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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeiesiCHUs
NOIX0/0B K (OPMHUPOBAHMIO COZEpkaHus ydeOHoro mnpenmera «buomorus» cocraBuim:
koHuenryaibHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3yabTaToB OO0y4YeHHS W TPeOOBAHUN K YPOBHIO HOJATOTOBKM BBIITYCKHHKOB, TOJIOXEHUS 00
o0UIMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHETO
obmiero obpazoBanusi B Poccuiickoit @enepanuu, a Takke MOJIOKEHUS O crienuduke OUOIOoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, OIIPEeIICHbl OCHOBHBIC (DYHKITH IPOTPAMMBI T10
OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu JaéT MpeCcTaBiIeHUEe O LENsX, 00 001el cTpaTeruu o0y4deHus,
BOCIIUTAHUS M Pa3BUTUS O0OydYaromMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
onpezenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpYy, paclpeleieHHue 110
pa3zenaM W TeMaM, PEKOMEHIyeMYIO IOCJIeN0BaTeIbHOCTh M3y4eHHUs yd4eOHOro marepuaia ¢
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroOIXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MpPEeIMETHBIM pe3ylibTaTaM o0ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/yU4eOHBIX NEHCTBUI 00ydJatOIMXCsl 10
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 xiaccel, 0a30BbIl ypOBEHb) peaqn30BaH MPUHIUI
IPEEeMCTBEHHOCTH B HW3y4YeHUM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHMS,
NPEJCTaBICHU O 370pOBOM 00pa3e JKU3HM U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. [ToaroMmy Hapsy ¢ U3ydeHneM oO1IeOnOIOTHUECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHUM JKHMBBIX CHCTEM pPa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIUX B HUX
IPOIIECCOB B IPOrpaMMe 1o OMOJIOTHH YJIeJIEHO BHUMaHKE HCII0JIb30BAaHHIO MTOJYYEHHbIX 3HAaHUN
B TIOBCEJHEBHOW KHM3HM ISl PEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMH  YEJOBEKa, MEIUKO-TEHEeTHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOr0 TMOBEACHUS B OKpPY KAIOIIEH MPUPOIHON cpere,
aHau3a BIMAHUSA XO3SHCTBEHHOM JEATETLHOCTH 4YEJIOBeKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CHJIICHWE BHUMaHHS K TPUKIAJHOW HAINPABICHHOCTH Y4eOHOTO
npeamera «buoIOrHus» MPOIUKTOBAHO HEOOXOIUMOCTHIO 0OecneueHus! YCIOBUN JUIS pelIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask Mperoiaraet
dopmupoBaHHe y OOYy4arOIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BakHOe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIMXCs MPEICTaBICHUNH O HAaydyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLWHW, CO3Ma&T YCIOBHS IUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHUPOJIBI,
dopmupoBaHusl (PYHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
’KHU3HU, SKOJIOTUYECKOT'O MBIIIIEHHS, IEHHOCTHOTO OTHOILLEHUS K )KMBOW MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXkKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO O0IIero oOpa3oBaHus, colManu3anuu odyqarommxcs. 3yuenue
Omonoruu 00ecreynBaeT yCIOBUS 7151 JOPMUPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHHUKAIIHOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, JCTETHUYECKON KYyJIbTYpbl, CIIOCOOCTBYET MHTErpaluu
OMOJIOTHYECKUX 3HAHUM C TMPEICTaBICHUSAMHM M3 JPYTUX y4YeOHBIX MPEIMETOB, B YAaCTHOCTH,
¢buzuky, xumun U reorpaduu. HazBaHHble MMONOKEHUS O MpeAHA3HAYEHUH Y4EeOHOro mpeamera
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«buonorus» cocTaBMIM OCHOBY ISl ONIPEIETICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYpPHUPOBAHHUIO €TI0
COJIepIKaHUsl, IPEJCTABICHHOTO B IIPOTPaMMe 110 OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIUecs JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOIIEH NPUPOAHON cpene, BOoCTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU W MPAKTHUECKOU JaesTeIbHOCTH. Oco00e MECTO B 3TOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJIEPIKAHUs, KOTOphIE CIy>)KaT OCHOBOM i  (OpMHUpPOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYILECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX
YKUBOU PUPO/IBL, O €€ YPOBHEBOM OPraHU3alliy U SBOIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYpe
ydyeOHoro npeamera «buoaorus» BBIJCICHBI CIACAYIONINE COJepKaTelbHble JUHUU: «buonorus
Kak Hayka. MeTo/bl Hay4yHOTO Mo3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Omoyiornyeckasi cucreMay, «CucrtemMa U MHOT0OOpa3ue OpraHuvIecKoro MUpPa», « IBOTFOIUS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTY.

Leny u3ydyenuss yueOHoro mnpeamera «buosorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHU3aliu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu M3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE 00YUAIOIUMHUCS CUCTEMBI 3HAHUH 0 OMOJIOTHUECKUX TEOPHUAX, YICHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaX, CIyXKalldX OCHOBOM s  (GopMUpOBaHUs
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaxX HAy4YHOro ITO3HaHMUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluy,
BBIJTAFOIINXCSI OTKPBITHUSX M COBPEMEHHBIX UCCIICIOBAHHSIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCe aHAJIN3a JIAHHBIX O MYTAX Pa3BUTHSA B OMOJIOTUM HAYYHBIX B3IJIS/IOB,
UeH U MOIX0I0B K U3yUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTAaHOBJICHHE Yy oOydJarommxcs oOmeld KyJabTypbl, (YHKIIMOHAJILHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIEr0 MUpa KUBOW MPUPOILI HA
OCHOBaHWH 3HAHWH U OIBITA, TOJYYCHHBIX IPU U3yUYCHUH OMOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OHMOIOTHYECKHX
3HAaHUW B MPAKTHICCKOW JIEATEIHHOCTH YEIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBON MPUPOJIHI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOIEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKMX 3HAHWN JUIsI TIOBBIIMICHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBI, 11 (JOPMUPOBAHUS HAYYHOTO MHUPOBO33PCHHUS,

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCJIC/ICTBHM CBOEHM JIEATETLHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHHE U COOIIOZCHNE Mep MPOPUIAKTHKY 3a00JI€BaHHH.

B cucreme cpennero obmiero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW 001acTu
«EcTrecTBeHHO-HAYUHBIE TPEAMETHI.

Jis u3yuenus 6uonoruu Ha 6a30BOM ypOBHE CpeJHEro oOIIero o0pa3oBaHHs OTBOIAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).
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COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHUYECKUMH WU JIPYTUMH
€CTECTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAy4YHOH KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

Mertonbl 03HAHUSA )KUBOW NPUPOAbI (HAOIIOAEHUE, SKCIIEPUMEHT, OIUCAHKUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. dapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

TaGnuupl 1 cxembl: «MeTobl TO3HAHUS KUBOU IIPUPOABIY.

JlabopaTopHble M IpakTHYeCKHEe PadOThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOJOB IpPU H3YUECHUHU
OMOJIOrN4eCKUX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owonornu. OTiauume >KHUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpolicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBBbIH,  OPraHU3MEHHBIH,  MOMYJSALHMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE MPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOABDY.

O6opynoBanue: mojaens Mosiekysbl JTHK.

Tema 3. XumMu4ecKkHii cOCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bozna u MuHepanpHbIe BELIECTBA.

@YHKIMK BOJABl M MUHEPAJBHBIX BellecTB B KieTke. [loanep)kaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMMbIE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYphl OEIKOBON
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEpTUYHAs CTPyKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKMM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Orianuust  (epMEeHTOB  OT
HEOPraHUYECKUX KaTalu3aToOpPOB.

VYrneBoabl: MOHOCaXapH/ibl (TJII0KO03a, pubo3a U J1e30KCHpr003a), Aucaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeiIoao3a). buomorndyeckue (yHKUNUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIIEBOIOB, OEIKOB M JUIMHJIOB Kak
UCTOYHUKOB 3HEPTHUH.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneortuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIOT.
Crpoenne u ¢ynkmum JIHK. Crpoenne m ¢ynkmum PHK. Buger PHK. AT®: crpoenue u
byHKIHN.

[utomoruss — Hayka o kjeTke. KietouHass Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHUS KIICTKH.



Knerka kak nenoctHas xuBasi cuctema. OOmiye nmpu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CHHTE3a OeJka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoOUbI KJIETKA: MUTOXOHJPHH, IIAaCTUABL. [IponcxoxaeHne MUTOXOHAPUI U I1acTUl. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

Anpo — perynaropHblil neHTp KiaeTku. CTpoeHue sijipa: aaepHas o00ji0uKa, KaproIiazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJEH,
«PacnpeeneHre XUMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckast Ta0biMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «buocunres 6enka», «CTpoeHne MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekyinsl ATD», «CtpoeHre 3yKapruoTUIeCKOn
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKI», «CTpOCHHE siIpa KIETKH», « Y TIEBOABD, «JIUmuIsn.

ObopynoBaHue: CBETOBOW MMKPOCKOH, OOOpYJIOBaHUE Il NPOBEICHUS HAOJIOJICHUH,
U3MEpEHH, SKCIEPUMEHTOB, MUKPOIIpEnapaThl pPacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PAdOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «V3yueHHMe CTpOEHHS KIETOK pPACTEHHH, >XMBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMUCAHHUE».

Tema 4. 7KusHenesiTeIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISANMS (IJIaCTHUECKUH OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0OoIu3Ma.

Tunbl oOMeHa BeriecTB: aBTOTpPoHBIA U rereporpodHslif. Ponb depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peaknuu ¢oTocuHTE3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIECHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYE€HWE XEMOCHHTE3a I KU3HH Ha
3emue.

DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl YJHEpreTuueckoro oomena. I nmukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIeHHME, WIM  KJIETOYHOE  JibIXxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmarus u JHK. Peamuzamus
reHeTH4ecKoi nHpopMau B KieTke. ['eHeTHUecKuit Ko M ero cBoWcTBa. TpaHCKpHUILUS —



Matpuusblii cuate3 PHK. Tpancnsiusa — 6uocunTe3 Oenka. Drtamnbl Tpancusanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexkierounsie hopmbl :xu3HA — BUpYCHI. icTopust oTkpbiTHs BupycoB (/1. Y. UBanoBCKuiA).
OcoOeHHOCTH CTpPOEHHsI M KM3HEHHOTO IMKJIa BUpYycoB. bakrepmodaru. bonesnu pacrenwii,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummynonedunura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza W uHTerpasa. IIpodumakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoOHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3am»,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmnopomiact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHKnuoHMpoBaHME TreHa», «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupyce,
«bakrepuodarn», «Ctpoenne u xu3HeHHbI 1uka Bupyca CIINMa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: monenu-anmukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
oenka», «CTpoeHHe KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiaM KU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccsl,
nporekaromue B untepdasze. Permmukanus — peakuus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHuIl. JMIUIOMTHBIM U TarIOUIHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knerkn — muro3. Ctaauu muto3a. IIponeccsl, mporucxoasiue Ha pa3HbIX CTAIUAX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aromnTo3.

@®opMBbI pa3MHOXKEHHS OPraHU3MOB: 0€CII0JI0€ U [10JI0BOE. Buibl 0ecroioro pa3MHOKEHUS:
JiefieHHe Ha/lBOe, MOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOxeHue. MckyccTBeHHOE KJIOHHPOBAHUE OPraHU3MOB, €r0 3HAYEHHE JJIs1 CEJIEKIINH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECOI0ro.

Meiio3. Craguu meio3a. [lporeccsl, mpoucxopsiiue Ha cTagusx meiosza. [loBenenue
XpoMmocoM B Meiio3e. KpoccuHrosep. buosnornueckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mponecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy *KUBOTHBIX. [10/I0BBIE *Kene3bl:
CEeMEHHUKU M sUuYHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyansHOE€ pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX: JAPOOJIEHUE, TacTpyJIsAlus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusiHue cpelpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pa3Butne pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaUU
pa3BUTHS.

JleMoHCTpanum:

Tabmumpl u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «JIBOMHOE OTUIOOTBOPEHHUE Y
I[BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHHE PACTECHUI», «Jlenenue KIeTku GaKkTepuii»,
«CtpoeHne MOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KineTouHbli nukm», «Pemmmkanus
JHK», «Murosy, «Meiio3», «IIpsMoe u Henpsimoe pa3BUTHE, «]'aMeTOoreHe3 y MiIeKOIUTaOIINX
1 4esioBeKay, «OCHOBHBIE CTAIMM OHTOTEHE3a.



O6opynoBaHue: MHUKPOCKOI, MHUKporpenapatbl «CrepMaTo30Hibl MIIEKOMUTAIOLIET0),
«SlinexneTka MieKkonuTaroero», « Kapuokunes B kiieTkax Kopemika Jiyka», MarHuTHas MOJ1eJb-
anmmukanus «/lenenue knetkny», moaens JTHK, moxens Meradaznoit XpoMOCOMBI.

JlabopaTopHble ¥ NpaKkTHYeCKHEe PadoThI:

Jlaboparopnas pabota Ne 3. «Habmroienue Muto3a B KJI€TKaX KOHYMKA KOPEIKa JIyka Ha
TOTOBBIX MUKpOIIpEnapaTax.

Jlaboparopuas pabota Ne 4. «V3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. lMcropuss pa3BuThs TreHeTHMKH. Posib OHUTONOrMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKian poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TeHeTHKHU (THOPUIOJOTUYECKHM, UHUTOTCHETHYECKUM, MOJIEKYJISIPHO-
reHetuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEeIMBaHHIA.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, YycTaHoBIeHHble [.  MeHaenem.
MoHorndpuaHOe CKpeIrBaHue. 3aK0H eIMHO-00pa3usi TMOPUIOB TIEpBOTo NoKoJeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uwcrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurubpunHoe CKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uTOoreHeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIM3UPYIONIEE CKPEIIUBAHHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeICHHs TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJel10BaHHI0 TeHoB. HapylieHue clenyieHnsi TeHOB B pe3yJibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasi TEOPHS HACIEICTBEHHOCTH. | eHeTUUeCKne KapThl.

['enetnka nona. XpoMOCOMHOE OIpeAeNIeHHE NoJjia. AyTOCOMBI M IMOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHbie OpraHuW3Mbl. HacnmemoBaHue TpPHU3HAKOB, CIETUICHHBIX C
IOJIOM.

N3meHunBOCTh. BUIbI N”3MEHYNBOCTH: HEHACIIECTBEHHAS U HacJeICTBeHHas. Poib cpenbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
Bapuanuvonsslil psa v BapuanvoHHass kpuas. Hopma peaknuu npusHaka. KonnyecTBeHHbIE 1
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peakiuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, winM reHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalliOHHAs
n3MeHYNBOCTh. Kiaccudukanus wmyTtamuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluii. MyTareHHble (akTopbl. 3aKOH TOMOJOTHYECKHUX PSIOB B HACIEACTBEHHOMN
m3menunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun denoBeka. OCHOBHBbIE METOJbI T€HETHKH YEJIOBEKA:
TreHealoTUYeCKUi, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKUH, MOIEKYISIPHO-
reHetndeckuii. COBPEMEHHOE OIpPEJEICHUE TEHOTHUIA: MOJHON€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ momoipio [II[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacroioKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpunHUMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3nell. MeauMKO-TeHeTUYeCKoe KOHCYJIbTHpPOBAaHUE. 3HAUEHUE MEAWLMHCKOW TE€HETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETHYEeCKUX 3a00JIeBaHU YeTTOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.



Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHIeIIEeHUs] M €ro IMTOICHETUYECKass OCHOBa», «3aKOH YHUCTOTHI TrameTy,
«lurnbpuanoe ckpeuBanue», «lL{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Merios», «BzanmoneicTBrue ajieabHbIX T€HOBY, «'€eHeTnuecKue KapThl pACTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIENOBAaHUs, CLEIUIEHHOTO C II0JIOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Monenu-anmukanuu «MonoruOpunHoe ckpemuBanue», «HemnomHoe
JOMHHHUPOBaHHUEY», «JlurubpuaHoe ckpemmBanue», «llepekpEcT XpomMocom», MHKPOCKON U
Mukpornpenapar «Jposoduna» (Hopma, mytanuu GopMbl KPBUIEEB U OKpPAcKu Tela), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

Jlaboparopuas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO U JUTUOPHIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENIapaTaxy.

Jlaboparopuas padota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TIOCTPOCHHE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

Jlabopatopnass pabora Ne 7. «AHanM3 MyTalmid y JApo30QWIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekusi Kak HayKa U IpoLecc. 3apoKIeHUEe CeleKInu 1 aoMectukanus. Yuenue H. U.
BaBumoBa 0 MEHTpax MPOUCXOXKICHUS U MHOrooOpaszusi KyJbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CelIeKIIMU. MaccoBbIii U WHIAMBUAYATbHBIH OTOOPHI B CENEKLIUU
pacTeHuit U xKUBOTHBIX. OlleHKa 3KCcTepbepa. bIu3KopoIcTBEHHOE CKpelBaHue — MHOPUAMHT.
Yucras muaus. CkpeniuBaHue YUCTHIX TUHUH. ['eTeposuc, nin rubpuanas cuia. Hepoacrsennoe
cKkpemuBaHue — aytOpuauHr. OtganéHHas ruOpuausanus U e€ ycnexu. MckyccTBeHHbIN
MyTareHe3 M IMOJyYEHUE MOJMUIUIONAOB. JIOCTMXKEHUS CEeNeKUUH PpACTEHUN, MKUBOTHBIX H
MHUKpPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHepHs. ITanbl CO3JaHUS
pexomOunantHoit JIHK um Tpancrensnsix opranu3moB. Kierounas unxenepus. Knetounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHue BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHMW3MOB. OKOJOTMYEeCKHe M dTudeckue mnpodiaemsl. MO -
TeHETUUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. l1BaHoB.

Tabmuipel u cxembl: Kapra «LleHTpbl MpOHCXOXKIEHUS M MHOTrooOpasusi KyJbTYPHBIX
pacteHuit», «llopoabl ToOMalIHUX >KMUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWanoBay, «llomummongus», «OOBEKTHI
ounorexHonorun», «Kiaerounele KylIbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOMY.

OO6opynoBaHue: MYJISDKU TJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KyJIBTYPHBIX COPTOB
pacteHui, repoapuii « CellbCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Okckypeusi « OCHOBHBIE METOJABI M JIOCTHXKEHUS CEJIeKLMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIWIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIBHBIM Y4YacTOK, B TEILTUYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC



Tema 1. DBosronMOHHAsA OHOJIOTHS.

ITpennocsuIKy BO3HUKHOBEHHUS dBOIIOLMOHHOM TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosiornu. BrnusiHue SBOIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CsupzerenscrBa 3BoonKN. [laneoHTOIOrHYECKHE: TOCIIEN0BATEIBHOCTD IIOSBJICHUS BUIOB
B TAJICOHTOJIOTHYECKOW JIETONHCH, IepexogHble (Gopmbl. buoreorpaduyeckue: cXoacTBo u
pasnnuue ¢ayH u (Jop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3jIMyisl dMOPHUOHOB DPA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTWYHBIC, PYIUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBUHU3MA.
JIBIOKymime Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNeNE€HHAas H3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bosonuu (CTI) u e€ oCHOBHBIE TIOJIOKEHUS.

Muxkpoasomtonus. [Tonmynsanus kak equHUIA BU1A U 3BOIIOLUH.

JBmwxymue cuibl ((pakTophl) BOIIONUN BUAOB B Mpupojae. MyTalMoOHHBIN Tporecc U
KOMOMHATUBHAsA U3MEHYMBOCTH. [lomynsuonHbIe BOJIHBI U Apeiid reHoB. M3omamus u Murparus.

EcrectBennblii oT1O00p — Hampaistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Bostoluu. [IpuMeps! npucnocoOaeHuit
y opraau3mMoB. ApoMop(}03bl U UIN0-3AATI TALUH.

Bun u BupmooOpazoBanue. Kputepunm Buaa. OcHOBHbIE (QOpPMBI BUI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECKoe.

Makposomtonus. @opMbl 3BoMIONUU: (UIETUYECKas, IUBEPreHTHAas, KOHBEpreHTHas,
napamniensHas. HeoGpatumocTs 3BomONMN.

[IpoucxoxkaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromias
crienuanu3anus. AfanTuBHas paadaiusl.
JdemoHcTpaumuu:

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

TaGnuubl u cxembl: «Pa3BUTHE OpraHUYEcKOro Mupa Ha 3emiie», «3apobIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «@opmbl 00pbOBI 3a cyliecTBoBaHuEY, «EcTecTBeHHBIN 0TOODY,
«MHoroobpa3ue copToB pacTeHMit», «MHOrooobpasue Mmopox XHUBOTHBIX», «[lomymsauuny,
«MyTanmoHHas U3MEHUMBOCTEY, «ApoMopdo3by, «arnoamantamumy», «O0mas nereHeparus,
«/IBmxymue cuibl sBooIN, «Kapra-cxema mapuipyra nyremectsus Y. /lapBunay, «boprba
3a CYIIIECTBOBAHHE, «[IpucmocobmeHHOCTD OpPTraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUYECKOE BHI000pA30BAHUEY.

O06opynoBaH#e: KOJIEKITUS HACEKOMBIX C PA3IMYHBIMHA TUTIAMH OKPACKH, HAOOp TUTO/IOB U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIpaBJICHUS SBOIIONNNY, 00bEMHAsT MOAETh « CTPOSHHE TOJIOBHOTO MO3Ta TIO3BOHOYHBIXY.

Buoreorpaduyeckas kapta Mupa, KowieKius «@POpMBI COXPAaHHOCTH HCKOMAeMBbIX
’KMBOTHBIX M pacTeHHil», Mojens anmukanusa «Ilepekpéct xpomocom», BiIakHbIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme mnATYIIKM», MHKporpenapar «Jlpozoduiay (HOpMa,
MyTaIuu (OpPMBbI KPBUTHEB M OKPACKH TEIA).

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnas pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOT'O XapaKTepay.



Tema 2. Bo3HUKHOBeHME U Pa3BUTHE *KU3HU HA 3emuie.

JloHay4HbIE IPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOHoreHe3 M IMaHCIepMus. XUMUYecKas 3BONIONUS. AOUOTEHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBosronnu. HavanbHble 3Tamnsl Onosnorundeckoit sposmroruu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpAHHBIX CTPYKTYp M BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM U HX HBOJIOLHUA.
PopMHUPOBAHHUE OCHOBHBIX I'PYIII XKUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxei. Apxelickas U mpoTepo30iickas
apsl. [1aneo3oiickas 3pa u € nmepuoibl: KeMOPUKCKHUI, OPJOBUKCKUH, CHUTYPUICKHMA, IEBOHCKHH,
KaMEHHOYTOJIBHBIM, IIEPMCKUI.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUIA, MEJTOBOM.

Kaiino3olickas 3pa u €€ nepro/ibl: MajJeoreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMara M IeoJIOTMUECKHX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PacTUTENIBHOTO ¥ )KUBOTHOTO MUPa. ApoMop( 036l y pacTeHHit 1 KUBOTHBIX. [losiBIIeHUE, pacBeT
Y BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpa)kKeHue 3BOJIOLUU. OCHOBHbBIE CUCTEMATHUECKUE
TPYIIIbl OPraHU3MOB.

OBoironusi 4elnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npencTaBieHU O
MIPOUCXOKICHUH YesloBeKa. MeTo1bl u3yueHus: antponorene3a. Cxo/IcTBa M pa3ianyus 4eJloBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MT0JIOKEHHUE YETIOBEKA.

JBuwxyume cunbl  (pakTopsl) aHTpomorenesa. HacrnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUil TpyZa, MBILUICHUE,
peub.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YeloBEeK yMeblid,
Yenosek npsaAMoxondmui, YenoBexk HeaHAepTanbckui, YenoBek pasymsbiid. Haxonku
MCKOIIaeMbIX OCTATKOB, BPEMsI CYyIIECTBOBAHUS, 00JACTh PacCHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJBIIINE pachl: €BpOINEOUIHAs (E€Bpa3uiicKas), HETpo-
aBcTpaloujHas  (9KBaTOpUAlbHAas), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOIEHHOCTH IIPEJICTaBUTEIIEN YEIIOBEUECKUX Pac K YCIOBUSAM CylllecTBOBaHUS. EAMHCTBO
qesoBedeckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

IToptpersr: @. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmump! u cxembl: «Bo3nukHoBeHue ComHEYHOU cUCTeMbl», «Pa3Butne opranmueckoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kineTtka», «lIpokapuoTuueckas KIeTKay,
«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mMupay, «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
4eJI0BEKa U YeloBEKOOOpasHbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKUX HAXOJ0K
MPEKOB COBPEMEHHOr0 4YenoBeKa», «J/[peBHeitmme moam», «/lpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

O6GopynoBanue: wmymsku — «l[Ipoucxoxaenne dyemoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKH WM U300paKeHHs] KAMEHHBIX OpyIuit
MEepPBOOBITHOTO YeNIOBEeKa (KaMHHU-YOIIEphl, pyomsia, ckpediia), TeoXpOoHOJIOTHYECKass TabuIIa,
KOJUIeKIUsA «POPMBI COXPAaHHOCTHU UCKOMAEMBIX )KUBOTHBIX U PACTEHUID.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

[Tpaktuyeckas padora Ne 1. «/3yueHne UCKOMaeMbIX OCTaTKOB PacTEHUI U )KUBOTHBIX B
KOJUIEKLIUSAX).

DKCKypcusi «DBOJIIOIUS OPraHMYECKOro MHupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBINH WU
KpaeBeIUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpY:KaIAas cpeaa.
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OKOJOTHsl KaKk Hayka. 3aJayd W pa3lesibl AKOJOTMU. METOoabl 3KOJIOTHYECKUX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHuMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYyIIHAs,  IIOYBEHHas,
BHYTPHOPTraHU3MEHHASI.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTophl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPUOAU3M.
[TpucnocoOieHus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (paKTOPOB. bruojgornueckne puTMel.

buornueckue ¢dakroppl. Buasl OMOTHMUECKMX  B3aMMOJEHCTBMHA:  KOHKYpPEHILMS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJiu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aWMO/ICHCTBHI ISl CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKH Momysasauud. OCHOBHBIE IIOKa3aTead IOIMYJISALUU:
YHCJICHHOCTh, IUIOTHOCTb, POKIAEMOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JIuHamuka
YHUCICHHOCTHU MONYJISILMU U €€ PeryJsiius.

JleMoHCTpanum:

[Toptpertsl: A. I'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmuubt u cxemsl: kapta «[Ipupogasie 30Hb1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®Doronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uHOy30pun-Tyhenpkm», «llumespie menm.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
OoOUTaHU.

JlaGopaTtophast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «ITocuéT MIOTHOCTH MOMYJISLMNA Pa3HBIX BUIOB PACTEHUN.

Tema 4. CooO1mecTBa U IK0OJIOTHYEeCKHE CHCTEMBbI.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CTpykTypsl  OuoOlleHO3a:  BMJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuienasi). Bunpl-nomunantel. CBs3u B OMOLIEHO3E.

OKonoruyeckue cuctembl (9kocuctemsl). [loHsTHE 00 3SKOCHCTEME M OHOTrEeOIEHO3€.
OyHKIMOHANBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruuM B 3Kocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNM SKOCHCTEMBI: Omomacca,
OPOAYKIUSA. DKOJIOTMYECKHE NHpPaMHIbl: MPOAYKIUHM, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJILusl, pazButue. CyKieccus.

[TpupoaHble 3KOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHUCTeMa XBOMHOIO WU
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonornueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBocTtu skocucteM. CoxpaHeHHe OMOIOTUYECKOro
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uoctepe. ['panuiibl, coctas u cTpykTypa Ouochepst. XKusoe
BemiectBO M ero (QyHKkuuu. OcobeHHOCTH Ouocdepbl Kak II00aJbHON SKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopotsl BemecTB W OHOTCOXMMHUYECKHE ITUKIBI AJIeMEHTOB (yriepoja, as3oTa).
3oHanpHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTCHHBIE M3MEHEHUs B Ouocdepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHue NpUpobl U yenoseuecTBa. CoxpaHeHne 6Mopa3HOO0pa3us Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBA PallMOHATIBLHOTO YIPABICHUS MPUPOJHBIMHE PECypcaMH U UX
ucnonb3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.
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JdemoHcTpanmuu:

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

TabGmuupl u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB u CTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «OKoMorMueckas mnupamuaa», «buocdhepa u yenoBex»,
«IKOCHCTEMA IINPOKOIUCTBEHHOI'O JIECa», « DKOCUCTEMA XBOMHOT O Jieca», «bnoreHos Bonoémay,
«ArpoueHo3», «lIpuMepHble aHTPOIIOT€HHBbIE BO3JCHCTBUS Ha NpuUpoay», «Baxneilmue
VCTOYHUKN 3arpsi3HEHUs BO3JyXa U I'PYHTOBBIX BOI», «llouBa — BakHeWIIas COCTaBIAIOLIAS
ouocheprr», «Dakropsl ngerpagamuu  nouB», «llapHukoBeiii  3ddexT», «DakTOpHI
PalMOaKTUBHOTO 3arpsi3sHeHus 6uocdeprl», «O01as cTpykrypa ouocheps», «Pacrnpoctpanenue
XKHU3HH B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepey,
«Kpyrosopor azora B mpupoze».

O6opynoBaHue: Mojieb-anminKanus « Tunuyasie 6Mo1eH03b», repOapuil «PacturenbHbie
cooOuiecTBay, Kosulekuuu «buoneHos», «BpeauTenn BaKHEMIIMX CEJIbCKOXO3HCTBEHHBIX
KyJbTYp», TepOapuu M KOJUIEKUMU PAaCTECHUH M JKUBOTHBIX, MPHUHAUIEKAIINE K PpPa3sHbIM
9KOJIOTHYECKUM rpynnaM oaHoro Buaa, Kpacnas kaura Poccuiickoit @enepanuu, n300pakeHus
OXpaHsIeMbIX BUJIOB PaCTEHUHN U KUBOTHBIX.
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I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBarOTCd TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buonorusay BbIJICJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HaHHE OOYyYaroIIMMHCS  POCCUKMCKOW  Ipa)KIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOIIPEAEIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIEHUHM JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M UCTOPUYECKHUX TpaJWLUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4atoIInXCsl PyKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIUMH CHUCTCME 6I/IOJIOFI/I‘-ICCKOFO
o0pa3oBaHus, HAIUYHE YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS Npenmera «bHojorus» HOCTHraroTCs B €IUHCTBE
yq€6HOI\/JI U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH I[CHHOCTSIMHU, IPUHSTHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIUYHOCTH, MATPUOTH3MA,
YBaXXEHUSA K 3aKOHY M IIPaBOIOPSAKY, YEJIOBEKY Tpyla W CTaplIeMy IIOKOJICHHUIO, B3aMMHOI'O
YBOXKEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JImdHOCTHBIE pe3yJbTaThl OCBOCHHsS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIINXCSI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIluii, MO3UTHUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U OMbITA JAEITEIFHOCTH B IMPOIIECCE pealn3allid OCHOBHBIX
HaHpaBJ'IGHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIHTAHUS:

Cc()OPMHUPOBAHHOCTh TPAKIAHCKOW TO3WUIMM  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHUE CBOHMX KOHCTHTYIMOHHBIX IIpaB H O6ﬂ3aHHOCTeﬁ, YBaAXXCHHUEC 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU yqe6HBIX IIPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIO3UIIMIO TIO OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTL K COTPYAHHMYCCTBY B IIPOLCCCC COBMCCTHOI'O0 BBIIIOJIHCHUA y‘-IGGHBIX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3a[ad, YBAXXUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIITIOHEHTOB NP 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUIECKOTO CONEPIKAHNUS,

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
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c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM fA3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MIPUPOTHOMY HACIIEIUIO U TAMSITHUKAM MPUPO/IbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTHH,
NOHMMAHUS 3HAueHUsi OWOJOTMH B TO3HAHWU 3aKOHOB MPHUPOJABI, B JKU3HM 4YEJIOBEKAa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUE JYyXOBHBIX LICHHOCTEN POCCUICKOrO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, ODUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3AEUCTBUSI )KUBOU NPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KayecTBa TBOPUYECKON JIMUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbl 340POBbS H
IMOLMOHAJIBLHOIO 0JIAroOnoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HHU (3J0pOBOE MUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa,
perynspHas (Qu3nMyeckas aKTHBHOCTH), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUN M HENPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10J1001e;

TOTOBHOCTb K aKTUBHOM JE€SATEIBHOCTH TEXHOJIOTMYECKON U COLMAIbHOM HApPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATh TAKYIO JIE€ATEIbHOCTb;

MHTEpEC K pa3muyHbiM chepam mpodeccHOHANBLHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU,

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB M OLICHKU WX BO3MOXXHBIX TOCJIEACTBUN JJIs1 OKPYKAIOILIEH CPEbL;

OCO3HaHUeE T1100aJIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIOCOOHOCTH UCMOB30BaTh MPUOOpPETaCMbIE TIPU W3YUCHHH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuU MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM TMPUPOJONOIb30BaHUEM (COONIIOEHNE
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MpaBWJI MOBEICHHUS B MPHUPOJIC, HANPABJICHHBIX HA COXPAaHEHHE PAaBHOBECHUS B JKOCHCTEMaXx,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

AKTHBHOE HEIPUATHE JEHCTBHM, NMPHHOCAIINX BpEI OKPYKAIOIIEH MPUPOIHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC SKOJIOTHYECKHE IMOCICACTBUS MPEITPUHIMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATETLHOCTH  SKOJOTUYECKOHW HANpaBJIICHHOCTH, YMEHHs PYKOBOJICTBOBAThCS HMH B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUHMAIIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKOU JeATETLHOCTH SKOJIOTHUECKOM HAIPABICHHOCTH;

8) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH ¢ OOIICCTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha JHAJIOre KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPBI KaK CPEICTBA B3aMMOICHCTBHS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpyKaroIlieM
MHpE Kak O €IUHCTBE MNPUPOJABI, YEJIOBEKa U OOIIeCTBAa, B TMO3HAHUU NIPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH Mpo0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOKIAEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJII COBPEMCHHOW IHMBIJIM3AINN: O0SCTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHUS MEIULMHBI, CO3JAaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MOUCKA MyTEeH BBIXO/AA U3 TIIOOATBHBIX
HKOJIOTMYECKUX TIPOoOJIeM U oOecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIEJNSX TMOBBIIMICHUS OO0IIeH
KYJbTYpbI, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (PYHKIIMOHAIHHOU
TPaMOTHOCTH o0yuarouxcs, GopMUPYEeMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONydyaeMble 3HAHUS I aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE Jenarh O0OOCHOBAaHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C LETbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIb30BaTh OHMOJOTHYECKHE 3HAHHS JJs PelIeHUs
po0JIeM B peasIbHBIX )KH3HEHHBIX CUTYaIIHSIX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATETbHOCTH, TOTOBHOCTh OCYIECTBISATH MPOECKTHYIO U
MCCIIEI0OBATENBCKYIO ACSITENPHOCTh MHAUBUIYAIBHO U B TPYTITIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHMM 1O OWOJIOTHH B COOTBETCTBHHM C >KHU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS Y4eOHOro mpeamera «bHONIOTHS» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIE
(MeXTpeIMeTHBIC) O0IeHAYYHBIC TTOHSTHS, OTPAKAIOIIHNE [IEJTOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienu(UKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCleoBaHUe, HAOIIOJeHNe, W3MEpPEHHUE, SKCIEPUMEHT U JPYTrHX), YHUBEPCAIbHBIC
yaeOHbIe JeHCTBUS (TMO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHBIC), 00ECTICUNBAIOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHONH I'PaMOTHOCTH M COIIMAJIbHOM KOMIETEHLHH O00ydYaroImxcs,
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CIOCOOHOCTh 00yJaromuxcs WCIIOJIh30BaTh OCBOCHHBIC MEXTUCIHITTHHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBHS B IIO3HABATEIHHOU U
COLMAIbHOM MPAKTHKE.

MertanpeamMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro oO0IIero oOpa3oBaHUS
JIOJDKHBI OTPaXKATh:

OBgi1ajieHHe YHUBEPCAJIbHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1€HCTBUSIMMU :

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUs, KiIacCU(pUKALMK, OOOOIIEHUS), PACKPBIBATH CMBICT OHOJOTHYECKUX ITOHATHN
(BBIICIATH WX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C JIPYTUMU TOHSATHSIMU );

ONpeNeNiATh UENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUIKCHU,
COOTHOCHTH PE3yJIbTaThI JICITCILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OWOJIOTHUYECKUE TMOHSITUS JJIs OOBSCHEHHS (AKTOB W SIBICHHHA KUBOMN
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYKICHUS (MHIyKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BEISIBJIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYJIHUPOBATH BBHIBOABI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILICHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAINM3a UMEIONINXCS MaTepUATbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPa0OTy B YCIOBHSIX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX PoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBHA:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
pellIeHUs MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHJBI JCSITEILHOCTH I10 IOJIYYCHHUIO HOBOTO 3HAHHWSA, €0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTYyaIlMsX, B TOM YHWCIE MPU
CO3/IaHUH YYCOHBIX M COIIMATBHBIX TIPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30OBaTENbHON NEATEIHHOCTH U
KU3HEHHBIX CHTYaITHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaIM3UpOBaTh 3ajady, BBIABUTATH
TUIIOTE3y €€ pelIeHuUs, HAXOIUTh apTYMEHTHI JUTS JOKa3aTelIbCTBAa CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBAThH MOJTyYSHHBIC B XOJI€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OI[CHUBAThH
WX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OLICHIUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO Cpeay;

yMETh TIEPEHOCHTHh 3HAHUS B  T[IO3HABATEIbHYID H  TMPAKTUYECKYI0  00JIacTu
KU3HEEATCITLHOCTH;
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YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUIMHAJIbHBIE MOAXOABI U PELICHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCS B PA3IUYHBIX MCTOYHUKAX MH(OpManuu (TeKcTe y4eOHOro mocoowus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBICHUS], KPUTUUECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3INYHbIX [IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMY HpPEACTaBICHUS OMOJIOTHYECKOMN
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrHYEecKOMH
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIM JUCKYCCUM MO CYILECTBY 00Cy:k/1aeMoil TeMbl (YMEHHE 3ajjaBaTh BOIIPOCHI, BBICKA3bIBAaTh
CY)KIEHHSI OTHOCUTEJIBHO BBINOJHEHMSI NIPEUIaraéMod 3aJaud, Y4YWUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJCTBA OOLIEHHS, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallui, YMETh CMT4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBaXHUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCThD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHn OMOIOTHYEeCKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIOBBIX
dbopM B3aMMOEHCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN € y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHMU30BBIBaTH M KOOPIWHUPOBATH
JIEHCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEISTh POJIA C YYETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBAaTh Ka4eCTBO CBOErO BKJIAJa U KaXKJOI'0 y4aCTHHKA KOMaH]bl B OOLIMHA pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaratb HOBBIE NPOEKTHI, OLEHMBATh WMJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMUECKOE IIOBEJACHHWE B PA3IUYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHHe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMH JeHCTBHSIMU:
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1) camoopranu3amnusi:

UCITIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M HUX pEUICHHUS B
YKU3HEHHBIX U YYCOHBIX CHUTYAIHSIX;

BBIOMPATh HAa OCHOBE OMOJIOTMYECKHX 3HAHUH 1IEJIEBbIE I CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M IOCTYNKAaX MO OTHOIICHHIO K XHMBOW TPUPOJE, CBOEMY 3JI0POBBIO U 370POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO ICSTEIBHOCTD, BBISABISATH IMPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7adyd B O0Opa30BaTEIBHON JACSITENHLHOCTH U
KU3HEHHBIX CUTYaIIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEIIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

pacuIupsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATH (POPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM APYIUIIMH B PA3HBIX 00JIaCTAX
3HaHWi{, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJILTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B JICATEIILHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHHH, UCIOIB30BATh MPUEMBI peIICKCHH
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO pelleHMS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHBBI M apT'YMEHTHI IpYTUX TIPU aHAITU3E PE3YIIbTaTOB JIESATEIBHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M @pT'YMEHTHI JPYTUX MIPH aHAIIM3€ PE3yJIbTAaTOB JACSITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UITUH JPYTOTO YeIOBEKa.

MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro npeamera «buoiorus» HaydHble 3HaHHUS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHUM, BHUJbBI
NeSITeILHOCTH TI0 MOJIyYeHHIO HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUHM B Pa3IMYHBIX Y4EOHBIX
CUTYalUAX, a TAKKE B peaIbHbIX dKU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIE Pe3yJIbTaThl IPEACTABICHBI 10 roJjaM 00y4eHusl.

[TpenmetHsble pe3yabTaThl OCBOCHUA yueOHOro npenmeta «buonorus» ¢ 10 knacce n0nAKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTUHM B CHUCTEME HAay4YHOI'O 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
Hay4YHOI'O MUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOekKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATHUN: )KHU3Hb, KIIETKA,
OopranusM, MeTaboau3M (0OMEH BEILECTB U ITPEBpaIlleHIe YJHEPTUH ), TOMEOCTa3 (CaMOPEeTyJIsIus),
YpOBHEBas  OpraHu3alUsi  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHUE  (PENpOoAyKLus),
HaCJIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;
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yMEHUE u3jaraTb OHOJOIMYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJdbHas J0rMa MOJEKyJsspHOW Ouonorum), 3akoHbl (I. Menmens, T. Moprana, H. N.
BaBuioBa) u yuenus (0 LeHTpax MHOI00Opasusi U MPOMCXOXKACHUS KyJIbTypHbIX pacteHuid H. 1.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIa/IeTh METOJaMM Hay4HOTO NO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alyss ¥ TMpPOBEJICHHE OHOJIOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeLyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOIYYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPH U 3aKOHOB, YMEHHE JI€aTh BbIBObI HA OCHOBAaHUHU IIOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTUYECKOTO M DHEPreTHUECKOro oOMeHa,
XEMOCHHTEe3a, MUTO03a, Mei03a, OIJIOJIOTBOPEHUS, PA3MHOXKEHUS, UHIUBUAYAIBHOTO Pa3BUTHA
opranusma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUSA NPAKTUUYECKUX PELIEHUI B OBCEHEBHON KU3HU C 11€J1bI0 00eCreueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUST HOPM
rPaMOTHOI'O TOBEACHMSI B OKpYy)Kalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul pallOHAIBHOIO
PUPO/IONOIIB30BAHUS;

yYMEHHE pellaTh 3JeMEHTapHbleé TIEHETHYeCKHe 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpEeIIMBaHKE, CIEIUICHHOE HACJEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUISl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOpPHbIE U MPAKTHUYECKHE padOThl, COOJ0IaTh MpaBUiia MPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPNPETHPOBaTh HMH(OpPMALMIO OHOJIOTrHYECKOro
COJIepKaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MH(}OpMaLUY, HAyYHO-TIONMYJIIPHbIE MaTepUabl), STUUECKHUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHGOPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPaMOTHO HCHOJb30BaTh
MNOHSTUMHBIN anmapaT OMOJIOTHH.

[TpenmeTrHbIe pe3ynbTaThl 0OCBOCHUA YueOHOTO npenmeta «buonorus» ¢ 11 knacce n0mKHbBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJIU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHHHM COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHUe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TTOMYJISIIMS,
reHooH, SBONIONMS, JBWXKYIIUME CHIbl ((aKTOpbl) HSBOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30OBaHHE, OSKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIENU MUTaHUs, YKOJIOTHIEeCKas MupaMuia, OnoreomneHos, ouocdepa;

yMEHUE Wu3/Iaratb Ouonorndeckue Teopuu (3BomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsliiieBoro cxoacraa K. M.
bapa, uepenoBanus Ii1aBHBIX HampaBieHMd U nyTeil 3Bomouuu A. H. CeBeprosa, yuyeHus o
6uochepe B. . BepHaackoro), onpenensTe rpaHULbI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTHUHU: HAOIIOJCHUE U ONMHCAHUE
KMBBIX CHUCTEM, IIPOLECCOB WU SBJIEHHUH, OpraHM3alus U MPOBEACHUE OHOIOTHYECKOTrO
DKCIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
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BEJIMYMHAMHU, OOBSCHEHHE IOJIyYEHHBIX DPE3yJIbTaTOB, HMCIIOJIB30BAaHHBIX HAy4YHbBIX MOHATHH,
TEOpUI U 3aKOHOB, YMEHME JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENSTH CYIIECTBEHHbIE TPU3HAKK CTPOECHUS OMOJOrMUECKUX OObEKTOB: BUJIOB,
HOIYJISAUN, TMPOJAYLUEHTOB, KOHCYMEHTOB, pEIyIEHTOB, OHOTCOIEHO30B U HIKOCUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BELIECTB U IOTOKA YHEPIUU B IKOCHCTEMAX, AaHTPOIIOI'€HHBIX U3MEHEHUH B
IKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOrC€OXMMHUYECKHX IIMKJIOB B
ouocdepe;

YMEHHE MPUMEHATHh MOJTY4YEeHHBIC 3HAHUS Ui OOBSCHEHUS OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JJIs1 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCETHEBHOM XKHU3HH C LEJIbI0 00ECIeUeHU S
0€30MacCHOCTH CBOErO 3JI0POBbS U 37J0POBbSl OKPYXKAIOIIMX JIIOJEH, COOJIIOIEHUS HOpM
IPaMOTHOTO IMOBEJEHHUs B OKpYXawlleil NpUpoaHOH cpene, MOHMMaHUE HEOOXOAMMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouosoruu Ui paloHaIbHOrO
IPUPOONOIb30BAHHUS;

YMEHHE pellaTh 3JIEMEHTAapHble OMOJOTMYECKHE 33aJayd, COCTaBJISATh CXEMBlI IEepeHoca
BEILIECTB U SHEPIUU B SKOCUCTEMax (LIeTU MUTaHUs);

YMEHHE BBINOJIHATH JJAOOPATOPHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIrO
COJIepKaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMANKK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPAacCMaTPUBATh TIJI0OAIBHBIC
HKOJIOTHUECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJOrMYecKy0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabsnbie IIpakTnueckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI paboTbl/1a60paTopHbIE
pecypchl
padoThI
bubmuorexa [JOK
1 b 2
MOTOTHA Kak Hayka 05 https://m.edso00.ru/7f41c292
2 JKuBbIE CHCTEMBI U UX OpraHU3alus 1 bubmorexa LHOK
P t https://m.edsoo.ru/7f41c292
3 XHUMUYECKUHN COCTaB U CTPOCHHUE 8 1 bubnnoreka [JOK
KJIETKH https://m.edso0.ru/7f41c292
bu6nmoreka [JOK
4 XK 1
FSHEACHTEILHOCTS 1T 6 https://m.edso0.ru/7f41c292
5 Pa3zMHoxeHMe 1 HHAMBUAYATHEHOE 5 1 bubnmnoreka [JOK
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTS U HI3MEHYHUBOCTD 3 1 9 bu6mmoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHHI https://m.edso0.ru/7f41c292
8 [ToBTOpeHue n 06o0IIEeHNEe 1 bubmuorexa [JOK
MPOUJIEHHOr0 MaTepuaia https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10
- 34 2 4,5

[TPOTPAMME
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11 KJIACC

I10 ITPOIT'PAMME

22

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jaesioB U TeM IIpakTH4eckue (undpossbie)
Ne n/m KoHTpoJbHbIe
HporpamMMbal Bcero AGOTLI padorsi/JlaGopaTopubie ~ 00pa3oBaTeJbHbIE
P padoThbI pecypchl
bubnunoreka LIOK
! IBOOUHOHKs GHOTOTHS d 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU 9 1 05 Bbu6mmotreka [JOK
Ha 3emuie ’ https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Oprasm3Mbt 1 OKpykaiouas cpena > o https://m.edsoo.ru/7f41cc74
Coo0recTBa ¥ 9KOJIOTHYECKHUE bubnuoreka [IOK
4 9 1
CHUCTEMBI https://m.edsoo.ru/7f41cc74
5 [ToBTOpeHue u 06001IeHNE 5 bubnnorexa [JOK
MPOMJECHHOr0 MaTepuana https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 34 5 3
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSBATE.JIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA
buonorus, 10 xmace/ bense J.K., Hdemvmun I''M., Kysuwenosa JI.H. u apyrue; mon
penakiuenn bensesa JI.K., I[bIMLHI/Iua I'M.,, AKHHOHepHoe obmectBo «M3m0aTenbCTBO
«IIpocsemenue»

* buonorus, 10 kmacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue /Ilox pen.
[Taceuynuka B.B., AknmonepHoe o0uiectBo «M3aarensctBo «lIpocsemenne»

* buonorus, 11 kmace/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akinonepnoe obmectso «M3narensctBo «lIpocsemienne»

*  buonorus, 11 knace/ bensie JI.K., bopoaun I1.M., Ipimiuir I'.M. u apyrue; moj peaakiuen
bensesa JI.K., Apivmuia I'.M., Akunonepsaoe oobimectso «M3narensctBo «IIpocBenienuer»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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