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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTKe MpOrpaMMbl MO OHOJOTHUU TEOPETUYECKYIO OCHOBY JUISl OTpEACIICHUS
NoIX0J0B K (opmupoBaHuio coiepxaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKAHUA,
pe3ynbTaToB 00ydeHUss U TPeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOXKCHHS 00
O0IIMX WENSIX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CPEIHEro
obuiero odbpaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OUoIorumy,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
10 OMOJIOTHH U €€ CTPYKTYpa.

Jannas mporpamma paspaboTaHa C Y4YeTOM HCIIOJIb30BaHHEM OOOPYIOBaHUS LIEHTPA
«Touka poctay.

[Iporpamma no Guosioruu 1aéT MpeCcTaBiIeHUEe O LEsX, 00 00Iel cTpaTeruu 00y4deHus,
BOCIIUTAHHUS ¥ PAa3BUTUS OOYYarOIIMXCS CpeAcTBaMH Yy4deOHOro mnpeamera «buomorus,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHe 0
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCJIeIOBATebHOCTh M3yUeHUsl yueOHOro marepuaina C
Y4IETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKH 00pPa30BaTEIBbHOIO MPOIIecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUJarONIIXCS.

B mnporpamme mo OHOJOTMM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METalpEeIMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM oO0y4YeHHs B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHOMN JEATEeIbHOCTH/yUeOHBIX NEUCTBUI 00yUYaIOIUXCS 110
OCBOCHHIO COJICpKAHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIi YpOBEHb) peann30BaH MPUHIIUII
MPEeMCTBEHHOCTH B UW3y4YeHMHM Ouoyioruu, Omarojgapss 4eMy B HEW MpocMaTpuUBaeTCs
HAIPABIICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3aHHBIX ¢ (POPMHPOBAHHWEM E€CTECTBEHHO-HAYIHOTO
MHPOBO33PEHHUS, IICHHOCTHBIX OpPHUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKaroen
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEeM OOIIEOMONOTHYECKUX TEOpUM, a TaKKe
3HAHWIA O CTPOSHUH )KHUBBIX CHCTEM PA3HOTO PAHTa U CYINIHOCTH OCHOBHBIX MPOTECKAIONINX B HUX
MPOIIECCOB B TMpoTrpaMMe IO OWOJOTHH YACJICHO BHHMAaHUE WCIIOIB30BAHUIO TOJYYSCHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU JJIs1 PEIICHUS MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPODUIaAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YelOBEKa, MEIUKO-TEHETHYEeCKOrO  KOHCYJIbTHPOBAHUSA,
000CHOBaHUS YKOJOTUYECKH IEJIECO00PA3HOTO TMOBEICHHS B OKPYKAIOIICH MPUPOTHON Cpere,
aHaJIM3a BIMSIHUST XO3SHMCTBEHHOW JEATEIHPHOCTH YEJIOBEKAa HA COCTOSHHUE TPUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIATHOW HAMPABICHHOCTH Y4eOHOTO
npeaMeTra «bHONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTIEUeHUs YCIOBHM IS PEIIeHUS
OJTHOW M3 aKTyaJbHBIX 33/a4 MKOJFHOTO OMOJIOTHYECKOT0 00pa30BaHMs, KOTOpas Mpe/Inoaaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aTanTHPOBATHCA K W3MEHEHUSAM JHHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe Mecto. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUN O HAyYHOM KapTHHE MHpA,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOU MPHUPOJE, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMil M OHBOJIOLHU, CO3MaET YCIOBHUS JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIHI,
dbopmupoBaHus (yHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 37J0POBOTO M 0O€30macHOro obpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIJICHHUS, IEHHOCTHOTO OTHOILIEHUS K )KUBOU MPUPOJIE U YETIOBEKY.



bonbmioe 3HadeHwe OWONOTHS HMMEET TakkKe JUIsl PELIEHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouiero oopa3oBaHus, cConuann3anuy odyyaromuxcs. M3yyenue
Ounonoruun obecrieynBaet YCIIOBUS JUISL (dhopMupoBaHHUsI VMHTEJJIEKTYJIbHBIX,
KOMMYHHMKAIIMOHHBIX U HMH(GOPMAIMOHHBIX HABBIKOB, 3CTETHUECKON KYJIbTYpPbl, CIOCOOCTBYET
MHTETpaly OUOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU U3 JIPYTHUX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, Xumun u reorpadun. Ha3BaHHBIC TONOKEHUS O PETHA3HAYCHUH YI€OHOTO
npeamera «buosorus» cocTaBUIM OCHOBY [UISi ONpENEICHUS MOAXOJO0B K OTOOpY U
CTPYKTYPUPOBAHHIO €TO COAEPIKAHUS, TPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt60p conepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO IMOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYArOIINECs JOJKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC JUTsI (POPMUPOBAHHS OOIICH KYJIBTYpHI, ONPEACIISIONIIe
aJIeKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPY’KaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KH3HU U MpPaKTHUecKor nesTenbHOocTH. Ocoboe MECTO B 3TOM CHUCTeMe 3HAHUU
3aHUMAIOT JJIEMEHTBl COJIEp’KaHUs, KOTOpPbIE CIYyXaT OCHOBOM JJsi  (pOPMUPOBAHUSA
MPEJACTABICHUA O COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTUHE MHpPAa M ILEHHOCTHBIX
OpHUEHTAIUIX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3AlUNA OHOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuaia B MporpaMme Mo Ouoyoruu
OCYIIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX OCOOCHHOCTAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alUM W 3BOJIOLMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIIENEHBI CIEAYIOUINE COAepKaTeIbHbIe JTUHUU:
«buonorus kak Hayka. MeToabl Hay4yHOTro Mo3HaHUsY, «KieTka kak OHonornyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cuctema U MHOroo0pa3ue OopraHMuecKkoro Mupay,
«IBOJIOLNSI )KUBOU MPUPOJIBI, « IKOCUCTEMBI U TIPUCYIIME UM 3aKOHOMEPHOCTHY .

[lenp usydyenust ydyeOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBIaJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JIJI TPAMOTHBIX JICWCTBHI B
OTHOIIIEHUU 0OBEKTOB KMBOUM MPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUMW O OWOJOTHYECKUX TEOPHSIX, YUYEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBWiaX, CIYyXaIlluX OCHOBOHW s (popMupoBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O METOAAaX HAy4yHOro II03HAHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alluHy,
BBIJIAIONITUXCS] OTKPBITUSX U COBPEMEHHBIX MUCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHKe y OOYYalONMMXCSl MO3HABATEIbHBIX, MHTEIIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpollecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAyYHBIX B3TJISIOB,
UJIEH U MOJIXOJ0B K U3YUYECHHIO JKUBBIX CUCTEM PA3HOIO YPOBHS OPraHU3ALNY;

CTAaHOBJICHHE Yy oOydJarommxcsi oOmeld KyJabTypbl, (QYHKIIMOHAIBHOW T'PaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATHh M OIEHWBATH SBIICHUS OKPYIKAIOIIETO MHUpa KUBOW MPUPOIBI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYAIOIIMXCS YMEHHH WILIIOCTPUPOBATh 3HAYEHUE OMOJIOTHYECKHX
3HAHUM B MPAKTHYECKOW JEATEIBbHOCTH 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI ¥ arpoONOTEXHOJIOTHIA;

BOCTIIUTaHHE YOEXKIAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOCHNS ATHYECKIX HOPM TPU MPOBEICHUN
OMOJOTUYECKHUX UCCIIEJOBAHMUI;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJIsl TIOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KyJbTYPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN M YMEHUI B IOBCEIHEBHOM »XU3HU JUIS OLEHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpY’XKarouieil cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00JIeBaHU.

B cucreme cpennero obmiero odpasoBanusi «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SBIISICTCA O0SI3aTENbHBIM yUEOHBIM NPEAMETOM, BXOISIIMM B COCTaB IMPEIMETHOH 0oO0MacTH
«EcrecTBeHHO-HAYUHBIE TPEAMETHIY.

s n3yyenusi Ouosorun Ha 6a30BOM YPOBHE CpeJHEro o0Iiero oopa3oBaHUsl OTBOAUTCS
68 gacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 ygaca (1 gac B Henenro).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak HayKa.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMH
€CTECTBCHHBIMU HayKaMmHu, (uiocodueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CucTemMa OMOJOTHYECKUX HaYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toprpetsr: Y. lapeun, I'. Mennens, H. K. Konbuos, J[x. Yorcon u @. Kpuk.

Tabmu1e! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBD.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owmonornu. OTiauuue >KHUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJISLHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTreo1IeHOTHUECKUI ), ONOCEPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HW», «YPOBHU OpPraHU3aIUU >KUBOU
MPUPOIBD».

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJla 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJIBI M MHUHEPAIbHBIX BelIeCTB B KieTke. [loanep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBOM
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epMeHTHl — Ouonornueckue KaranmmsaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Buramuubl.  OTiauuuss  (QEepMEHTOB  OT
HEOPTraHWYECKUX KaTalln3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpH003a), Arcaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCaxapuibl (Kpaxmal, TJIHKOTeH, IeJUIoNo3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkumu aununoB. CpaBHEHUE YTIeBOJOB, OEIKOB U JUMUAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[Mutonoruss — Hayka o kierke. KiierouHnas Tteopusi — mpuMmep B3auMOICHCTBUS HAEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIIETOYHAs CTEHKA, TIMKOKAIMKC, MX (DYyHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanHble opranonsl kietku: IIIC, anmapar 'onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHoujbl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpoucxoxneHne MHUTOXOHIAPUHA W IUIACTHUA.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUUKH, KTyTUKU. DyHKIINN OPraHONI0B KIETKU. BKitoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupel u cxemsl: «Ilepuoanyeckas TabiuIa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekyinsl AT®Dy», «CtpoeHre 3yKapruoTUUECKOn
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHUE AApa KIETKN», «YTIEBOABDY, «JIMmuabm.

OOGopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyIOBaHWE /Jisi TPOBEICHUS HAOIIOJEHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe padoThl:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «V3yuyeHHe CTpOEHHS KIETOK pPACTEHHH, >XMBOTHBIX WU
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHenesATeJIbHOCTD KJIECTKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYeCcKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponpb
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tumnber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass ¢a3bl (orocuHTe3a. Peakuuu (doTocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYeHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtanbl TpaHcusnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeitus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoneduimuTa yenoBeka

(BY) - Bo30oymurens CIIMJla. OOpaTHas TpaHCKpHIIHS, peBEpTaza W HUHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  mutaHus», «Mertabomu3am»,  «MHUTOXOHAPHUS,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«baktepnodarn», «Ctpoenune u xku3HeHHbId 1uka Bupyca CIIWMJla, Oakrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KJIeTKu», MoJens cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WiaM KU3HEHHBIM Uk kieTku. Wutepdaza m muto3. Ilpoueccel,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuabl. LluTonorunyeckue OCHOBBI Pa3MHOKEHHSI M MHAWBUIYAIBbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxonsdmiye Ha pasHbIX
CTaauAX MUTO3a. buonornuecknii CMbICI MUTO3A.

[Tporpammupyemasi ruOesb KJIETKH — aronTo3.

@opMBl  pa3MHOXKEHMSI OpPraHW3MoB: Oecroysioe U mosioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx Mmenosa. [loBenenue
XpoMmocoM B Meio3e. KpoccuHrosep. buonornyeckuii cCMbIC U 3HaUEHUE MEH03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y KHBOTHBIX. [10JI0BBIE XKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaro3oup,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BrusHMe cpensl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJCTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Permukanus ITHK», «Mwutosy», «Menosy», «lIpsamoe u Henpsamoe pasButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeNI0BEKay, «OCHOBHBIE CTaJJUM OHTOTEHE3a.

OO6opynoBaHMe: MUKPOCKON, MHKporpenaparbl «CrepMaro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Muekonurawoomero», «KapuokuHe3 B KiIeTKax Kopellka JyKa», MarHuTHas
Mojienb-anmaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnast pabota Ne 4. «/3ydyeHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHiiCKuX U 3apyOeKHbBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUII0IOTUYECKUI, LUTOT€HETHUYECKUH, MOJEKYJIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHOe CKpelrBaHue. 3aKOH eIMHO-00pa3us THOPUIOB MTEPBOTO MOKoIeHHs. [IpaBuino
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEe CKpeIlMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTPE/IeTIeHNs] TeHOTUIIA OCOOH.

CuerulenHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLemIeHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue clerienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbI ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcJeACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niau reHOTUIMYECKas, U3MEHUMBOCTb. KOMOMHATHBHAs N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalliOHHAs
u3MeH4nBOCTh. Krnaccu¢ukanuss MyTaluii: TeHHble, XpOMOCOMHBIE, I'¢HOMHBIE. Yacrora u



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IUTOr€HETUYECKUN, OHMOXUMHUYECKHM, MOJEKYJISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HHM C  HACJIEACTBEHHOM  IMpPeIpacloiokeHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEIUIIMHCKOW T'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE M €r0 HUTOTEHETHYeCKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«Jlurubpunnoe ckpenmBanue», «lL{uToMOTMYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIUIEHHOIO C IOJOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bunmbl wu3MenunBoctn», «MonudukanmonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalioHHas
M3MEHYUBOCTDY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
MuKpornpenapar «Jlpo3oduna» (Hopma, mytauuu GopMbl KPbUILEB U OKpPacKu Telna), repdbapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopnast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYUBOCTH, TTOCTPOEHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOI».

Jlaboparopnas pabota Ne 7. «AnHamu3 wmyranuid y JApo3oduIbI Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa M Ipolecc. 3apoKIEHUE CeleKIuu U aoMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS M MHOrooOpaszusi KyJbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, IOPO/Ia, IIITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIii U WHIANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacteHuid u XuBOTHBIX. OIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanuss U e€ yCHexu.
HcKyCCTBEHHBI MYyTareHe3 M MOJYy4YEHUE MOJUIUIONIOB. J[OCTHIKEHUS CEJNEKUHMH PACTECHHM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsle
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEeHHE pacTeHuil. KiloHupoBaHue BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxembl: Kapta «L[eHTpbI NPOMCXOXKIEHUS M MHOTOOOpa3usl KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Knetounele KyJabTypbl U KJIOHMpOBaHUE», «KOHCTpyHpoBaHWE M TIEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIKEHUS CENEKLUWU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosroIMOHHASA OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHUSI DBOJIIOIMOHHOW TEOPUHU. DBOJIOIMOHHAS TEOpUS U €€
MecTO B OMOJI0rHH. BiMsiHue 3BOMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HAyK.

CBuzerenbcrBa dBomonuu. [laneoHTosOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JieTonucH, nepexoausle popmbl. buoreorpaduueckue: cxoacTso
U paznnume GayH U Giiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIuyus 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIKymime CHibl SBOJIOUMH BUAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Bosonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxkposBomtonus. [lomynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBuxyue cunbl (akTopbl) 3BOJIOLMU BHIOB B Mpupoje. MyTalMOHHBINA TMpolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauus u
MUTpaLus.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonnud. PopMbel eCcTECTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bojtonun. [IpumMepsl mpucnocoOneHui
y opraau3mMoB. ApoMop(}03bl U UIN0-aTATI TAIHH.

Bun u BupmooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMocTh 3BONIOMH.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

IToprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuiplr u  cxembl: «Pa3BuTue oOpraHuueckoro Mupa Ha 3emiey, «3apoJbliin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppObBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHYUBOCTDY, «ApomMopd 036Dy,
«Mnnoananramuny, «OO0mas aereHepauus», «JBrkymme cuibl 3Bomrorun», «Kapra-cxema
mapuipyrta nytemectBus Y. lapeuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKU, HAOOP IJI0/I0B U
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HAIPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJUIEKIUs «QDOpPMBI COXPAaHHOCTH HCKOTAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkm», Mukpornpenapat «Jlpozoduna» (HOpMa,
MyTanuu GOPMBI KPBUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTEPa.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4uHbIe TPEJCTaBICHUS O 3apOXKACHUM >KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKON 3BoJtonnK. HavanbHble Tansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTku U ux
sBoMIOMA. DOPMHUPOBAHNE OCHOBHBIX I'PYIII dKUBBIX OPTraHU3MOB.

Pazgutue xu3Hum Ha 3emie mno spaM U nepuoaaMm. Karapxeill. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa u €€ TEepHOIbl: KEMOPHHCKHMA, OpPIOBUKCKUM,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M Te0JIOTMYeCKUX MpoieccoB. OCHOBHbBIE 3Talbl 3BOJIIOIMH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBEeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST  4YEJIOBEKAa. AHTpPOIOJOTUSl Kak Hayka. Pa3BuThe mpencTaBieHUd O
IIPOUCXOXKACHNUN YesloBeKa. MeTo1bl M3ydeHus: aHTpornorese3a. CXoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cuiabl  (akTopel) aHTpomoreHe3a. HacmencTBeHHass HW3MEHUHMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UYenoek npsmoxonamuii, YenoBek HeanaepTaibckui, YemoBek pasyMmubiid. Haxonku
MCKOTMIAeMbBIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIeOoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3nukHOBeHNEe COTHEYHON CUCTEMBD», «Pa3BUTHE OpraHUYEeCKOTro
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOIOTUYECKUX HAXOJIO0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIH W300paKEeHHUs] KaMEHHBIX OpyAUil
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousia, ckpebiia), reoXpoHOJIOTHYecKass TabuIia,
KOJUTEKIHs «POPMBI COXPAaHHOCTH MUCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

[TpakTiueckast padota Ne 1. «M3ydyeHne HCKOMAaeMbIX OCTATKOB PACTEHUI M KUBOTHBIX B
KOJUIEKLIHASX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHSI KakK Hayka. 3aJadyd W pa3/elibl dKOJOTHH. METoAbl 3KOJIOTHYECKUX
HCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonoruueckue (akropsl. Kimaccudukamus skogorudecknx (GakToOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTCHHBIE. J[efCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTAHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMBbl.

buotnueckue  Qaktopel. Buabpl OHMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCAITH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTHKK mnonmyssiiuud. OCHOBHBIE IOKa3aTeau IMOMYJIALHU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJICHHOCTHU MOMYJIALNU U €€ PEeTyIIsIusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.



Tabmumpl u cxembl: kapta «I[Ipupognbie 308 3eMuny, «Cpeapl 0OMTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUN
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonoruueckre 0cOOEHHOCTH PACTCHUI U3 pa3HBIX MECT
oOUTaHUN.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrH4YeCKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBasd,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [lonsTne 00 sKocucTeMe UM OHOreoleHO3e.
@OyHKUMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckume (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKLUS. OKOJOTMYEeCKHE NHpaMHJIbl: HPOJYKIHUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYHUBOCTb, CAMOPEryJsilus, pazButue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buosoruueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycToH4uBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHOcdepbl Kak I100aTbHOW IKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emian. AHTpPONOreHHbIe H3MeHEeHHs B Ouocgepe. I'mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA PAllMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU pECypcaMH U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M 0XpaHa IPUPOIbI.

JleMOHCTpaLUK:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupl u cxemsl: «[lumesbie nenu», «bHoEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuTaHus», «OKoNOrMYecKas mnupamuaa», «buochepa u yenoBex»,
«JKocuctemMa IMMUPOKOJMCTBEHHOTO Jeca», «IJKOCHUCTEMAa XBOWHOro Jeca», «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxHeimme MCTOYHHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmmias
cocrasisronas ouocheps», «PakTopsl Aerpaganuu mouBy, «IlapHukoBblii d3hherT, «DakTophl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «Oomas cTpykTypa ouochepsn», «PacnpocTpanenue
Xu3HH B Omnochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBopoT a3ora B mpupoie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynsie OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBa»y, Koulekiuu — «buonenosy, «BpeauTtenn — BakHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYyJbTYyp», TepOapu M KOJUJIEKIMHM pacTeHU U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
Deneparun, N300pakeHs] OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4JaroIUMHUCS IPOrpaMM CpeHero o0IIero 00pa3oBaHus: JUUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUSI mpeamera «buosiorus» BblieIeHbI
CICNYIOIIUE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCUMCKOM  TpaKIaHCKOH
UJEHTUYHOCTU — TOTOBHOCTM K CAMOpPa3BUTHUIO, CAMOCTOSITEIIbBHOCTH WU CaMOONPEEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXKJIEHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIIUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTHh OOYYaroIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, HPUCYLIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH 1LI€TI U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTa «buonorus» MOCTHUTAaOTCS B €IUHCTBE
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH UM HOPMaMHu IMOBEAECHHUS M CIIOCOOCTBYIOT IpoOlieccaM CaMOIIO3HAHUA,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJEHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLEn cpee.

JlugHOCTHBIE PE3yNIbTaThl OCBOCHUS YueOHOTo mnpeameTra «bruosiorusy TOJKHBI OTpaXaTh
TOTOBHOCTh M CIOCOOHOCTH O0YYaroIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON II€HHOCTHBIX OpUEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacIIMpeHe >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE Peain3allid OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH!

1) rpaIaHCKOTr0 BOCIHTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMH  OOyYarOmIeToCss KaK aKTHUBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JCATEIHHOCTH MPHU CO3AAHUH YUCOHBIX MPOEKTOB,
pElIeHNH YUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHUH OMOJIOTHIECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEHCTBHAX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HbIMU yOEKIECHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W HCCIIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMSITHUKAM IIPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIIGHHE U Pa3BUTHE
OHMOJ0TUH, TOHUMAaHH 3HAYE€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1EHHOCTh, TOTOBHOCTH K CITY>KCHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHUBATh CUTYaIlMI0 U NMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBON MPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPbI 30POBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peajn3als 3J0pOBOro U 0e30MmacHOro o0pasa KU3HH (3I0pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHass ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00uE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHOMN HAPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBHITIONHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3inuyHbIM cepam mpodeccrnoHalIbHON AesITeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHEII BBIOOp OyayIIei nmpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCEU
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa YKOJOTHISCKUX MPOOJIeM U yTeH UX PEIICHUS;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMS U YMEHHS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJICHUSI B MPHUPOJE, HANpPaBICHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATUE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPY>KAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MpPEeIIPUHUMAEMBbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBIILIICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATHUBHOW M COIMAIBHON MpPakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW TMPAKTUKHW, OCHOBAHHOTO Ha JAHaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPIIICEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBHS
MEXIy JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH LEIOCTHOTO MPEICTaBICHUsI 00 OKPYKAroIIeM
MHpE Kak O €JUHCTBE TMPUPOJABI, UEJIOBEKa U OOIIeCTBa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrun MpoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAYUMOCTH OUMOJIOTHH AJIi COBPEMEHHOW IMBHIIM3AINU: OOECTICUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAHHE MEPCIEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, IMOMCKA MMyTEH BBIXOJIA U3 TII00aTbHBIX
AKOJIOTHYECKUX MPOoOIIeM B obecrieueHus nepexoaa K YCTOWIMBOMY Pa3BUTHIO, PAIlHOHAITBHOMY
MCIIOJIE30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS OO0IIeH
KYJbTYpPbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KAaK COCTaBHOM dYacTh (DYHKIIMOHAIBHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IMO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydYaeMble 3HAHUS IS aHajdn3a W OOBSCHEHHS SBIICHUUN
OKPYXAaIOIIeT0 MHUpPa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JAellaThb 00OCHOBAaHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAyuyHbIX ()AKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHMs yuyeOHOro mpeamera «buosorus» BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYalOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenr(uKy METOZ0B MO3HAHMS, HCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEpCAIbHbIC
yueOHble JeiCcTBUS (1I03HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYJATUBHBIE), 00ecCHeUnBaIOIINE
¢dopmupoBaHre (YHKIIMOHAIBFHONW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaroImuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUSIMHU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENIbHO (POpPMYIMpOBaTh U aKTyalM3UpoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KiIacCU(PHUKAIMM, OOOOIIEHMs), pPacCKpbIBaThb CMBICHT OHOJIOIMYECKHX
HNOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKK, YCTAHABINBATh CBSA3H C APYTUMHU MOHATHSIMH);

ONpeAeNsaTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIeHUS (MHIYyKTUBHbIE, JENyKTUBHbBIE, [0 AaHAJOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaxX, a TakKe MPOTUBOPEUYHI pa3HOTrO poja,
BBISIBJICHHBIX B PA3JIUYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBAaTb COOTBETCTBHE PE3YJIbTATOB LEJSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPabdOTy B YCIOBUSX pEAIbHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIET0BATENbCKHE IEHCTBHS:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BHUJbI JESITEIBHOCTH M0 IMOJIYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
TUNoTe3y €€ pelleHus,, HaXOAWUTh AapryMEHThl Ul JOKa3aTelbCTBa CBOUX YTBEP)KACHUH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTeil;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOChl M TMPUMEHATh pa3IMYHble METOABI NpPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TNpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLreil: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTH4YeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/ICHUS OTHOCHUTEJBHO BBIIIOJHEHUS TMpeUlaraéMoi 3aJayd, YYHUTHIBATH HMHTEPECHl W
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
pemeHnn OMoI0rndecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHUS TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JNEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHUH yYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOH paboThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 71 BBIABIECHUS NpoOJieM M HX pelIeHHs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEOUYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IMIMPOKOH APYIUIIMH B PA3HBIX 00JaCTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJTIOYAIOT CrieluuecKue st yaeOHoro npeamera «buonorusy HaydyHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 1O IMOJyYSCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe B PpEAlbHbIX >KU3HEHHBIX CUTyalUsX, CBs3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM 00yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHUHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKius), HacJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJIOTMUYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
[EHTpaJibHasl JIoTMa MOJEKyJsipHOW Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapuinoBa) u ydeHus (0 LeHTpax MHOT0OOpa3usi U MPOUCXOXKACHUSI KYJIbTYpHBIX pacTenuilt H. U.
BasuioBa), onpeaensTh rpaHULBl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIECHUH, OpraHu3alus M MPOBEJCHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKJy HCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH,
TEOPUM U 3aKOHOB, YMEHHE JI€]1aTh BEIBOJBI HA OCHOBAHUU IOJyYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIC IPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U JYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
IPEBpALLCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUEeCKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YE€HHBIE 3HAHUA U1 OOBSCHEHUs OMOJOTMUYECKHX IPOLECCOB U
SIBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM )KU3HHU C LIE€IbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



IPaMOTHOTO IMOBEJEHHUS B OKpYXarollell NpUpOAHOM cpele, MOHMMaHUE HEOOXOAMMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelliaTh 3JIE€MEHTapHbleé TIEHETHYEeCKHE 3aJayd Ha MOHO- M JAUTMOpHIHOE
CKpeLIMBaHKE, CLEIUICHHOE HAClIeZJI0OBAaHUE, COCTABIIATh CXEMbl MOHOIMOPHUHOIO CKPELIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKU OLIEHWBAaTh W MHTEPIPETUPOBATh MHYOPMALMIO OHOJIOIMYECKOIO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
UCCIICIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaThb COOCTBEHHbIE NHMCbMEHHBIE U YCTHBIE COOOlIeHUs, 00o00Imas
Ouonornyeckyro HHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHHsA ydeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOI'O MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOekKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [l pelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh CO/Iep)KaHNe OMOJIOTHUECKUX TEPMUHOB U TIOHATHI: BHI, TIOMYJISIIHS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKkTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUJ000pa30BaHME, JSKOJIOTMYECKHE (AKTOPHI, HKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, PeIyLIeHTbI, LIeNN MUTaHUs, SKOJIoruyeckas nupaMua, buoreoueHos, ouocgepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiieBoro cxonacraa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTWU: HAOIIOJCHUE W OIMCAHHE
KMBBIX CHCTEM, TIIPOLIECCOB W SIBIICHWH, OpraHMW3alus W TMPOBEACHHUE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBHIBOJIBI HA OCHOBAHHUH MOJTYYSHHBIX Pe3yJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SYHEPTHH B IKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHCTEMax CBOEH MECTHOCTH, KPYIOBOPOTa BEIIECTB M OHMOr€OXMMHYECKHX ILIHKIOB B
ouocdepe;

YMEHHE NPUMEHATh MOJTy4YE€HHBIE 3HAHUA U1 OOBSCHEHUs OMOJOTMUYECKHX IPOLECCOB U
SIBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM )KU3HHU C LIE€IbI0 00eCTIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBBS OKPYXAIOIIMUX JIOAEH, COOJMIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXaIoIell NPUPONHON cpeae, MOHMMaHUE HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

YMEHHE pelIaTh dJIeMEHTapHbIe OMOJOTMYECKHE 3aJadM, COCTABIATH CXEMBI IIEpeHOCca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIOUIYIO0 ICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBIE M YCTHBIC COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6nuoreka [IOK
L broorit kak Hayxa 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpTaHU3aLUS 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuznenesreabHOCTb KJIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXeHue 1 HHAUBUAYaIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 3 1 15 bubnmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
8 Peseparioe Bpess 1 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
1 DBOJOLMOHHAS OUOIOTHS 9 1 bubmmorexa OK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyXkKarolas cpeaa 5 1 bubmroreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Koanuecrso yacos Nara D1eKTPOHHbIE HUPPOBLIE
Tema ypoxa Konrposbnsie IIpakrnyeckue oOpa3zoBaTe/IbHbIe
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
bu6mmoreka [IOK
1 Bbuosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoabl MO3HAHKS )KHUBOU
npupojsl. [IpakTudeckas padora
2 NIQ) lp«Ii[ICHOJIIiBOBaHI/Ie paalj)lHqHHX 1 05 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB MPU U3YICHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bubmuoreka [JOK
IPOLIECCHI U X M3YyYEHHE https://m.eds00.ru/863e6564
4 XumMu4ueckuii cocraB KieTku. Boma 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u cTpoeHue 6eJIKOB 1 https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIMTHYECKOW aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTH KaTajasbl)»
7 VYraesoanl. JIumumsl 1 bubmorexa [IOK

https://m.edso0.ru/863e6870



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

bubmuorexa [JOK

8 Hyientionbie kneaotsi. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u meToas! u3ydeHus bubmmoreka [IOK
kietku. Knerounas teopusi https://m.eds00.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrema
CrpoeHnue 3ykapruoTHYECKOn
kieTku. JlabopaTopHas paborta No
2 «M3yueHue cTpoeHUs KIETOK bubnuorexa [IOK
11 pacTeHH, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii M0l MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHE»

12 OOMeH BelEeCTB UK META00IN3M bubmorexa [IOK
https://m.eds00.ru/863e766¢
bu6mmoreka [IOK

13 dorocrTes. XemocHres https://m.eds00.ru/863e7c98

14 DHepreTuyeckuii o0OMeH Bubmorexa IOK
https://m.edso0.ru/863e7aae

JKvi3HEHHBII UK KIETKU.
Jlenenue kneTku. MuTos.
15 JlaGopartopHas pabota Ne 3 05 bubnuoreka [IOK
«HabmoieHre MUTO3a B KIIETKax ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTe3s Oenka. Peakmms bubmuorexa [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
17 Tpancasius — OnocunTe3 Oenka bubnnorexka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796e

18 Hexkerounsie popmbI )KU3HU — bubnuorexa [JOK
BUPYCHI https://m.eds00.ru/863e7540

bu6mmorexa [IOK

19 DOpMBI pa3MHOKCHHSI OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubmuorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJ1eToK. OMI010TBOPEHHUE.

91 JlaGopaTtopHnast padota Ne 4 05 bubnuorexa [JOK
«M3yueHne cTpoeHHUs TTOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

99 WNunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o

23 HaCJ'Ie,I[CTBeHHOZH/I u bubmorexa LIOK

https://m.edso0.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 HpI/ISHaKO]I:. MOHOFI/I6pI/II,[Z[HOC bubmorexa IOK
https://m.edso0.ru/863e8878
CKpEIIUBaHHE
UTHOPUTHOE CKPEIINBAHNE.
25 J?i[aI(OH ieilaBHcm\fO:OI Bubmiorexa LIOK
https://m.edso0.ru/863e89a4
HACJICJIOBaHMsI IPU3HAKOB
CrenneHHOe HacJIeJOBaHHE
26 npu3HakoB. JlabopaTtopHas paboTa 0.5 bubmmorexa LIOK

Ne 5 «M3yuenune pe3ynbTaToB

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTUOPUAHOTO U AUTHOPHUTHOTO
CKpPEIIMBaHUA y APO30(HIBI HA
TOTOBBIX MUKPOTIpEIapaTax»

I'eneruka nmona. Hacnenosanue

bubmuorexa [JOK

21 NPU3HAKOB, CLEIUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3MeHUYHUBOCTS.
HenacnencrBeHHast ”3MEHUYUBOCTb.
JlaGopaTtopnast pabota Ne 6.
28 HSyIIIe)HHepMOI(I/II:)(bI/IKaHI/IOHHOfI 0.5 bubmorexa [JOK
https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHHUE
BapHAIIMOHHOTO Psia U
BapUAIMOHHON KPUBOII»
HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtopnast pabora No 7. bubnuorexa [JOK
29 . 0.5
«AHAITN3 MyTali y APO30PHIIBI https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOTIPEIIapaTax»
30 I'enernka yenoBeka Bubmiorexa LIOK
https://m.edso0.ru/863e8d78
PesepBHsIit ypok. O600111eHNE 10
31 TeMe «HacieqcTBEHHOCTD U
W3MEHYUBOCTh OPTaHU3MOBY
32 CenekIus Kak HayKa U Tporiece bubmmorexa LIOK
https://m.edso0.ru/863e9214
33 MeTonp! 1 TOCTHIKEHHS CEJIEKITHH bu6mmorexa [IOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpacib bubnuoreka [IOK

MMpOnU3BOACTBA

https://m.edso0.ru/863e9336



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

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpakrnyeckue oOpa3oBaTe/ibHbIe
n/n Bcero H3yYeHUs
padoThI padoThI pecypchl
1 DBOJIIONHS U METOJIBI €€ U3yYCHHS 1 bubmorexa [JOK
https://m.edso0.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOJIOLMU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromors 1 https://m.edso0.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hi60p§T0pHI;H pabora JI\;Q 1 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOrHuecKOMy KPUTEPHIO»
5 JBroKyLIe cuisl (3J€EMEHTapHbIE 1 bubnuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edso0.ru/863e9da4
6 EctectBennslit oT60p 1 ero Gpopmbl 1 bubmmoreia LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPIaHNU3MOB U
7 BU000pa3oBanue. JlabopaTtopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEJIBHOTO XapaKTepay
8 Hanpasnenns u nytu 1 bubnnorexka [JOK

MaKpO3BOJIOIHH

https://m.edso0.ru/863e9cle



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

HeoOpatumocTs 3BoOIONNN

Uctopus xxu3nu Ha 3emiie U

10 N
METO/bI €€ U3yUYeHUs
1 ['unoTre3sl MPOUCXOKACHUS KU3HU bu6mmorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe xu3HM Ha 3eMIie 110 3pam bubmumoreka [IOK
12
U Mepuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpaxTnueckas padorta Ne 1 05 bubnnorexa [HOK
«/3yueHne UCKOTTaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUTICKIIUSX )
CoBpeMeHHas cucTema bubnuorexa [JOK
14
OpPraHMYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YEJIOBEKA bubmuorexa [JOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 JIBuokyiue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJoBeKa
UYenoseyeckue pacsl U PUPOIHBIE bubnmnorexa [JOK
18
aJanTalnu YejloBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O60011eH1e o
19 TeMme «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bu6nmoreka [JOK



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

(baxTopsl

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

AOGuoTtnveckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH

bubmuorexa [JOK

22 PACTCHII 13 PASHBIX MECT 05 https://m.edso0.ru/863eb10e
obutanus». JlaboparopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

bu6mmoreka [IOK

23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssun. [Ipaktuueckas pabora

24 Ne 2 «IToncuér mioTHOCTH 0.5
TIOTYJISINI pPa3HBIX BUIOB
pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OuoIeHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoteka [JOK
nupamuibl. CBOMCTBA 9KOCHCTEM. https://m.edso0.ru/863eb5fa
Cykueccus

28 [IpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — riobanpHas bubnnorexka [JOK
IKOCHCTEMA 3eMITH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYLIECTBOBAHHUS bubnuorexa [IOK



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

ouochepsr https://m.eds00.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600IcHIE

34 teMbl «Coo01iecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)

OBIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ CuBornazos B.U., Aradonosa U.b., 3axaposa E.T.,
OO0111ecTBO ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO «/IPODAY»; AKIIOHEepHOE 00IIECTBO
«3narenscTBo «IIpocsemenue»

* buonorus, 11 xacce/ benses JI.K., bopoaun [1.M., Jpiviui I'.M. u apyrue; non pegakuuei
bensesa JI.K., Apmvmuna .M., Akumoneproe oobmectso «M3narensctBo «IIpocsemienue
METOANYECKHUE MATEPUAJIBI 1JIs1 YYUTEJIA
1.3apyansis T. B. buonorus. 10 knacc: noypounsle miansl o yueOHuky B. M. Cusornasosa, U.
b.

2. Kupunenko A. A. MonekynspHas 6uosnorus. COOpHUK 3ajaHUi 1l TOATOTOBKY K EI'D:
YPOBHU a,

U, C: yuebno — meronnueckoe rnocodue. Pocros v//1: Jlerno

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
JNucranmuonnas mkoja http://moodle.dist-368.ru/

[ denepanbHbIid IEHTP HHHOPMAITMOHHO — 00pa3oBaTeabHbIX pecypcoB (PLIMOP)
http://fcior.edu.ru

[ Enunas xoutekius mudpoBbix oopazoBatensHbix pecypcos (EK) http://school-
collection.edu.ru

(1 denepanbusblii nopran «Poccuiickoe oopazoBanue» http://www.edu.ru

(1 Poccuiickuii o0meodpasoBareabHbIi mopran http://www.school.edu.ru

[] denepanpubiii moptan «MHbDOpMAITMOHHO - KOMMYHUKAIIMOHHBIE TEXHOJIOTHUHU B
00pazoBaHUN

http://www.ict.edu.ru

(1 Poccuiickuii mopras oTKpsiToro oopasosanus http://www.openet.edu.r






