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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHui y4deOHOro mnpeamera «BHONOTHS» COCTABUIIH:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysnbTaToB 0O0yUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
Oo0MmMX [EeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSTHHE CHCTEMBI CPEIHEro
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(rKe OUOJIOTUH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICTICHBI OCHOBHBIE (DYHKIUHU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMTAaHUS M Pa3BUTHsI OOydalOmMXCS CpeacTBaMu ydeOHoro mpeamera «buonorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
pasnenaM M TeMaM, PEKOMEHIyeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JJOTHKU 00pa30oBaTeILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCA.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEILHOCTH/yI€OHBIX IEUCTBUI 00yJarONIUXCsl 110
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIMpaBJICHHOCTh HAa pPa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (HOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. Ilostomy Hapsay c u3ydeHHeM O0O0IIEOMOJIOTHYECKUX TEOpHM, a Takke
3HAaHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HAaHWUN B IOBCETHEBHOM KU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIIe: MPOPUIaKTUKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYy4aroIIMUXCsl CHOCOOHOCTH aganTHPOBATHCS K M3MEHEHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIILICHUS], [IGHHOCTHOTO OTHOIICHHUS K KUBOU MPHUPOJIC U YETIOBEKY.

Bonpiioe 3HaueHue OHONOTHS UMEET TaKkKe JJs pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yuenue
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ouosorun oOecrieynBaeT yCIIOBUS ISt (dopmupoBaHUS MHTEJUICKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBanHbIe TOJI0KEHUS O MpeIHa3HAYeHUHN y4eOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOro MOJX0/a, B COOTBETCTBUM C KOTOPBIM 00Y4YarolUecs JOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPaKTHUECKoU aesrenbHocTH. Oco00oe MeCcTo B 3TOM cHUcTeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JTMYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allMU OMOJIOrMYECKOro 00pa3oBaHusl.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTO mnpeamera «bHoorusy BbIIENIECHBI CIEAYIONINE COJAepKaTeIbHble JINHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpHOOpPETEeHNEe YMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JI€HCTBUM B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCSH CUCTEMBbl 3HAaHUH O OHOJOIMYECKUX TEOpUsX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOIo0OpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHu3alui,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U NTOAXO0JI0B K U3yYEHHIO )KMBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y oOydaromuXcs YMEHMH HJUIIOCTPUPOBATh 3HAYEHUE OHMOJIOTMYECKUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OEpeXKHOT0 OTHOLIEHMS K Hel, COOII0AEHUS STUUECKHX HOPM IIPH NMPOBEICHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



NMpUMEHEHHE TMPUOOPETEHHBIX 3HAHWN W YMEHHMH B MOBCEJHEBHOM KHM3HH ISl OLIEHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasosanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBs3b OHMOJIOTMM C OOIIECTBEHHBIMH, TEXHHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOI MPHUPO bl (HAOII0EHHE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiictBa OwocucTeM © HX pa3HoOOpasue. YPOBHM OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHThI. Boia 1 MuHepabHbIE BEILIECTBA.

@yHKIMK BOJbI M MHUHEpAJIbHBIX BeLIECTB B KieTke. lloanepkaHue oCMOTHUECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKIUU 6EIKOB.

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

VYraeBoJipl: MOHOCaxXapu/Isl (III0K03a, pubo3a 1 J1e30Kcuprb03a), aucaxapusl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeIoio3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB U JUMHUAOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJICHUCTBUS UIACH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tunel KkIeTOK: dsyKapuoTHdeckas M IpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[InazmaTuueckass memOpana, €€ cBoiictBa W (yHkuuu. lluTomnazma u €€ opraHoufpl.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPHUH, IacTUibl. llpomcxoxaeHne MHUTOXOHIAPUN M IIACTH.
Bunel nnactua. HememOpaHnHble opraHOU b KIIETKU: PUOOCOMBI, KIIETOUHBIHN LIEHTP, LIEHTPHOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHcTpanum:

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

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanueckas TabiuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxnennossie kucinotbl. [JHK», «Ctpoenue momnekynbl AT®y», «CTpoeHue 3yKapuoTHYECKOM
KIeTKn», «CTpOoeHHE XUBOTHOM KIETKM», «CTpOEHHME pacTUTEIbHOW KieTKn», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MHUKPOIIpENnapaTbl pacTUTENbHBIX, )KMBOTHBIX U OaKTepHAIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OIUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr o6MeHa BemiecTB: aBTOTpOoHBIH U rereporpodusii. Posib dhepmeHTOB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIILIEHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a MJIsl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTambl SJHEpreTuueckoro oomena. I'nmukonus. bpoxxenue n
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MH@OpMaluu B KieTKe. ['eHeTuueckuil KoJ M ero cBoicTBa. TpaHCKpUMIIMUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHUS U )KMU3HEHHOTO LIMKIIa BUpycoB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoepuIuTa 4eaoBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIM.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢GbyHKIMOHUpOBaHWe TeHa», «CuHre3 Oenka», «leHeTnueckuid kom», «Bupycs»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. J[MIUIOWIHBIM M TalUIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemast rubesnb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHMUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Mmeno3sa. IIponeccsl, mpoucxoadmue Ha cragusax Menosa. Ilosenenune
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mpoiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [1070BEIE jKeTe3bl:
CEMEHHHUKU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcCOOEHHOCTH CTpOEHUS SHIEKIETOK W
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTEHE3). DOMOpHOHANbHOE pa3BuTHEe (IMOpHOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIus,
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opranorenes. IloctamOpuonanpHOEe pa3BuTHE. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOECHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BererarnBHOE pa3MHOKEHHE pacTeHU», «JleleHne KIEeTKH
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsamMoe paszButue», «l'amerorenes y
MJICKOTIUTAIOIINX U YesloBeKa», « OCHOBHBIE CTa/IuH OHTOT€HE3a).

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miexkonurawoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U PAKTH4YEeCKUE PA0OTHI:

JlabopaTtopnast padota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag pocCUiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe cKpelnBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paclierieHus npu3HakoB. [‘mnoresa uncrorel ramer. [lomHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBAaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
Hacje10BaHUIo reHoB. HapyllieHue clienieHHs TeHOB B pe3ysbTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. [ eHeTHuYeCKre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
['omoramerHble M rereporaMeTHble OpraHu3mbl. HaciiemoBaHue INpU3HAKOB, CHEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJEJCTBEHHON H3MEHYMBOCTH. XapaKTepUCTHKAa MOJIU(PUKAIMOHHON HM3MEHYHBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpuBas. Hopma peakuuu npusHaka. KosmdecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnenctBeHHast, MM T€HOTUIIMYECKAsi, U3MEHUMBOCTh. KOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kiaccuukanuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTra U



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIICJICTBEHHOU
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYISPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeIeHUe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUPOBaHKUE, B TOM umcie ¢ nomoibio [II[P-ananmu3a. HacnencrBeHHsie 3a0o0eBaHMs
YeJioBeKa: TeHHbIe 0oyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEAPaCIiOIOKEHHOCTHIO,
XpoMOcoMHBIE Oosie3HH. CoMaTH4ecKue H TeHepaThuBHble MyTauu. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oosie3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKONW TEHETHKU B
MPEAOTBPAIICHUHN U JICUCHUH T€HETHYECKUX 3a00JICBaHUI YEIOBEKA.

JdemoHncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAash OCHOBAY,
«3aKOH pacHIeIUICHUS] M €ro IMTOTeHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['€HeTHYecKkne KapThl pACTEHM, )KUBOTHBIX
u 4YenmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJIEAOBAHUS, CICTUICHHOTO C TOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
JOMHHUpOBaHUe», «uruOpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUTHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlabopaTtopnast pabota Ne 6. «3yyeHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

Jlabopartopnas pabora Ne 7. «AnHamu3z wyrtanmuii y Japo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax HpPOUCXOXKACHUS M MHOr0OOpasusi KyIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOBI CelIeKIMU. MacCoBBIi U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpElUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBennoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
KUBOTHBIX U MUKPOOPTaHHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHo JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M 3Thuyeckue mnpobdiempl. ['MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «[lopoapl noMalIHUX KMBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: My KM IJI0JI0OB U KOPHEIUIOZAOB JUKUX (OPM U KyJIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAcTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (pepMy, COPTOMCHBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoa0LMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MeCTO B OMoJIoTHH. BiusiHIE BOJIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHUHU U APYTUX HAYK.

CBHAeTeabCTBA HSBOMIONMU. IlajleOHTONIOTHYECKHE: TOCIEA0BATEILHOCTE IOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie popMbl. buoreorpadudeckue: cXoIcTBO
U pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA M Pa3inyusi 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJMMEHTApHBIE OpraHbl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0OJMYCCKUX MyTEH Y BCEX OPraHU3MOB.

OposorionHas Teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JIapBHHH3MA.
JIBuKyImue CHiIbl SBONIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonun (CTI) u €€ 0CHOBHBIC MMOJIOKCHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 3BOJIOLUH.

JIBuxymue cuiibl ((hakTopbl) 3BOJIOLUWK BHJIOB B MHpupoje. MyTalMoHHBIN MpoLecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomynsimoHHble BOMHBI M JApedd reHoB. Mzonsmus wu
MUTPALIUSL.

EctectBennslit oTOop — HampaBisionuii ¢axtop sBoitonud. POpMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar 3Boronun. [Ipumepsl mpucnocoOneHuit
y OpranuzMoB. ApoMop(h03bl U UINO-aIaNTAI[UH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHOBHbIE (OPMBI BHI000pa30BaHMUS:
reorpaduueckoe, SKOJIOTHIECKOE.
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MakposBomtorus. @opMbl 3BOJIIOLUU: (pueTUYecKas, JAWBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
II0O3BOHOYHBIX JKMBOTHBIX», «Apxeontepukcy, «@PopMbl OOpbObl 3a CYIIECTBOBAHUEY,
«EctectBeHHbi  0TOOP», «MHOrOOOpasue copToB pacTeHuit», «MHOrooOpasue Mopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYUBOCThHY, «ApomMopdo3bD»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0/I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3aUTHBIX MPUCTIOCOOTIECHUHN Y )KUBOTHBIX», MOJIeTh «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHas MoJienb «CTpOeHHE TOJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoJuieKuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
JKUBOTHBIX W PACTCHHI», Monenb anmmmkaiusa «llepekpéct XxpoMocoMy, BIaKHBIE MpermapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkum», MukpornpenapaT «/lposzoduna» (HOpMma,
MyTaIuu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopnast pabora Ne 2. «OmmcaHue TPHUCTOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIpPEACTaBICHUS O 3apOXKIACHUHU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMOreHe3 M MaHCHepMus. XUMHYecKas 3BOJIOLUA. AOHMOTEHHBIM CHHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMHUYECKOH sBommonuK. HauanpHble sTansl Ouosioruyeckoit sBostouuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHME MPOTOKIETKH. [IepBble KIETKU U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie no 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMH,
CUJIYPUHCKHM, I€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHI.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIOBOM.

KaitHo3o1ickas 3pa u e€ nepuopl: MajJeoreHOBbIM, HEOT€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPaCTUTENBFHOTO M KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHUid W KUBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MPOUCXOKACHUH YesoBeKka. MeToibl u3ydeHus: aHTpornorene3a. CxoACcTBa U pa3inyus YeIoBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.
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JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbII 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBICHHE OPYAUN TPYy/a, MBILIUICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxomdamui, YenoBek HeaHnepranbckuii, YenoBek pasymuHbiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BpEeMsl CYIIECTBOBAaHHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIAHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKko-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHUSAM CYyIICCTBOBAHHS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Peau, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHnueckoro
mupa», «PacturenpHas kietka», <«OKuBoTHas kierka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YeJloBEeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOTO 4YeNOBEKa», «JllpeBHeimue moam», «JlpeBHue moan», «llepsbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

Ob6opynoBanue: wmymspku — «lIpoucxoxknenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomiia, ckpebiia), TeOXpOHOJIOTHYeCKas TalIuIa,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[IpakTuueckas padota Ne 1. «M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «DBOJIOIUS OPraHUYEeCKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pasfesibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCIIEeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHuS  OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  (GaxkTOphel:  CBET, TEMIIeparypa, BIAKHOCTb.  DOTOMEPUOAU3M.
[IpucnocobaeHunss Opranu3MoB K JeHcTBHIO abnoTHuecKkux pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLUS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAINU3M, HEUTpaidu3M. 3HaueHHe OUOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTeau MOMYJSLUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauusd. JluHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.
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Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pPOCTAa YWCIEHHOCTH TOMYJISLIUN
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOCHHOCTH PACTCHHI U3 PA3HBIX MECT
OOUTaHUSD.

JIaGopatopHnast padota Ne 4. «BnusiHuEe CBeTa Ha POCT M Pa3BUTHE YSPEHKOB KOJIEYCay.

[TpakTaeckas padorta Ne 2. «[1oac4€T MIOTHOCTH MOMYJISIIAA PA3HBIX BUIOB PACTCHHI.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OuOLl€HO3a:  BHUOBAs,
MIPOCTPaHCTBEHHAs, Tpodudeckas (rnuuiesas). Bunpi-nomunanTsl. CBA31M B OMOLIEHO3E.

Okonorudeckue cucreMmbl (3kocuctemsl). Ilonstne 006 3kocucreMe UM OMOreOlEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBbie menu u cetu. OCHOBHBIE IOKa3aTelM 3KOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynsauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. OJKOCHCTEMBI 03€p M peK. OJKOCHUCTEMAa XBOWHOIO WIH
LIUPOKOJINCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buoiorudyeckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (akTop yCTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepuanackoro o 6mochepe. I'panuripl, coctaB U CTpykrypa Ouochepsr.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OHOc]epbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHOT€OXMMHUYECKUE IUKIIBI DJIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B buochepe 3eminn. AHTpONOTEHHbIE U3MEeHeHUs B Onocdepe. ['modanpHbIe
HKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaH#e IpUpoibl U YenoBedecTBa. CoxpaHeHne OHOpazHOOOpas3usi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMU PECypcamMH U UX
ucnoJib3oBanue. J{oCTikeHus OUOIOTHH U OXpaHa MPUPOIBI.

JdemMoHcTpanum:

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

Tabmuiet u cxemsl: «llumessie nenu», «brUoIeHO3: cocTaB U CTPyKTypay», «IIpupoaHbie
coobuiectBa», «llemn mnuTaHus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKocucTeMa XBOMHOro jeca», «buoueHos
BoJ0EMa», «ArporeHo3», «lIpuMepHble AaHTPONOreHHblE BO3ACHUCTBUS Ha MPUPOAYY,
«BaxkHeilne MCTOYHMKHM 3arps3HEHUs BO3/yXa M TIPYHTOBBIX Boa», «llouBa — BakHelIas
cocrasisronas ouocheps», «PakTopsl Aerpagannu no4sy, «I[lapHukoBsli a3pdex», «DakTopbl
PalmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepey, «O30HOBBINA 3KpaH Ouocheps», «Kpyrosopor yriepoga B Guocheper,
«KpyroBopoT a3orta B IpHPOJIE.
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ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuuneie OMOIICHO3BI», repbapuii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomenos3y», «Bpeaurenn — BaKHEHIIHMX
CEeNTbCKOXO3SUCTBEHHBIX ~ KYABTYp», TepOapuu ¥ KOJUIGKIMM pAcTeHUHl M  KUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM 3KOJIOTMYECKUM I'pyIIIaM 0JHOro Bujaa, KpacHas knura Poccuiickon
denepannu, U300paxeHUs] OXPaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT' A
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUS Ipeamera «bHOoJIOrus» BbIIEIEHBI
CIIEAYIONINE COCTABIIAIONINEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEICIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, LECJICHAIIPABJICHHOC Pa3sBUTUC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MNpuUCymuMu CHUCTEMC
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCTA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TpaJUIIWOHHBIMUA pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMIPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aHMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS yueOHOTo mpeamera «buonorus» M0JKHBI OTpaXkaThb
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEecTBa,
pacivpeHe >KU3HEHHOTO OIbITa U ONbITa JESTENbHOCTU B IPOILIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHnn y4eOHbBIX U MO03HABATENbHBIX 33124, BHITIOJHEHNH OMOJIOTHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU yOSXKIEHUSMHU, KyIbTYPHBIMH [IEHHOCTSIMU U COIIMATILHBIM
MOJIOKEHHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I0O3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TFOTOBHOCTb K T'YMAaHUTapPHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTpUOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM 53bIK U KyJIBTYpY, POLLJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HAclIeAUI0 U MaMATHUKAM IPUPOJIBL,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTAaHOBJIEHHWE U pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaI[MI0 U IMPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B MOCTPOCHNE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHHe TUTHEHHYECKUX MPAaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3J0POBbIO U )KU3HU JIOCH;

OCO3HAHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX NPHUBBIYEK (YNOTPEOICHHs aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Ir00ue;

TOTOBHOCTbH K aKTUBHOU JEATEIbHOCTH TEXHOJIOTHYECKON U COLIMAJIBHOM HANPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NESITEIBHOCTD;
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MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOpP Oymymiei mpodeccruu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KyJIbTYpbl: NPUOOPETEHHUE OIbITa IUIAHUPOBAHMUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIIOCOOHOCTh MCNOJIb30BaTh MPUOOpPETaeMble NMPU U3y4YEeHUU OMOJIOTHM 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUSITHE NEHCTBUM, NMPHUHOCSIIMX BpEa OKpYKalolled NPUpPOIHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HUMHU B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUsT HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAaHHOIO Ha JHalore KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHue crenuduku OUOJIOTHM KaK HayKd, OCO3HaHusl €€ poiiu B (HOpMHUPOBAHHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHruH IpobIeM COXpaHEHHs PUPOHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOW TpPAaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHOU
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJMy4aeMble 3HAHUS JUIs aHajiu3a WU OOBSICHEHHs SBJICHUN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;
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OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHMOJIOTMM B COOTBETCTBHH C >KU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MexTpeMeTHbIE) OOIIeHayYHbIE TTOHATHUS, OTPAXKAIOIUE 1[EJIOCTHOCTh HAyYHOW KapTUHBI MUpa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJIICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIOJEHNE, U3MEPEHUE, SKCIEPUMEHT M JIpYTHUX), YHUBEpCajIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIOCOOHOCTh oOyuarouxcs UCII0JIb30BAaTh OCBOEHHBIE MEXAUCLUUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH N03HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHMpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHHS, KiaccuduKanuu, OoOOOIIECHMS), PACKPBIBATh CMBICT OHOJOTHUYECKHX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHHOCTHU C MOCTABICHHBIMU 1IEJIIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTIOUYCHHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaTeIBaTh IUJIaH PEUISHUS MPOOIEeMbI ¢ YUETOM aHATU3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
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2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMHU Y4EOHO-HUCCIIECIOBATEIBCKON M MPOSKTHOUW JCSITENLHOCTH, HAaBBIKAMH
paspenieHus mpooseM, CnocoOHOCTRI0O U TOTOBHOCTHIO K CaMOCTOSITEIIBHOMY ITOMCKY METOJIOB
pEIICHHS MPAKTUICCKUX 3371249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITIO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHBIC BUABI JEATCILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJIE TPU
CO3JaHUH YIEOHBIX U COIMATLHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 33/Ja4ud B 00pa30BaTENbHOUN NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

aQHAJIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIN TMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANBHYIO CPEY;

yMETb TMEpPEHOCUTh 3HAaHUS B T[O3HABAaTEJbHYD U  MPAKTUYECKYI0  00JacTu
KHU3ZHEJESITENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PpELIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HHMOpManuu (TEKCTe y4yeOHOro mocoOus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIOBapsIX U CIPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHaNIM3UpoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBJICHUS], KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HETPOTUBOPEUNBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
Oouosnoruueckor nHGopMaIul, HeOOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMNBIT HCIOJIB30BaHUA WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHMAIbHYIO (QOpMYy MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadyeCTBE CpeACTBAa Mpu paboTe ¢ OUOJIOTHYECcKOi
uHpopMalven: NMPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTHYeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIETh HAaBBIKAMU DACIIO3HABAHMS U 3alUThl WHGpOpManuu, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€liCTBUSIMH:

1) o6menue:
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OCYIIECTBIISATh KOMMYHUKALIMU BO BceX c(epax >KU3HM, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIH JUCKYCCHU TI0 CYLIECTBY OOCYKJaeMOM TeMbl (YMEHHE 33JaBaTh BOIPOCHI, BBHICKA3bIBATH
CYXJEHHS OTHOCUTEJIbHO BBINOJHEHMSI NpeularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCUH);

pacrno3HaBaTb HEBepOaJbHbIE CpEACTBAa OOUICHMS, MOHMMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, MPEANOChUIOK BO3HUKHOBEHUSI KOH(DIUKTHBIX CUTYalUil, yMETh CMAr4aTh KOH(JIUKTHI U
BECTHU NIEPETOBOPHI;

BJIQJCTh PA3JIMYHBIMU CHIOcOOaMu OOIIEHMsSI M B3aMMOJCHCTBHUS, MOHUMATh HaMEpPEHUs
IPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYaIbHONW pabOThl Ipu
peleHny OMoJIoru4eckoi mpobieMbl, 000CHOBBIBATH HEOOXOIUMOCTh PUMEHEHHSI TPYIIIOBBIX
(dbopM B3aMMOJIEHCTBUS MPU pEeLUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OLIEHUBAaTh Ka4eCTBO CBOEr0 BKJIAJA U KaKJOr'0 y4aCTHHKA KOMaHJbl B OOLIUI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpearaTe HOBBIE INPOEKTHI, OLCHMBATh WACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHne YHHBEPCAJIbHBIMH PEryJIATUBHBIMH ACHCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIeM M HX pELICHHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIECHUIO K XMBOW NPHUPOAE, CBOEMY 3J10POBBI0 U 3J0POBBIO
OKPY>KAIOILUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIISATh IUIaH PEeLIeHHs MPOOIeMbl ¢ YUETOM MMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

paclupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TPOSIBIICHUIO IIUPOKOM 3pYUIIMK B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:
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JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHMBATH
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, CIOIB30BATh MPUEMBI pedIieKCuu
JUIS OLIEHKU CUTYalluH, BIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE Ceds1 U APYrUX:

MPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYrUX IIPY aHAIU3E PE3yJIbTaTOB ACSITEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uosoruu Ha 06a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEeMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH 10 TOJYyYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTYyallHsiX, a TaKKe B peaJbHBIX KWU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C Owojoruei. B
MporpaMMe MpeIMEeTHbIE Pe3yIbTaThl MPECTABICHBI 110 TOAaM 00ydeHusI.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 10 kKnacce
JOJIKHBI OTPaXkaTh:

cOpMUPOBAHHOCTh 3HAHHI O MeCT€ U POJM OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBeKa JIJIsl PellIeHus )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: KU3Hb, KIIETKA,
opraHusM, Meraboysmu3M (0OOMEH BEHIECTB H  IPEBpallleHHEe JSHEPTruH), TIOMEeoCTa3
(camoperynsinusi), ypOBHEBash  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BE/ICHUE
(perpotyK1us), HACJIeICTBEHHOCTh, I3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTHYecCKHe TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTAaI[MOHHAs,
LEHTpadbHas JOrMa MOJIEKYJsipHOW Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yueHus (0 EHTpax MHOTO0Opasusi U MPOUCXOXKACHUS KyIbTypHBIX pacTteHuii H. U.
BaBwuioBa), onpenenats rpaHullbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXK]Y HCCIEIyEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOIB30BAHHBIX HAyYHBIX MOHATHUH,
TEOpHUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYYE€HHBIX PE3YyIbTaTOB;

YMEHUE BBIIEATh CYIIECTBEHHBIE NMPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (OTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XeMOCHHTE3a, MHUT03a, ME03a, OIJIOJOTBOPEHUS, PaA3MHOKEHUS, UHIUBUIYaJTbHOTO Pa3BUTUS
OopraHu3Ma (OHTOI'€HE3);
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yMEHUE MPUMEHSATH MOJTy4YeHHbIC 3HAHUS ISl OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00ECTIeYeHNUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3I0POBbS OKPYKAIOUIMX JIIOJCH, COONIONCHUS HOPM
IrPaMOTHOTO IOBEJCHMSI B OKpPY)KAWOLIEH INPUPOAHON Cpele, NOHMMaHUE HeoOX0IUMOCTU
WCTIOJIb30BAHUS JOCTHKCHUI COBPEMEHHOW OHMOJOTMM M OMOTEXHOJIOTHH Ul parMOHAIBLHOTO
MIPUPO/IOII0JIL30BAHNUS;

YMEHHME peIllaTh JJIEMEHTAapHbIE TIE€HETHUYECKUE 3aJadyd Ha MOHO- U JUTHOpHIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJIEJI0BAaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKPELIMBaHUS
JUIS MIpE/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONMIOIATh MpaBHia IPU
paboTte ¢ yueOHBIM U J1a00PATOPHBIM 000PYIOBaHHUEM;

YMEHHE KpPUTHUYECKH OIICHMBAaThb W WHTEPHPETUPOBATH HH(OpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMS M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMAaIMK, HayYHO-TIOMYJSIPHbIE MaTEepHUalIbl), STUUECKHUE ACMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIE TIHCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHS ydeOHOro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUII O MeCTe M POJM OUOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIlIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUMN: BUJI, TIOMYJSIUS,
reHoOH, SBOJIONUMS, JABWKYIIHE CHIBl ((aKTOphl) HSBOJIONHMH, TPUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOJAYLIEHTHI,
KOHCYMEHTBI, pEAYIICHTHI, 1IeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, ouoreoreHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (BostounoHHass Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOPUs SBOJIIOINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BIa/IeTh METOJIAMU HAy4yHOTO IMO3HaHUS B OMOJIOTHU: HAOIIOACHHWE U OIHCAHHE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PEe3Yy/IbTaTOB, HMCIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSALUM, TNPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OIEHO30B M 3KOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpPraHM3MBl, [IEPEHOCA BEIIECTB M NIOTOKA YHEPTHH B DKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUIN
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OUOT€OXMMHUYECKHUX IUKIOB B
ouocdepe;

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00ecTIeYeHUs

22



0€30MaCHOCTH CBOETO 3JI0POBbSI M 3I0POBBS OKPYKAIOUIMX JIIOJCH, COONIONEHHS HOPM
IPaMOTHOIO IOBEJCHMUSI B OKpPY)KAIOWIEH INPUPOAHOM Cpele, NOHMMaHuE HeoOXO0IUMOCTU
WCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOrMYECKHE 3aJaud, COCTaBIATh CXEMBbI IepeHoca
BELIECTB U HEPIUU B IKOocHcTeMax (LENH MUTaHuUs);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

yYMEHUE KPUTHUYECKH OIICHMBATh M HWHTEPHPETHPOBaTh HMH(OpMALNIO OHOJOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpMalnMK, HAyYHO-TIONMYJISPHbIE MaTepuaibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH TIO0 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBbIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOJIOTHA faK Hayka 05 https://m.edso0.ru/7f41¢c292
2 JKuBBIE CHCTEMEBI M X OpraHU3aIs 1 bubmiorexa HOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X % 8 1 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HBHEACATEIBHOCTE IUICTKH https://m.edso00.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 1
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 3 4
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https://m.edsoo.ru/7f41c292

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 3 2.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE

undposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl
bubmmoreka [IOK

1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122

https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

9 [Tpaktuueckas padota Ne 1 «Mcnonb3oBanue 1 05 bubmuotexa [JOK
Pa3IMYHBIX METOJIOB MPU U3Y4CHUU ' https://m.eds00.ru/863e6122
OMOJOTHYECKUX O0BEKTOB

3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bubnuoreka [IOK
HU3y4YCHHE https://m.eds00.ru/863e6564

4 XuMu4ecKui cocTaB KieTku. Boja u 1 bubmuorexa [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e

bu6mmoreka [JOK

5 b .C 0 1

SIIKH. TOCTAB H CIPOCSHHE DETKOB https://m.edso0.ru/863e6b72
DepMeHThl — OHOJIOTHYECKHE KaTaTu3aTophbl.

5 JlaboparopHas padota Ne 1 «M3yueHue 1 05 bubnunoreka [JOK
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (Ha ' https://m.edso0.ru/863e6b72
MIpUMepe aMuUIa3bl WK KaTaaasbl)»

bu6mmoreka [JOK
7 v I 1
TICBOBL SHITIAb https://m.edso0.ru/863e6870
8 Hyxneunnossie kucnotsl. AT® 1 bubmorexa LIOK

https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

9
Kiterounas teopust https://m.edso0.ru/863e6e88
10 KreTka kak meiaocTHas )KUBasi CHCTEMa
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «M3yueHue bubnuorexa [JOK
11 CTPOCHHMS KJIETOK PaCTCHUM, ’KUBOTHBIX, TPUOOB 0.5 https://m.eds00.ru/863e6f0
1 OakTepuit 1Mo MUKPOCKOTIOM Ha TOTOBBIX https://m.edso0.ru/863e716¢
MUKpOTIpeiapaTax U ux OMUCaHUE)
bubmmoreka [IOK
12 06 0
MEH BEIECTE HITH METADOIEM https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 ) . X
OTOCHHTES. ACMOCHITES https://m.edso0.ru/863e7c98
. bubmuorexa [JOK
14 2 0
HEPETHHCOIIR 00MEH https://m.edsoo0.ru/863e7aae
JKu3HeHHbIN UK KICTKU. JleeHne KIeTKH.
15 Muros. JlabopaTopHas padora Ne 3 05 bubnuoreka [IOK
«HaOmronenrne MuTO3a B KJIETKaX KOHUYUKA ' https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTax»»
bu6mmoreka [JOK
16 buocunTes Oenka. Peakiius MaTpuyHOTO CHHTE3a https://m.edso0.ru/863¢796e
bu6mmoreka [JOK
17 Tpancriuua — uocuires benra https://m.edso0.ru/863e796e
bubnuoreka [JOK
18 H —
CKIICTOUHEIC (OPMBI KH3HH — BUPYChI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [JOK
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https://m.edsoo.ru/863e7f4a

OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnonotBopenue. JlabopaTopHast padora Ne 4

bubmmoreka [{OK

21 «M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha 05 https://m.edso0.ru/863e81b6
rOTOBBIX MUKpOIIpenapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB brbmmorexa [OK

https://m.edso0.ru/863e8436

23 I'enHeTnka — HayKka 0 HaCJIEeICTBEHHOCTH U bubnnorexa [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACTEAOBAHUS IPU3HAKOB. bubmuorexa [JOK
MoHoTHOPHIHOE CKPEITUBAHKE https://m.eds00.ru/863e8878

o5 JuruGpuHoe ckperuBaHyie. 3aKoH bubnuoreka [IOK
HE3aBHCHMOTI'O HACIEIOBaHU IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJOBaHUE MTPU3HAKOB.

JlaGopaTtopnast pabota Ne 5 «M3yuenue
26 pe3ynbTaTOB MOHOTHOPHUIHOTO U JUTHOPUIHOTO 0.5 bubmorexa TOK
https://m.edso0.ru/863e8c60
CKpEeILMBaHUS Y IPO30(UIIBI HA TOTOBBIX
MUKpOTpernapaTax»

97 I'eneruka nona. HacnenoBanue npu3HaKoB, bubnuoreka [JOK
CLEIUIEHHEIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencrsennas
n3MeH4uBOCTb. JlabopaTtopHas padota Ne 6.

28 N3ydenne MoaupuKamOHHON U3MEHUYUBOCTH, 0.5 bubmnorexa [IOK

https://m.edsoo.ru/863e8efe
MIOCTPOCHHUE BAPUAIIIOHHOTO psla U
BAPUALIMOHHON KPUBON»
HacnencrBennas namenunBocTb. JlaboparopHas
. bubnuoreka [IOK
29 pabota Ne 7. «AHanu3 MyTanuil y 1po3o¢puiisl Ha 0.5

TOTOBBIX MUKpOIIpCIIapaTax»

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

30 Fenteruia eronexa ! hitps://m. eds00.ru/363e8478
PesepBHeIit ypok. O000IICHHE IO TEME
31 «HacnencTBeHHOCTh B I3MEHUHUBOCTD 1
OpPTaHU3MOB»
bubmmoreka [{OK
32 Cenexiuis Kak Hayka i poLece 1 https://m.edso0.ru/863e9214
33 MeToibl ¥ JOCTUKEHHUS CENIEKIIMU PACTEHUN U 1 bubnuorexa [JOK
YKUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHonorus kak oTpacibs IPOU3BOACTBA 1 bubamorera LOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

29



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

11 KVIACC

KosmuecTBO Yacos DJIeKTPOHHBbIE
Ne m/m Tema ypoka Kontpoabubie | IlpakTuueckue wHppoBLIe
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubnmorexa LHOK
https://m.edso0.ru/863ea20e
) WcTopus pa3BuTus npeacTaBieHuil 00 1 bubnnorexa [JOK
SBOJIOITHHA https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Mitipoososmions L https://m.edso0.ru/863e9cle
[Tomymsiust Kak JIeMEHTapHAas eIUHUIA BUIA U
4 sBosonnn. Jlabopatopuas padora Ne 1 1 05 bubnuoreka [IOK
«CpaBHeHHE BUAOB 10 MOP(OIOTHIECKOMY https://m.eds00.ru/863e99c6
KPUTEPHUIO»
5 JIBKyImue cuitbl (3JeMeHTapHbIe (PaKTOPHI) 1 bubmuorexa [JOK
SBOJIIOLUA https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOJIFOIIUMHN: TPUCTIOCOOICHHOCTD
OpraHu3MOB M BH000pa3oBanue. JlaboparopHas bubnuoreka [JOK
7 1 0.5
pabota Ne 2 «Onucanue npucnocobIeHHOCTH https://m.edso0.ru/863e9fde
opraHu3Ma M €€ OTHOCUTEIIBHOTO XapaKTepay
8 HampaBnenus 1 myTH MaKpoOd3BOIIOIHUH 1 bbmmorexa [JOK
https://m.edsoo.ru/863e9cle
9 HeoOGpatumocTs 3BoIOLINN
10 Uctopus xu3Hu Ha 3emMiie U METOIbI e€ 1
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HU3yYCHUS

11 ['umnoTe3bl MPOUCXOXKACHUS KUZHHU HA 3eMIie bubmorexa LOK
https://m.edso0.ru/863ea5a6

12 Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U Neproam bubnuorexa LIOK
https://m.edsoo.ru/863eat6be

OCHOBHBIC ATAITBI BOJIIOIUN PACTUTESIILHOTO H

13 XKUBOTHOTO Mupa. [IpakTnueckas padora Ne 1 05 bubnnorexa [JOK
«M3yueHne UCKOMmaeMbIX OCTATKOB PAaCTECHUH U https://m.edso0.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHSIX)

14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa bubamorera LOK
https://m.edsoo.ru/863ea48e
bubmuorexa [JOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.e dsogru 1863eaC2C
bubnuoreka [IOK

16 JiBuxymue cuibl ((hakTopbl) aHTPOIIOTreHe3a httos://m.e dsogru 1863ead44

17 OCHOBHBIE CTaHUU DBOIIOLNA YEJIOBEKA

18 YenoBeueckue packl U IPUPOIHBIC aalITALIUN bubnuoreka [IOK

YeJloBeKa https://m.edsoo.ru/863eaea2
19 PeseprHbIit ypok. O6001IEHNE TIO TEME
«Bo3HUKHOBEHUE U pa3BUTHE )KU3HHU Ha 3eMIIe»

20 DKoJIorus Kak HayKa

21 Cpenbl oOuTaHus U SKOJIOTHYECKUE HaKTOPbI Et?i?;;?:;igr(ﬁ;%ea foc
Abuotnyeckue dakrtopsl. JJaboparopHas padota
Ne 3. «Mopdonoruueckrne 0coOOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT OOUTaAHUS. 0.5 bubmorexa LIOK

JlaboparopHas pabota Ne 4. «Bnusinue cBeTa Ha
POCT ¥ pa3BUTHE YEPEHKOB KOJIEyCa

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

bubmuoreka [JOK

23 broTieciie GaKTops ! https://m. eds00.ru/863eh348
DKOJIOTUYECKHE XapaKTEPUCTUKH IOIYIISIUH.
24 [Ipaktuyeckas padora Ne 2 «Iloacuér miaoTHOCTH 1 0.5
MOMYJISUUN Pa3HbIX BUIOB PACTCHUIN»
bubnuorexa [JOK
25 Coo01iecTBa OpraHu3MoB — OHOIIEHO3 1 https:// m.edsocl)_.[ ru/863eb46a
bubnnorexa [JOK
26 DKOJIOTUYECKHE CHCTEMBI (9KOCHUCTEMBI) 1 https:// m.edsocl)_.[ ru/863eb46a
OcHOBHBIE TIOKa3aTeNIN SKOCUCTEMEI.
27 Oxkostornueckue nupamuasl. CBoiicTBa 1 bubamorexa [JOK
skocrctem, CyKieccus https://m.edso0.ru/863eb5fa
28 [TpupoHBIE SKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
bubnuoreka [IOK
30 buocdepa — rimobdanpHas s3xkocucTema 3eMitu 1 httos://m.e dsogru 1863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1 Et?[?sH;I;T:cizgr?/I; 63ebd16
32 UYenoseuecTBo B Onocdepe 3emiu 1
33 CocytiecTBOBaHHE MTPUPOIBI U YETIOBEUECTBA 1 bubmorexa HOK
https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O60011IEHIE TEMBI 1
«Coo011ecTBa 1 3KOJIOTUYECKHE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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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
https://m.edsoo.ru/863eba1e

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

* buonorus, 10 kmace/ [Naceunuk B.B., Kamenckuit A.A., Py6oros A.M. u apyrue /Tlox pen.

[Taceunuka B.B., AkinonepHoe o0uiectBo «M3narensctBo «lIpocBenieHne»
* buosorus, 11 xnacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilon

pen. Ilaceunuka B.B., Akiinonepnoe obmiectBo «M3natenbctBo «IIpocBemnienuey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

VYueonuk: buonorus. O6mas 6uonorust. 10-11 xi1.: yueOHuK 1715
obmeoOpazoBaTenbHBIX yupexaenuit / A.A.Kamenckuii, B.B.[Taceunnk, A.M.Pybmos: - M.,
[Ipocsemenue. 2019 .

JUTSL YIUTEIIS

1. Amnacracosa JI.I1. O6mas 6uonorus. Junakruaeckue matepuanbl. — M.: Bentana-
I'pad, 1997.

2. bornanosa T.JI., Cononoa E.A. buonorusi. CipaBOYHUK AJIsI CTAPIICKIACCHUKOB U
nocrynaromux B By3sl. — M.: ACT-nipecc, 2006.

3. bonrosa 1.B. Coopuuk 3a1a4 1o oO1ieit ononoruu yist noctynaromux B BY3s1. — M.:
Omnwnkc 21 Bek, 2005.

4, 3axapoB B.b., MamonToB C.I"., Connn HU. O6mas 6uosorus: Yued. mis 10 — 11 k.
obmeoOpazoar. Yueb. 3aBeaenuii - M.: Ipoda, 2005.

5. Puc 3., Crepabepr M. Ot kitetok k atromam: MimmocTpupoBaHHOE BBEIACHUE B
MoJIeKyIsIpHyto 6uosioruto: [lep ¢ anrin. — M.: Mup, 1988.

6. Cyxosa T.C., Ko3znosa T.A., Connn H.U. O6mas 6uonorus. 10 — 11 ki.: PaGouas
TeTpaap K yueOHuky / mox pen. B.b. 3axaposa. — M.: JIpoda, 2003.

7. VYpoxu o6ureit ouonorun: I[Nocodue s yuntens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. Mokeesa, H.M. Bep3wmn. — M.: IIpoceemenune, 1986.

8. Kpukcynos E. A., [laceunuk B. B. Dxonorus. 10 (11) knacc: Yueb. mis
omeobpazoBat. yuel. 3aBefieHHil. 5-e usl., 1opad. M.: Ipoda, 2001. — 256 ¢

9. Peiimepc H. @. Kpatkuii cnoBaps Ouosiorndeckux TepMuHoB: KH. i yuutens. — 2-e
u3n. M.: [Ipocsemenue, 1995. — 368 c.

10. Peiimepc H. @. Havaina skosnornueckux 3Hanuii. M.: U3narenscteo MHOILY, 1993.
—261 c.

11. Ounuknonenus g nerei. I'nas. Pen. B. A. Bomogun.M.: Asanra+, 2001. — 448 c.
12. Bep3wiun H.M., Kopcynckas B.M. O6miast MeTo1uKka npenojaBanus OUOJIOTHH. —

M.: [Ipocsenienue, 1986.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETU
HUHTEPHET
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«Enunas xomnexius [{upposeix O0pazoBarensHbIx Pecypcoy» (HaOOp muPPOBBIX pecypcoB
K yueOHukam yiuauu [Tonomapesoit M.H.) (http://school-collection.edu.ru/).
www.bio.1september.ru— raszera «buosorus» -npuinoxkeHue K «1 CeHTIOps».
http://bio.1september.ru/urok/ -Matepuassl k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX
CO3JIaH CalT, OB OMyOIMKOBaHKI B Ta3ere "buonorus". ABTopamu caiita mpoenaHa
Oospas paboTa O CUCTEMATH3MPOBAHUIO Ta3€THBIX CTaTel C YUETOM MIKOJIBHON yueOHOM
nporpaMmsl o npeamerty "buonorus”.
WWW.bi0.nature.ru — Hay4HbIe HOBOCTH OMOJIOTHUN
http://ebio.ru/ - Dnexrpounslit yaeOHUK «bronorus». CoaepKUT Bce pas3ielibl OHOJIOTHH:
00TaHMKY, 300JIOTHIO, aHATOMUIO M (PU3HOJIOTHIO YeIOBEKa, OCHOBBI IMTOJIOTHU U T€HETUKH,
ABOJIIOIIMOHHYIO TEOPUIO U SKOJIOTHI0. MOKET ObITh PEKOMEHIOBAH YYaIIUMCS JUTst
CaMOCTOSITENIbHOM paOOTHI.
http://www.gbmt.ru/ - TocynapctBennsiit buonoruyeckuit myszeii um. K. A. Tumupsizea.
Buptyanshsie skckypenn: JKuBoTHble B Mu(ax u jgerenax, JKuBoTHble-cTpouTeny, 3aboTa o
noToMcTBe, OnacHble )kUBOTHBIE. L{ppoBbie Komuu GoHAa My3est MOTYT ObITh
HCI0JIb30BaHbI B KAUE€CTBE MILTIOCTPALUM
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https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://ebio.ru/&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://www.gbmt.ru/&sa=D&ust=1566810486919000

IMTPJIOXXEHUE

@opmbl yueTa padouyeii mporpaMMbl BOCIIUTAHUS B padoyeii mporpaMmme 1no 01oJI0ruu.

Pabouas mporpamma Bocmutanus MOV «Cpennss o0meoOpazoBaTenpHas IIKOJA

Ne3y peanmu3yercss B TOM YHCIE W 4Yepe3 HCHOJIH30BAHWE BOCIUTATEIHHOTO MOTEHIIHAAIA
YPOKOB OHOJIOTHH. DTa pabdoTa OCYIIECTBIISICTCS B CICIYIOMIHUX (OopMax:

e [loOyxaeHue oOydaronmxcs COONI0IaTh Ha YPOKE OOIIEPUHSATHIC HOPMBI TIOBECHNS,

mpaBwjia OOIIEHUS CO CTapmuMy (TIEIAroTMYeCKUMH pPAaOOTHUKAMH) W CBEPCTHUKAMH
(0OyJarOIIUMUCST ), PUHIIAITHI Y4COHOH TUCIIUIUTHHBI U CAMOOPTaHU3AIHH.

e JlpuBneueHne BHMMaHUS OOy4arOIIMXCSl K LIEHHOCTHOMY acCIEKTy M3Yy4aeMbIX Ha
ypOKax IMpeIMETOB, sIBIICHU, COOBITHI depes:
— oOpaiieHue BHUMaHUSI Ha Ouorpauu y4yeHbIX, CBA3aHHBIX C H3y4aeMbIMH B JAaHHBIM
MOMEHT TeEMaMHU, Ha TOT BKJIaJ, KOTOPbI OHU BHECIIM B pa3BUTHE Halllel CTpaHbl U MHUpa, Ha
JOCTOWHBIE TIOIpaKaHUs IPUMEPBI UX KU3HU, HA MOTHBBI UX TIOCTYIIKOB.

® llcrosb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH COJEp)KaHUs Y4eOHOTO IpeaMera
utst )OPMUPOBAHUS Y OOYUAIOIIUXCS POCCUHUCKUX TPATUITMOHHBIX JTyXOBHO-HPABCTBEHHBIX U
COIMOKYJIbTYPHBIX IIEHHOCTEH dYepe3 TMOoa00p COOTBETCTBYIOIIMX 3aJad ISl peIIieHus,
MPOOIEMHBIX CUTYAIMA JUIT 00CYKICHHUS B KJIacce

® lnunuupoBaHue OOCYKJE€HH, BBICKa3bIBAHUN CBOETO MHEHUs, BBIPAOOTKH CBOETO
JIMYHOCTHOTO OTHOIIEHUS K U3y4a€MbIM TEMAM.

e JlpuMeHeHMEe Ha ypPOKE MHTEPAKTUBHBIX (opM  pabOThI, CTUMYIHPYIOIIHAX
MTO3HABATEIIBHYIO MOTHBAIIMIO O0YUJaAIOIITHXCS.

e [IpumeHeHHe TpYNIOBOM pabOThl WM pabOTBl B TMapax, KOTOPHIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOW PabOThI M B3aUMOJICHCTBHIO C APYTHMH OOYUAIOITIMHUCS.

e Bribop W UCMONB30BaHWE HAa YypOKaxX METOJOB, METOJUK, TEXHOJIOTHH (METOJIbI
(hopMUpOBaHHS CO3HAHUSA JIMYHOCTH: YOCKJICHHE, pPa3bsICHCHHE, BHYIICHHE, STHYCCKUC
Oecelbl; METOJbI OpraHW3alMH JICATCIIbHOCTH: IPHYYECHHUE K BBIMOJHEHHIO TPeOOBaHUIA;
METO/Ibl KOHTPOJISI, CTUMYJIMPOBAHUS M MOTHBAIMH: MOOIIPCHHUE 33 YYaCTHUE B OJIMMIIMANAX U
KOHKYypCax; METOJIbI KOHTPOJIS, CAMOKOHTPOJIS, CAMOOLICHKHA B BOCIIMTAHHH) OKAa3bIBAIOIIMX
BOCIIMTATEIBLHOE BO3ICHCTBHE HA JUYHOCTH B COOTBETCTBHH C LIEIBIO U 3a7a9aMH BOCITUTAHMSL.

L4 I/IHI/IHI/II/IpOBaHI/Ie U IIOJOCPIKKaA HCCHCHOB&T@HBCKOﬁ JCATCIIBHOCTH IIKOJIBHUKOB B
(1)opMe OpraHuvsalyu rpyurnoBbiX U HHANBUAYAJIbHBIX MHHH'HCCHGHOB&HHﬁ.
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