuit H. U.
BasuiioBa), onpeensaTh rpaHuIlbl KX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHUE BIIaJIETh METOJAaMH HAyYHOTO TIO3HAHUS B OMOJIOTMH: HAOIIOJCHUE W ONHMCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3aluss M MPOBEACHHE OMOJIOIMYECKOIro
OKCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXK]Y HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBACHEHHE TOJYYEHHBIX PE3YJIbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX MOHSTHUH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHbBIX PE3YJIbTATOB;

YMEHHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT M IYKAPUOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOILIECCOB: 0OMEHA BEIIECTB U
MIPEBPALEHUS] SHEPTUU B KJIETKE, (POTOCHUHTE3a, MJIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OIJIOJOTBOPEHUS, Pa3MHOKEHUS, UHIUBUIYAIILHOTO pPa3BUTHUS
opranu3ma (OHTOTEHE3);

yMEHHE NPUMEHSTh MOJIY4YEHHbIE 3HaHUS 7S 0O0BSCHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBJICHUH, JIJTSI IPUHSATHS MPAKTHYECKUX PEIICHUH B TTOBCETHEBHOM KU3HHU C LETBI0 00eCTedeHUs
0€30MacCHOCTH CBOEr0 3JIOPOBbS U 3JI0POBbSl OKPYXKAIOUIUX JIOACH, COOIIOJEHUS HOPM
IrPaMOTHOTO TMOBEJCHHUSI B OKpYXKAloIled MNPUPOAHON cpelle, NMOHMMaHHE HeoOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUM COBPEMEHHON OMOJIOTMHM U OMOTEXHOJIOTHH sl pallMOHATIBHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh JJIeMEHTapHble TIeHEeTHYeCKHe 3aJadyd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CUEIUIEHHOE HACJIEeJI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIA TIpe/ICKa3aHus HacleA0BaHUS TPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOaTh MpaBuiia IpU
pabote ¢ yueOHBIM U JJabOpPaTOPHBIM 000PYIOBAHHEM;

YMEHHME KPUTHYECKH OIICHWBATh U WHTEPIPETHUPOBATh HH(OpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MHQOpMAIMK, HAyYHO-TIOMYJSIPHbIE MaTEePHUalbl), STUHUECKHUE ACTIEKTHl COBPEMEHHBIX
UCCIeIOBaHUI B OMOJIOTHUH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIC NUCHbMEHHBIE U YCTHbIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHS ydeOHOoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIe POCCHICKUX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IrPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oH, SBONIONHS, [BUXKYIIHE CUTbl ((aKTOpbI) SBOIIOLUH, MPUCHOCOOIEHHOCTD
OpraHW3MOB, BHJ000pa3OBaHHE, OSKOJOTHYECKHE (aKTOpPbI, HKOCHCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUSs, SKOJOrHUecKas mupamMuia, OuoreoreHos, ouocdepa;

yMEHHME W3jaraTh Ouojoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs SBOJIIOIHHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabIiieBoro cxoactea K. M.
bopa, uepenoBanus riaBHbIX HampaBiaeHud u myted sBomrounu A. H. CeBepuoBa, yueHus o
ouoctepe B. 1. BepHaackoro), onpenensiTh TpaHUIlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMHU HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJCHUE M OMHCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SIBICHUW, OpraHM3alsi U TMPOBEACHHE OUOJIOTUYECKOTO
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OKCIIEPUMEHTA, BBIJIBI)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEIyEeMbIMU
BEITMYMHAMH, OOBSICHCHHE TMOJYyYEHHBIX PE3YJIbTaTOB, HWCIOJIL30BAHHBIX HAYYHBIX MOHSTHIA,
TEOPHi U 3aKOHOB, YMEHHUE JIeIaTh BBIBOJBI HA OCHOBAHWH TOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICTIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUST OMOJIOTHYECKUX OOBEKTOB: BUIOB,
MOMYJSAUN, TPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTCOICHO30B U HSKOCHCTEM,
O0COOEGHHOCTH  TPOLECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus], MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHUCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHu3MBl, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHU B HKOCHCTEMAaX, aHTPOIIOTEHHBIX H3MEHEHUH
B DKOCHCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OWOTCOXMMHUYECKHUX IUKIOB B
ouochepe;

YMEHHE TIPUMCHSThH IMOJTYYCHHBIC 3HAHUS JUIS OOBSCHEHHUS OMOJIOTUYECKHX IMPOIIECCOB U
SIBJICHUH, JJIs1 IPUHSTHS MMPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IEJIbI0 00eCTICUeHUs
0€30MaCHOCTH CBOEr0 3JIOPOBbS U 370POBbSl OKPYXKAIOMIMX JIIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJICHHUsSI B OKPY)KAIOUIEH TNPUPOJHONW cpene, MOHMMaHHEe HEO0OXOAMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOM onostorumn JUTSt panroHaIHFHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHUE pellaTh >JIeMEHTapHbIe OMOJOTHYECKHE 3a/1aud, COCTABJISATH CXEMBI IMEpeHoca
BEIIECTB M SHEPTUU B IKOocHcTeMax (LEMH MUTaHuUs);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue padoThl, cOOMI0aTh MpaBuiia MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECCKH OICHHBATh W HMHTEPIPETUPOBATH HHQPOPMAIUIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIFOYAIONIYIO TCEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOW WH(pOpPMAIMKA, HAYYHO-TIOMYJISPHbIE MaTepHaibl), paccMaTpUBaTh TJIOO0ATBHBIC
9KOJIOTUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTHYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 2 0.5
HOTIOTHA Kax Hayxa https://m.edso0.ru/7f41c292
bu6moreka [IOK
9 XUMUYECKUH COCTaB M CTPOCHUE KIETKU 6 https://m.edso0.ru/7f41c292
JKuBple crcTeMBl M UX OpraHu3anus bubnuoreka [IOK
https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
1
3 JKHSHEACATENEHOCTS KICTKH ° https://m.edso0.ru/7f41c292
4 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUUBOCTD bu6mmoreka [JOK
5 16 1 15
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 4
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11 KVIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HH Ha bubnuorexa [JOK
10 1 0.5
3emite https://m.edsoo.ru/7f41cc74
Opra"gn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom pea https://m.edsoo.ru/7f41cc74
Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 10 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 2.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
Tema 1 buoJsiorusi kKak HayKa 2
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 06.09 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTrueckast padota Ne 1 Eu6 10K
nonmoTexa
2 Wcnonb3oBanue pa3 1 0.5 13.09
(VICTIOTEIOBAINE PAsTHHHEX https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJIOTHYECKUX OOBEKTOB
Tema 2 XuMu4yeckuii cocTas U
cTpoeHHe KJIeTKH. JKuBbie 6
CHUCTEeMbI U X OPraHU3al U
3 buonoruueckue cucTemsbl, NPOLECCHI 1 50.09 bubnmuoreka [JOK
U UX U3YYCHHUE ' https://m.eds00.ru/863e6564
4 XUMHUYECKUH cocTaB KieTku. Bona u 1 2709 bubnuoreka [JOK
MUHEpaIbHBIE COJIU ' https://m.edsoo.ru/863e674e
bubnuoreka [JOK
5 b .C 0 1 04.10
CATKH. LOCTAR T CTPOCHHE DEIKOR https://m.edso0.ru/863e6b72
5 depMeHTbI — OHOJIOTHYECKHE 1 05 11.10 bubnuoreka [IOK
Karanuzaropsl. JlaboparopHas paboTa ' ' https://m.edso0.ru/863e6b72
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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Ne 1 «M3yueHue KaTanuTHUYECKON
aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMUJIa3bl WM KaTajasbl)»

7 Yriaerobl. JIunuasl 18.10 bubmorexa HOK
https://m.eds00.ru/863e6870
bubmmoreka [{OK

8 Hyxnennossie kucnotel. ATO 25.10 htts://m.edsoo.ru/863e6d5ce

Tema 3 JKuznenesTeIbHOCTh
KJIEeTKH
HcTtopus u METOIBI M3YUCHUS
9 KJ'IeTIg/I. KneToqIfaﬂ Tez;m. Knerka 08.11 bubamorexa [JOK
https://m.eds00.ru/863e6e88
Kak I[eJI0CTHAs KMBas CUCTEMA
CtpoeHue 3yKapuoTHYECKOUN KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK
10 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 15.11
OakTepuil 01 MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpEIiapaTax u ux
OITHCAHHEC
bu6mmoreka [JOK

11 OOMeH BellecTB Wi MeTab0Iu3M 22.11 https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢

12 doTocuHTe3. XEMOCHHTE3 29.11 bubmorera [JOK
https://m.eds00.ru/863e766¢

13 OHepreTuyeckuii oOMeH 06.12 bubmorexa LIOK

https://m.edsoo.ru/863e7c98

Tema 4 PazMHoOKeHHe U
HHAUBHUIYAJbHOE Pa3BUTHE
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OpraHu3mMmoB

JKu3HeHHbIN UK KIeTKHU. [lenenue
kietkn. Murto3. JlaboparopHas

bubmmoreka [{OK

14 03 «H 1 : 13.12
pabota Ne 3 «HabmroneHne MuTo3a B 0.5 3 httos://m.edsoo.ru/863e7aae
KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha
FOTOBBIX MUKpOIIpEnaparax»
bubmmoreka [{OK
1 K o] 1 20.12
> OHTpOIIbHAs padoTa Ne https://m.edsoo.ru/863e7dc4
Tema S HaciieacTBeHHOCTb M 16
H3MEHYUBOCTH OPraHu3iMoB
AHanu3 KOHTPOJIbHOM pabOTHI. Eu 10K
nOIHOTEKA
16 b 0 .P 1 27.12
HOCHITES Derlka. Feakdit https://m.edso0.ru/863e796e
MaTPUYHOTO CHHTE3a
bu6mmoreka [IOK
17 T —0 0 1 10.01
Pt HOCHITEs beltia https://m.edso0.ru/863e796e
18 Hexnerounsie GopMbI )KU3HU — 1 17.01 bubnuoreka [IOK
BUPYCHI ' https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 ®dopMbl pa3MHOKEHUST OPTaHU3MOB 1 24.01 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
20 Meii 1 31.01
eHos https://m.edsoo.ru/863e7f4a
OO0pa3zoBaHue 1 pa3BUTHE TOJOBIX
kieTok. OMmIoI0TBOpEeHHeE.
21 Jlaboparopnas pabota Ne 4 1 05 07.02 bubnunoreka [JOK

«M3yueHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOIIpernaparax»

https://m.edso0.ru/863e81b6
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NupuBunyanbHOE pa3BUTHE

bubmuoreka [JOK

22 OpraHu3MoB 14.02 https://m.eds00.ru/863e8436

93 ['enetnka — Hayka o 2102 bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBAHUS Bu6morexa [IOK

24 pu3HakoB. MoHOruOpuIHOE 28.02 htts://m.eds00.ru/863¢8878
CKpEIIUBaHNE

WTUOpUIHOE CKpEIIMBaHue. 3aKOH
25 §e3aBHI::Hi[/Ioro H&iJIHeIJJOBaHI/Iﬂ 06.03 bubmorexa HOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrerieHHOE HacJIeJOBaHNE
npusHakoB. JlaboparopHas padota Ne

26 5 «3yuenue pe3yabTaToB 05 13.03 bubmuorexa [JOK
MOHOTHOPHTHOTO ¥ TUTHOPHUIHOTO https://m.edso0.ru/863e8c60
CKpEeILMBaHUS Y IpO30(UIIbI HA
TOTOBBIX MUKpOIIpenapaTax»

97 I'eneTnka nona. HaciaemoBanue 20.03 bubmuorexa [JOK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacineactBenHas
M3MeHUYUBOCTb. JlabopaTopHas

08 pabota Ne 6. M3yueHue 05 03.04 bubnuoreka [JOK
MOIU(DUKAITMOHHOM U3MEHYUBOCTH, https://m.edsoo.ru/863e8¢efe
MIOCTPOCHHUE BAPUAIIIOHHOTO psla U
BapHallMOHHON KPUBON»

HacnenctBeHHas ”3MEHYHBOCTb.
29 JIaGopatopHas pabota Ne 7. «Ananu3 05 10.04 bubnuoreka [IOK

MyTalui y 1po30¢uiibl Ha TOTOBBIX
MUKpOIIpernaparax»

https://m.edsoo.ru/863e8efe
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bubmuoreka [JOK

30 Fererica esosexa 1 17.04 https://m.eds00.ru/8638d78
PesepBHeIit ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTD U 1 24.04
W3MCHUYHBOCTH OPraHU3MOBY
Tema 6 Cesekiiusi Opranu3MoB. 3
OcHOBBI OMOTEXHOJIOTHH.
Cenex .
32 MeTOIE)I;I;II/II;i)KC;I;)I}Te?—IEﬂHf:HZi?HH 1 08.05 bubmmorera [JOK
pACTeHHI ¥ KHBOTHHIX https://m.eds00.ru/863e9214
bu6moreka [IOK
33 KoHnTpoasHas padora Ne 2 1 15.05 httos://m.e dsogru 186369214
34 buoTexHosorus kak oTpacib 1 22,05 bubmuorexa [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
ara uudpoBbIe
Ne n/m Tema ypoka Konrpoabubie | IlpakTnueckue A op
Bcero H3ydeHusi | oOpazoBaTejbHbIE
padoTsbI padoThI
pecypchbl
Tema 1 IBoroHMOHHAS
omnoJiorust 9
1 DBOJIONHSA U METOIBI €& 1 04.09 bubmmoreka [{OK
N3y4YEeHUs ' https://m.edsoo.ru/863ea20e
9 Hcropus pazsutus 1 11.09 bubnuoreka [IOK
npeJcTaBIeHni 00 YBOJIIOLUH ' https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 M 1 18.09
AKPOSBOTIOMIA https://m.edsoo.ru/863e9cle
[Momynsiust Kak 37eMeHTapHas
€IMHUIIA BHJIA U YBOJIFOIIHH.
bu6mmoreka [IOK
4 JIab 6ota Ne 1 1 0.5 25.09
abopatopHad pabota 2 https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB TI0
MOP(}OJIOTHIECKOMY KPUTEPHUIO»
BUKYILIAE CHIIBI
5 gneMZIﬁa HbIe (PaKTOPHI) 1 09.10 bubmorexa HOK
P P ' https://m.edso0.ru/863e9da4
IBOJIIOIIUU
5 EctectBennslit 0T60p 1 ero 1 16.10 bubnunoreka [JOK
bopmbl ' https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BOIIOIUY:
7 MPUCTIOCOOIEHHOCTh 1 0.5 23.10 bubmorexa HOK
P ' ' https://m.edso0.ru/863e9fde
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OpPraHu3MOB U
BHUJI000pa3oBaHue.
Jlaboparopuas padota Ne 2
«Onucanue npucrnocoOIeHHOCTH
OpraHu3ma 1 e€ OTHOCUTEIBLHOTO
Xapakrepa

Hanpasnenns u nytu
MaKpO3IBOJIIOLUU

13.11

bubmmoreka [{OK
https://m.edsoo.ru/863e9cle

Heob6patumocTs 3BOMIONINN

20.11

Tema 2 Bo3HuKkHOBeHHE U
pa3BUTHE )KM3HU HaA 3emJie

10

10

Hcropus xu3Hu Ha 3emie u
METO/IBI €€ N3YUEHUS

27.11

11

['umoTe3bl MpouCXoXKACHUS
Jku3HH Ha 3emire. Pa3purue
JKU3HU Ha 3eMJIe 1O 3paM U
nepuoaam

04.12

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

12

OcCHOBHBIE ATaIIbI BOJIIOIUU
PaCTUTENBHOTO U KUBOTHOTO
mupa. [Ipaktrueckas padora No
1 «M3y4yeHune UCKOMmaeMbIX
OCTAaTKOB PAaCTEHUU U JKUBOTHBIX
B KOJUICKIIHSIX

0.5

11.12

bu6mmoreka [JOK
https://m.edsoo.ru/863ea6be

13

Kontponsnas padorta Ne 1

18.12

bubnuoreka [JOK
https://m.edsoo.ru/863ea8bc

14

AHanM3 KOHTPOJIBHOM pabOTHI.
CoBpemMeHHas cuctema

25.12

bu6mmoreka [JOK
https://m.edsoo.ru/863ea48e
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OpraHnU4YCCKOro MUpa

15

DBOJIIOIUS YEJI0BEKA
(anTpormorenes)

09.01

bubmuoreka [JOK
https://m.edsoo.ru/863eac2c

16

JBuxymue cuibl (pakTopsl)
aHTPOIIOreHe3a

15.01

bubmmoreka [{OK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTAJINUU DBOJIFOIUNA
yeJloBeKa

22.01

18

UYenoseueckue pacel U
MPUPOJHBIE alanTalluu
qeJoBeKa

29.01

bubmmoreka [{OK
https://m.edsoo.ru/863eaea2

19

Peseprubrit ypok. O60011eHNE
1o teme «Bo3HHMKHOBEHUE U
pa3BHUTHE KU3HU HA 3EMIIE»

05.02

Tema 3 Opranuszmsbl u
OKpY:Kawlas cpeaa

20

DKOJIOTHS KaK HayKa

12.02

21

Cpensl oOuTanus u
9KOJIOrHYeCcKHe (DaKTOPbI

19.02

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

22

AbGuoTtnyeckue (HakTopsl.
JlaGopaTopnas pabota Ne 3.
«Mopdomnorudeckue
0COOCHHOCTH PACTCHUH W3
pa3HBIX MECT OOUTAHUSIY.
JlaboparopHas pabota Ne 4.
«BrnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIECYCa)

0.5

26.02

bubnuoreka [JOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue pakropsl

04.03

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348
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DKOJIOTUYECKHE XapaKTEPUCTUKHI

nonyssauuy. [Ipaktuaeckas

24 pabota Ne 2 «IToncuér 1 0.5 06.03
IJIOTHOCTH TIOTTYJISIIIAIA Pa3HBIX
BHUJIOB PACTECHHIN»
Tema 4 CoobuecTBa u 10
IKOJIOTHYECKUE CHCTEMBI
o5 Coo01iecTBa OpraHnu3MoB — 1 11.03 bubnuoreka [JOK
OMoLIEeHO03 https://m.edsoo0.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI 1 14.03 bubmuorexa [JOK
(aKOCHCTEMBI) https://m.edsoo.ru/863eb46a
bu6moreka [IOK
27 [IpupoaHbIEe IKOCUCTEMBI 1 01.04 httos://m.edsoo.ru/863eb5fa
OcHOBHBIE TIOKa3aTENN
9KOCHUCTEMBI. IKOJIOTHICCKHUE bubmuorexa [JOK
28 . 1 04.04
nupamuel. CBOMCTBA https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 08.04
30 buocdepa — rimodanpHas 1 11.04 bubnuoreka [JOK
AKOCUCTEMA 3EeMJIH https://m.edso0.ru/863ebb5e
3aKOHOMEPHOCTHU
CylIecTBOBaHUs Ouochepsl. bubmuoreka [JOK
31 1 15.04
UYenoseuecTBo B Onochepe https://m.edsoo0.ru/863ebd16
3emiu
CocymiecTBoBaHUE TPUPOBI U bubnunoreka [JOK
32 1 22.04
YeJI0BeUYEeCTBa https://m.edsoo.ru/863ebale
33 KonTtponpHast padota Ne 2 1 13.05
34 PezepBHblit ypok. O0o01meHne 1 20.05
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teMmbl «Coo011ecTBa 1
JKOJIOTMYECKUE CUCTEMBIY

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME

34

2.5
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIbHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

1.B.C.PoxnoB. TemaTnueckuii 1 UTOTOBBIH KOHTPOJIb. COOPHHUK MPOBEPOUHBIX padboT. buomorus. 10
knacc. Mocksa 2014r.

2. O.J1. Aynkuna. buonorust 6-11 kmaccel. [IpoBepodHbIe TECTHI, pa3HOYPOBHEBBIC 33 JaHHUS.
Bosrorpaa: Yuurens, 2012r

3. H.A.bornanoB. KonTtposbHo-n3mepurenbabie Matepuaisl. buonorus 10 kinacc. ®I'OC. Mockaa.
Bako, 2016r.

4. A.A.Kupuienko. buosorus. Paznen «9Bononust opraHndeckoro Mupa». Teopusi, TpeHUPOBOYHbIE
3ajganus. Jlermon, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «I'eneruxa». Bee Tunsl 3agad. TpeHnpoBoUYHas TETpaib.
Jlernon, 2016r

6. C.1.KonecuukoB. buomnorus. Paznen «Okxonorusi». Teopusi, TpeHUpOBOUHBIE 3aaHus. JIeTHOH,
2016r.

7. B.C.PoxnoB. Temarnueckuii 1 UTOroBbIi KOHTPOJIb. COOPHUK MPOBEPOUHBIX padoT. buonorus. 11
kiacc. Mocksa 2014r.

8. lIeenoB. buonorus. O6miast 6monorus 10-11 xmaccel. Mocksa. poda.2012r.

9. H.A.bormanoB KoHTposbHO-n3MepuTenbHble MaTepraibl. buonorus 11 ximacec. ®I'OC. Mockaa.
Bako, 2016r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. «Emunas xomekmust [udposeix OOpazoBaTenpHbIXx PecypcoB» (Habop mudpoBBIX PECYpPCOB K
yueObnukam nuauu B.B. TTaceunuka) (http://school-collection.edu.ru/).
2. http://bio.1september.ru/urok/ -Marepuansl K ypoky. Bce pabGoThl, Ha OCHOBE KOTOPBIX CO3IaH
caiT, ObLTM ONMyOJMKOBaHBI B razere "buosorusa". ABTopaMu caiiTa mpojenaHa 0ombiras padoTa 1mo
CHCTEMAaTH3HUPOBAHUIO Ta3eTHBIX CTATEH C Y4ETOM INKOJBHON ydeOHOW MpOrpaMMbl MO MPEAMETY
"buonorus".
3. http://ebio.ru/ - Dnekrponnbii yueOHMK «buonorus». CoOJIEpKUT BCe pasjeiabl OHWOJIOTHH:
O0OTaHUKY, 300JIOTHIO, AHATOMHUIO M (PU3HMOJOTHI0O YEIOBEKa, OCHOBBI IIUTOJIOTHH W TEHETHKH,
IBOJIIOIIMOHHYI0 TEOPHUIO W  OJKOJOrHI0. MOXKeT ObITh PEKOMEHIOBaH  y4alluMcs  JUIs
CaMOCTOSITEIbHON PabOTHI.
4. http://djvu-inf.narod.ru/ - snexTponHas 6ubIMOTEKA
5. http://biology.ru/index.php - Caiit sBasercs MHTepHET — Bepcueit yueOHOTO Kypca Ha KOMIIAKT-
nucke "OtkpeiTas buosorus".
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