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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JJIS OIpPEACTICHHS
NOIXO0JM0B K (OopMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buomorus» cocraBuiIu:
koHuentyanbHble nojoxenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COIEpKaHMs,
pe3ynbTatoB 00ydeHHUs M TpeOOBaHWM K YPOBHIO MOJATOTOBKH BBIMTYCKHHKOB, IOJIOKEHUS 00
0o0IMX IEsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparum, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e€ 3HAUYCHUWU B TIO3HAHHWH XUBOW MPHUPOABI M OOECIICYCHHH CYIIECTBOBAHUS YEIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOKEHUSM, ONIPeAeTIEHbl OCHOBHBIE (PYHKIIMU IPOTPaMMBI 10
O6uosioruu u e€ CTpyKTypa.

[Iporpamma mo Gmosioruu 1aét MpencTaBlICHUE O LENsX, 00 OOIIel cTpaTernu 00ydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYYarOMIMXCS CpeAcTBaMH y4eOHOoro mnpeamera «buomorusy,
onpezenseT o00s3aTeNIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY, paclpeaeseHue Io
paszenaM W TeMaM, PEKOMEHIYeMYIO IMOCIIEeIOBATEIIbHOCTh U3YUEHHUs Y4eOHOTro Marepuania ¢
Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbLHOTO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4atOLTIXCSl.

B nporpamme mno OHOJIOTMM TakK€ YUMUTHIBAIOTCS TpeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHHUU
OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/ydeOHBIX NEUCTBUI 00YUaIONMIUXCS 10
OCBOGHHIO COJIepP KaHUS OMOIOTHIECKOT0 00pa3oBaHUsI.

B mporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIli ypOBEHb) peaau30BaH MPUHITUTI
MPEEMCTBEHHOCTH B W3Y4YeHMH Ouonoruu, Onaromaps dYemy B HEH mIpocMaTpuUBaeTCs
HAIpPaBJIEHHOCTh HA Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMH  JIMYHOCTH, DKOJOTUYECKOTO  MBIIUICHUS,
NPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeXHBbIM OTHOIIEHHEM K OKpY)Karomen
npupoaHoi cpene. [loaToMy Hapsay ¢ H3ydeHUEM O0IIEONOIOTHIECKIX TEOPHA, a TAK)KE 3HAHUI
O CTPOEHHHM HUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
MPOIIECCOB B POrpaMMe 0 OMOJIOTHH YIeJICHO BHUMAHUE UCIIOJIb30BAHUIO MTOJTYICHHBIX 3HAHUN
B TOBCEIHEBHOM JKM3HM [UIsl pEIICHUsS MPHUKIATHBIX 3a7ad, B TOM 4HCIe: NpOopUIaKTHUKU
HACJICJICTBEHHBIX ~ 3a00JIeBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OKpYXKAaloIlel MPUPOAHOIl cpele,
aHAJIM3a BIMSIHHUS XO3SWCTBEHHOW NEATEIHHOCTH YENOBEKAa Ha COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIATHOW HANpPaBICHHOCTH y4eOHOrO
npenMera «bUONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIICUCHHS YCIIOBUHN ISl PEIIeHUs
OJIHOI M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaraer
dbopMupoBaHHE Y OOYYArOMIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOTI'O MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe Mecto. OHa
obecrieunBaeT (HOpPMHUPOBAHHE y OOYYAIONMIMXCS TMPEJACTABICHUNH O HAYyYHOW KapTUHE MUDa,
pacumpsieT 1 0000IIaeT 3HAHHS O KHUBOW MPUPOJE, €€ OTIMUYUTENbHBIX MPU3HAKAaX — YPOBHEBOM
OpraHM3alil M OHBOJIIOLMH, CO3AAaET YCJIOBUS [UIs: TO3HAHUSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBaHus (YHKIIMOHATHHONW TPAMOTHOCTH, HABBIKOB 30POBOTO M Oe30macHoOro odpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOI MPUPOJE U YETIOBEKY.

Bonpimioe 3HaueHWe OWOJOTHS WMEET TaKXKe I PEIICHUS BOCIHTATEIbHBIX U
Pa3BUBAIOIIMX 33/1ay CpeHEro ooIero oopa3oBaHus, cConuaau3anui ooyJyaromuxcs. M3ydenune
Omonoruu 0oecreynBacT yCIOBUS sl JOPMUPOBAHUS HHTEIUICKTYAITbHBIX, KOMMYHHUKAITHOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, JCTETHYECKON KYyJIbTYpbl, CIIOCOOCTBYET MHTErpalluu
OMOJIOTUYECKUX 3HAHUU C TPEICTABICHUSMU M3 JPYrUX y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢busuky, xumun U reorpaduu. HazpanHble MonokeHHs 0 MpeJHa3HAYeHUH y4eOHOro mpeaMera



«buronorusy cocTaBUIM OCHOBY JJISl ONPEACTICHHUS OIX0A0B K OTOOPY U CTPYKTYPHPOBAHUIO €TO
coJlepKaHusl, IPEJCTaBICHHOTO B IIporpamMMe 1o OMOIOTHH.

OTt60p conepkanust yaeOHOro TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0YyYaroIIUEcs TOJIKHBI
OCBOHTH 3HAHMS M YMEHHs, 3HAUUMbIE Ui (POpMUPOBaHUS OOIIEH KyIbTYphl, ONpEAesSIoNne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKAa B OKpY)KaloIeH NPUPOJHON cpefe, BOCTpEeOOBaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU nesTenbHOCTH. Ocoboe MecTo B ATOW CHUCTEME 3HAHUUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QopMHUpOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPUEHTANMAIX JTUIHOCTH, CTIOCOOCTBYIOMINX TYMaHHU3AIIMN OMOJIOTHYECKOTO 00pa30BaHus.

CrpyKkTypupoBaHHue COJepXkKaHUs y4yeOHOro Marepuana B HporpaMMme Mo OHOJIOTHU
OCYIIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU IPUPOJIBL, O €€ YPOBHEBON OPTaHU3aLUU U 3BOJIIOLIMY. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BbIAEIEHBI CleAyIOUINe cofepxKaTelbHble TuHuU: «buonorus
Kak Hayka. MeToJipl HayduHOTro To3HaHus», «Kierka kak Ouosnorndeckas cucrema», «Opranusm
Kak Ouosiornyeckasi cucreMay, «Cucrtema U1 MHOrooOpa3ue OpraHudeckoro Mupa», «IBOJIOLUS
YKUBOU NMPUPOABI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

[lenp u3ydenust yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJaJIeHHE
00y4aromMUMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3allUU >KUBBIX CHUCTEM
pPa3HOTO paHra v NpuoOpeTeHHEe YMEHUN HCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIE€UCTBUH B
OTHOIIECHUH OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3IHYHBIX KU3HEHHBIX TPOOIIEeM.

Joctuxenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcsl peHICHUEM CIeIYIOIUX 3a/1a4:

OCBOEHHE 00YJaIOIUMHUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPHSIX, YICHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTE3aX, TMpaBWJIAX, CIYXKalIMX OCHOBOH s  (HOPMHUPOBAHHS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAy4YHOIO IO3HAHUS,
CTPOCHUHU, MHOT000pa3sMH M OCOOCHHOCTAX >XHBBIX CHUCTEM PA3HOTO YPOBHS OpraHHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

dopmupoBaHre y O0yYaromUXCs MO3HABATEIbHBIX, MHTEIJICKTYAJIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHalM3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISOB,
UAEeH U OIXO00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUy;

CTAHOBJICHHE Yy oOOydJarommuxcsi oOmeld KyabTypbl, (QYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH M OLICHUBATH SIBJICHUS OKPY)KAIOLIET0 MHpa XKMBOM MPUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3y4YEHUU OUOJIOTHH;

dbopMupoBaHUe Yy OOYYAIOMIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HAaHUW B MPAKTUYECKOW JAEATEIbHOCTU YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEIOBEKOM KHBOW MPHUPOBI,
HE00X0IMMOCTH OEpEXHOTO OTHOILICHHUS K HEH, COOTIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OHMOJOTUYECKHUX UCCIIEIOBAHUI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM NSl MOBBIIICHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYpBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHHE TPHOOPETEHHBIX 3HAHWM W YMEHUH B TOBCEJIHEBHOM >KHU3HU JUIS OLEHKU
MOCJIC/ICTBHM CBOEHW NEATELHOCTH IO OTHOIICHHWIO K OKpYXKarolel cpene, cOOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHHE U COOIIOICHUE Mep MPOPUIAKTHKH 3a00JI€BaHHH.

B cucreme cpeanero oOmiero obpazoanusi «buosiorus», ndydyaemas Ha 6a30BOM ypOBHE,
SABISICTCS 00S3aTENbHBIM YYEOHBIM MHPEIMETOM, BXOJAAIIMM B COCTaB IPEIMETHOH 001acTi
«EcTecTBeHHO-HAyUYHBIE [TPEIMETHI.

s u3yyeHus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEr0 OOIIEero 0Opa3oBaHMs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEP)KXAHUE OBYYEHMUSA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMH HaykKaMmu, (uiocoduel, STHKOH, 3CTETUKOH W mpaBoM. Posp Ouomorum B
(bopMHpPOBaHUK COBPEMEHHOW HAy4YHON KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HaYK.

MeTo/1bl TTO3HAHUS KUBOUM MPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OMKMCAHUE, U3MEpPEHUE,
KJaccuukanms, MOJETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTO/IbI TO3HAHUS )KUBOW TIPUPOIBI.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «/crnonbp3oBaHWE pPa3NUYHBIX METONOB MpPHU H3YyYCHUU
OHOJOTHYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALMA.

JKuBbie cuctembl (OMOCHCTEMBI) KakK TMpeAMET u3ydeHUs Ouonoruu. OTiIu4me >KUBBIX
CUCTEM OT HEOPTaHWYECKOW MTPUPO/BI.

CgoiicTBa OWocucteM U HX pa3zHooOpa3ue. YPOBHU OpraHU3aNMH OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBBIM,  OpPraHU3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChEPHBIA.

JdemoncTpanum:

Tabmumpl 1 cxembl: «OCHOBHBIE TPU3HAKW JKU3HU», «YPOBHU OpraHU3AIMU KUBOU
PUPOIBI.

O6opynoBanue: moaens Mosekysl JTHK.

Tema 3. XumMuveckuii cOCTaB H CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XUMUYECKUE 3JIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI.
Bojna u MuHepanbHbI€ BEllIeCTBA.

OYHKIMK BOABl M MUHEPAJIbHBIX BemllecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPBI OEIKOBOU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUNU OEIKOB.

®depMmeHTh — Omosornueckue kKaranuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrparHas  crnenuduuHocts. Kodepmentsl. Butammubl.  Otauuust  pepMeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aTOPOB.

VYrneBoasl: MOHOCAXapH bl (TIII0K03a, pud03a U J1e30KCUpr003a), AucaxapH bl (caxaposa,
JAKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UIIoIo3a). buonorndeckue GyHKIIHH
YIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, Gochomunuabl, CcTrepounbl. [ 'uapoduibHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMUAOB KaK
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneornasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u
byHKUIMN.

[utomoruss — Hayka o kjerke. KinetouHas Tteopuss — mpuMep B3auMMOJACHCTBHS HUIIEH U
(dakToOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KICTKH.

Knerka kak nenoctHas >kuBasi cuctema. OOIiye Npu3Hakyu KJIETOK: 3aMKHYTasl Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJka.



Tumbl KIETOK: »JyKapuOTHUYeCKass M MpokapuoTHueckas. (OCOOEHHOCTH CTPOEHUS
MpoKapruoTUUECKOU KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXxHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Ina3maruueckas memOpana, e€ cBoicTBa W (QyHKuuu. LuToruiasma m e€ oOpraHoMAbL.
OnnomemOpannbie opranou bl kietku: JI1C, ammapar ['omsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUbI KJIETKU: MUTOXOHPHUH, MIACTUABL. [Iponcxoxienne MUTOXOHAPUMA 1 m1acTul. Bussl
wiactug. HememOpaHHble OpraHoufbl KIETKH: PUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPHUOIH,
PECHUYKH, KTyTUKU. DYHKIIUN OpraHOUI0B KJIETKU. BKiltoueHus.

Snpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, k. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHne XHMHYECKMX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacrnipeniesieHue XUMAYECKUX JJIIEMEHTOB B )KUBOU MIPUPOAEN.

Tabmuper u cxembl: «llepuonuyeckass Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocuHTe3 Oenkay, «CTpoeHrne MOJIeKybl 6enka», «CTpoeHne GpepMeHTay,
«Hyxnennoseie kucnotel. [JHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue XKUBOTHOM KIeTKn», «CTpOeHUE pPacCTUTENIbHOU KIeTKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKNY, «CTpOEHUE A/pa KIETKH», «Y TIIEBOABDY, «JIMIuIb.

OO6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpydOBaHUE Uil NPOBEACHHS HAOIIONCHUM,
U3MEpPEHMi, SKCIEPUMEHTOB, MUKPOIpENapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHaAIbHbBIX
KJIETOK.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuast pabotra Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTUBHOCTH (pepMeHTOB (HA
pUMepe aMHJIa3bl WM KaTaaasbl)y.

JlaGopatopHasi pabora Ne 2. «M3ydeHHE CTPOCHHUS KIETOK PACTEHHH, >XUBOTHBIX W
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE).

Tema 4. /KuzHeaeATeIbHOCTH KJIETKH.

OOmeH BemiecTB, WIM MeTabonu3M. AccuMmmisanus —(TUIaCTHYECKUH  OOMEH) |
TUCCUMUIIALIUSA (SHEPreTUYeCKHit 0OMeH) — JIBe CTOPOHBI €AMHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAaHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodublid. Ponb depmenToB B 0OMeHe
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass Ha3zbl (orocuHTeza. Peakuuu ¢doTocuHTE3A.
DddexkTuBHOCTL hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A /IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAUCHWE XEMOCHHTE3a /I KU3HH Ha
3emuie.

DHepreTuyeckuidi OoOMEH B  KJeTKe. PaciieruieHwe  BEIecTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTallbl YJHEpreTudeckoro oomena. [ nmukonus. bpoxkenue u
ero Buabl. KucinopogHoe oOkuciieHHWe, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIBbHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUICCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK. Peanuzarus
reHeTH4ecKoi nHpopMauu B KieTke. ['eHeTHuecKuil Ko M ero cBOWCTBA. TpaHCKPHUILUA —
matpuuHblid cuaTe3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnnTe3e Oernka.

Hexinerounsie hopmbl xxu3HA — BUPYCHI. MicTopust oTkpeiTrs Bupycos (/1. Y. UBanoBCKuiA).
OCOOEHHOCTH CTpOEHHsI M KM3HEHHOTO IMKJIa BUpYycoB. bakrepmodaru. bonesnu pacrenwuit,



KHUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycamu. Bupyc ummyHnoneduuurta yenoseka (BUY) —
Bo3Oyautens CIIWa. OOpaTHas TpaHCKpHUIIIWSA, peBepraza W wuHTerpasa. Ilpodumaktuka
pacnpocTpaHeHuUs] BUPYCHBIX 3a00JIeBaHUH.

JdemoncTpanum:

optpers: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpt w  cxembl: «Tunel  nmuTanus», «Metabomuzm»,  «MUTOXOHIPHSY,
«QHepreTrueckuii 0OMen», «Xmiopormacty, «Dotocunrtes», «Ctpoenune [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «[eHernueckwii kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbId 1MKn Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: monenu-anmiankayuu «Yasoenue JIHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe M MHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii 1WKJI, WM >KA3HEHHBIM UK KiIeTkd. MHTepdaza m mutos. Ilpomeccsl,
npoTekaromue B uHTEpdasze. Pemnmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHUIl. J[MIUIOWTHBIA W TAlUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. LluTonornueckne OCHOBBI Pa3MHOXKEHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne knetku — Muto3. Ctanuu Mutosa. [Ipoiecchl, mpoucxosinue Ha pa3HbIX CTaJAusIX
MHUTO3a. BHOTOrHYecKHii CMBICT MUTO3A.

[IporpamMmmupyemasi rubensb KIETKH — alonTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecroioe U 1moyioBoe. Byl 6ecronoro pa3MHOKEHHUS:
JIEJICHUe HaJBOE, MOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHBHOE
pa3mMHo)xeHHe. VICKycCTBEHHOE KJIOHMPOBAaHUE OPraHW3MOB, €10 3HAYEHUE JJIs CEJICKIINH.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.

Meiio3. Craguum meito3a. Ilpoueccel, mpoucxonsdiue Ha craausx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbicn 1 3HaueHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1o/10BBIE *Kene3bl:
CEMECHHHUKU U sSUYHUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KIETOK — ramer (CIepMaTo30U,
SUIEKIIETKA) — CclepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHS SUIEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTHUSI Y IO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpYJSIuUs,
opranoretes. [ToctamOproHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Buthe pactennii. OHTOT€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH, CTaIuN
pa3BUTHA.

JdemoncTpanum:

Tabmumpl u cxembl: «@OpMbI pa3MHOKEHHSI OPTAHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHHE Y
I[BETKOBBIX PAaCTeHMIN», «BererarnBHOE pa3sMHOXKEHUE pacTeHUil», «Jlenenne kneTku 6akrepuii»,
«CTpoeHHe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBbD», «KieTouHslli UK, «Permmkanus
JHK», «Muto3», «Meiio3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOIUTAIOLIUX
1 4esioBeKay, «OCHOBHBIE CTAINA OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrepMaTo30HIbl MIIEKOMUTAIOIIETOY,
«Siinexnerka miekonuTaroero», «Kapuokunes B KJIIeTKax KOPEIKa JyKay, MarHuTHast MOZEJIb-
anmuukanys «Jlenenue knerkuy, moaens JJHK, monens meradazHoii XpoMOCOMBL.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaboparopHuas pabota Ne 3. «HabmoneHne MuTo3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.



Jlaboparopuass pabota Ne 4. «M3ydeHuWe CTpPOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropuss pa3BUTHUS TEHETUKH. Poiib LHUTOJNOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TEeHETUKH (TMOPHUI0JIOrMYECKU, LHUTOT€HETUYECKUI, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATUA. | 'eHeThUeckasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HAacleAOBaHUs  MPU3HAKOB, ycTaHoBieHHble [. Mennenem.
MonorubpuaHoe CKpeuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['munote3a uyuctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHME.

JuruOpunHoe  CKpeniuBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTnyecknue OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEe CKpellMBaHUE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS JJIs1 OTPEACIICHUS] TeHOTHITA OCOOH.

CueruieHHOe HacnefoBaHue Tpu3HakoB. PaGora T. Moprana 1o CIETUICHHOMY
HacJe10BaHUI0 TeHoB. HapylieHue clienieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.

I'enetuka nmosna. XpoMOCOMHOE OIpe/eieHne mnoia. AyTocOMbl U MOJOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
MOJIOM.

N3meHunBOCTh. BrIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJeACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIUPHUKAIMOHHONW H3MEHYHBOCTH.
Bapuanuonssiii psig u BapuanudoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOANPUKANIMOHHONW N3MEHYMBOCTH.

HacnenctBenHasi, iy reHOTUNHUYECKasi, N3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHUUBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHMBHOW WM3MEHUMBOCTH. MyTalllOHHAs
u3MeHuuBoCTh. Kiaccudukanuss myranuid: reHHble, XpOMOCOMHBIE, I'eHOMHble. YacToTa u
NPUYMHBI MyTaluii. MyTareHHnbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
n3meHurBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKU YeEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HENOBbIM, IUTOTCHETHUYECKUN, OHOXUMHUYECKUH, MOJIEKYISPHO-
reHetudyecknid. COBpEMEHHOE OIpEeAENICHHE TE€HOTHUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ nomoimipio [1I[P-ananusa. HacnenctBeHHbie 3a0onieBaHUs
yelloBeKa: TreHHble Ooyie3HH, OO0JIE3HHM C  HAClEACTBEHHOW IPelpacnooKEeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaTHdeckne W TeHepaTUBHbIE MyTanud. CTBOJOBBIC KIETKH.
[TpunuMnbl 310poBOrO 00pas3a >KU3HHU, AUATHOCTUKH, MPOPUIAKTUKHI U JICYCHHUS] TE€HETUYECKUX
Oone3Hell. MeaMKO-TreHeTUYecKoe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIIMHCKOM TEHETHKH B
MPEOTBPALICHUH U JICUEHUU TeHeTHYEeCKUX 3a00JIeBaHU YeTTOBEKa.

JdemoncTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmunpl 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE U €ro LUTOT€HETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUSI M €ro IUTOTeHETUYeCKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpELIMBAHUI,
«Mero3y, «B3anMoIeliCTBUE AJJIENBHBIX T€HOBY, «I €eHeTHUeCKue KapThl PACTEHHH, )KUBOTHBIX U
yenoBeka», «l'eHernka mona», «3aKOHOMEPHOCTH HACIENOBAHUs, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Bumbl wu3MeHunBoCTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gaxropay, «l'eHeTHKa Tpynn KpoBu», «MyTalllioHHas
U3MEHUYUBOCTbY.



O6opynoBaHue: Mojenu-anmaukanuu «MoHoruOpuaHoe ckpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemBanue», «llepekpéct XpoMocom», MHKPOCKOI H
Mukpomnpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUIbEB U OKPACKU Tena), repdapuid
«["opox moceBHOW.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTtopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO M JUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIPEIIapaTaxy.

JlabGopaTtopnast pabota Ne 6. «3ydeHne Moau(puKaIMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BAapUALMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

JlaGopatopnass pabora No 7. «AHamu3 wMyTanmwii y Apo30riibl HAa TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKA.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U Mpouecc. 3apoKICHHUE CEIEKINU U ToMecTukanus. Yuyenue H. M.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsI
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMEHHBIE METOIBI CEICKIMU. MacCOBBIi U WHIUBUAYATbHBIA OTOOPHI B CENEKIIMU
pactenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoacTBEHHOE CKpelIMBaHUE — UHOPUIAMHT.
UYucras nuaust. CKpelnBaHue YUCTHIX TUHUHA. ['eTeposuc, mim rubpuanas cuna. Heponctennoe
cKpemuBaHue — aytopuaunr. OtaanénHHas ruOpugusanus U e€ ycnexu. VckyccTBeHHBIN
MyTareHe3 M IMOJYyYeHUE MOJUIUIONAOB. JOCTHXKEHUs CEJIEKLUHMH pPACTEHUM, >KUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHAass HMHXKEHEpHUsA. OTambl CO3JaHUA
pekomOunantHor JIHK wm Ttpancrennsix opranusmoB. Knertounas wmxkenepus. Kietounbie
KyJIbTypbl. MUKPOKJIOHANIbHOE pa3MHOKEeHHE pacTeHuil. KilonnpoBaHue BbICOKONPOAYKTHBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiembl. MO —
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpamuu:

[Moptpersr: H. Y. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabmupel u cxeMmbl: kapra «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «Ilopoapl 1oOMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHil», «OTnanéHHas
rubpuamsamus», «Pabotel akagemuka M. @. MHWeanoBay, «llomumnounnus», «OOBEKTHI
ounorexHonoruny, «Knerounple KylabTYpbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHWE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKU TJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pacrenui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUU pPAacTeHUI U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENBHBI y4acTOK, B TEILUIMYHOE
X03SIUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBosONHMOHHAsA 0HOJIOTHS.

[Ipennocelaky BO3HUKHOBEHHSI 3BOIIOLIMOHHON TEOPUH. DBOIOLIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BiusiHue 9BOIIOIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUU U JPYTUX HayK.

CupzerenbcTBa 3BosoLUU. [lageoHToIOrNYECKHE: TOCIIE0BATEIBLHOCTD MIOSBJICHUS BUI0B
B IAJCOHTOJOTMYECKOM JeTonucH, nepexojaHsle (Gopmbl. buoreorpaduueckue: cXoicTBO H
paznuune ayH u GJIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuuyusi 3MOPHOHOB pa3HbIX BHJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTWYHBIE, PYIAMMEHTapHbIE OPraHbl,



aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBIOKyIIME CHMJIBI  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpH
OTPaHUYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHUYMBOCTb, OOphOa 3a CylIecTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) 1 e€ OCHOBHBIEC OJIOKEHHUS.

Muxkpossomronus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUH.

JBmwxynme cuibl ((hakTophl) BOJIOLUMU BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOMHATUBHAs U3MEHYMBOCTb. [lonmynsaionHbIe BOJIHBI U Apeiid reHoB. M3omsanus u Murparus.

EcrectBenHblif 0TOOp — Hampapistomuil ¢axtop sBosonnd. DOpMBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [IpumMepsl npucnocodaeHuit
y OpraHu3MoB. ApoMop(03bl U UIMOAJANTALIIH.

Bun wu BumooOpaszoBanme. Kpurtepum Bunma. OCHOBHBIE (GOPMBI BHI000pA30BAHUSA:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxposBosrorusi. PopMbl 3BOJIOLMH: (puieTUYecKas, AWBEPreHTHAs, KOHBEPTrEeHTHas,
napaniensHas. HeoGpatumocTs 3Bomonuu.

[Ipoucxoxaenue  OT  HeCHEUMANU3UPOBaHHBIX  IpenkoB.  IIporpeccupyromas
crenuanu3anus. AfanTUBHas pagualys.
JdemMoncTpanuu:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkens, @. Mroep, A. H. CeBepios.

Tabmuip! u cxeMbl: «Pa3BUTHE OPraHUYECKOro MUpPa Ha 3emiiey, «3apOoIbIITI TO3BOHOYHBIX
KUBOTHBIX», «ApXeonTepukcy, «PopMbl O0PHOEI 3a CyIeCTBOBaHME», «ECTECTBEHHBIH 0TOODY,
«MHoroo0pa3ue CcOpTOB pacTeHuit», «MHOTro0oOpa3ue MopoJ >KUBOTHBIXY, «llomymsium,
«MyTanyoHHas: U3MEHUYUBOCTHY, «ApomMopdo3bl», «Mnuoananramuny, «O0mas aereHepamnus,
«/IBmwxymue cuibl sBoonnny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopbba
3a CYILLECTBOBAHHEY, «[IpucnocobreHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BUJ1000pa30BaHKe», «IKOJOTHUIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0OpP TUIOZOB U
ceMsiH, Kosutekuus «[IpuMepsl 3alUTHBIX MPUCTIOCOOIEHUN Y dKUBOTHBIX», MOJIeNb «OCHOBHbBIE
HATPaBIICHUS IBOIIONUNY, 00bEMHAs MoJIenb «CTPOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, Kosuiekuus «@DopMbl COXPaHHOCTH HCKOIAEeMbIX
JKUBOTHBIX U PACTCHMI», MoJenb amuvkanus «llepexkpéct XpomMocom», BIIayKHBIE IIperapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TeEIa).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGopaTopnast pabGora Ne 2. «OmnmcaHue TPUCITOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JonayuyHble MpeACTaBICHUS O 3apOXKAEHUU XU3HU. HaydyHble TMNOTE3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W IMaHCHepMus. XHUMHYECKas HBONIONUA. AOHOTCHHBI CHUHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHMUECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKICHIE XUMUUECKOU
sBoonnu. HavaneHblie aTamnbl Onosorndeckoit sBomoruu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYpP U BO3HHMKHOBEHHE MPOTOKIETKH. [lepBble KIETKHM U WX HBOIIOLHUAL.
DopMUpPOBaHNE OCHOBHBIX TPYIII XKUBBIX OPraHU3MOB.

PasBuTne xu3Hu Ha 3emuie 1o 3paM u nepuojam. Karapxeil. Apxelickas u npoTepo3onckas
apsl. [Taneo3oiickas 3pa u e€ mepuoabl: KeMOPUHUCKUH, OPJIOBUKCKUHN, CHUTYPHUICKHMA, IEBOHCKHA,
KAMEHHOYTOJIBHBIH, IIEPMCKHU.



Me3so30iicKas 3pa U €€ epruoAbl: TPHACOBBIN, FOPCKUH, METIOBOM.

Kaiino3zoiickas 3pa U €€ nepro/ibl: MajJleOreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KJIMMara U TeoJIOTHYEeCKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOIIOLUU
PACTUTENBHOTO U )KUBOTHOTO MUpa. ApoMopd03bl y pacTeHHI! 1 )KUBOTHBIX. [losiBIeHue, pacBeT
Y BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3BoJiouUd. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIIIbI OPTraHU3MOB.

OBOJIIOLIMST  YEJIOBEKAa. AHTpPOINOJOTHSl Kak Hayka. Pa3BuThe mpencTtaBieHUd O
MPOUCXOKICHUH YesloBeKa. MeTo bl nu3yueHus antponorene3a. CxoACTBa U pazinyus YyeloBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTIOBEKa.

Juxymme cunbl  (pakTopel) aHTpomorenesa. HaciencTBeHHass WM3MEHYHUBOCTh H
€CTeCTBEHHBINH 0TOOp. OOmecTBeHHBINM 00pa3 )KU3HHU, U3TOTOBIICHUE OPYAHHN TPY/a, MBIIIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIIMM YEJIOBEKA: ABCTPAJOMUTEKH, YETOBEK yMENbIH,
UYenosek mnpsamoxoxpsammii, YemoBek HeaHaepTalbCckui, YenoBek pasymsbld. Haxonku
HCKOMAeMbIX OCTaTKOB, BpeMsl CYILIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHHUs, 00BbEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OOJBINHME pachl: €BPOIECOUHAs (€Bpa3uiickasi), HETPO-
aBcTpasionjiHasi  (dKBaTOpHajbHas), MOHTOJOWAHAA  (a3MaTCKO-aMepuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH MIPEICTaBUTENEH YEIIOBEYECKUX pac K YCIIOBUSM cyllecTBoBaHusA. EqMHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JdemoncTpanum:

Hoptpetsl: @. Penu, JI. ITactep, A. M. Onapun, C. Musnnep, I'. FOpu, Y. lapBus.

Tabmuupl u cxembl: «Bo3HukHOBeHHE COTHEYHOU CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «l[IpokapuoTudeckas KIETKa»,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKOoro mMupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YelloBeKa M YeIOBEKOOOpasHBIX 00e3bsH», «OCHOBHBIE MECTa IMaJCOHTOJIOTUYECKUX HAXOHOK
MPEIKOB COBPEMEHHOIO 4YeloBeKka», «J/lpeBHeimme monu», «/peBHue moan», «llepsbie
COBpPEMEHHBIE JII0IN», «UelI0BeUeCKHe pachi.

O6GopynoBanue: My «l[IpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAaHTPOIa, HeAHACePTaIbIla, KPOMAaHbOHIIA), CICNKH WIH U300paKeHHUs] KAMEHHBIX OpYyIUi
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIIEPhl, pyousia, ckpediia), TeoXpOoHOJIOTHYECKass Ta0JnIla,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[IpakTuueckast padora Ne 1. «/3yueHne UCKOMAaEMBIX OCTaTKOB PACTEHUH M KMBOTHBIX B
KOJUTEKLIHASX .

DKCKypcusi «IBOJNIOIUS OPraHUdecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WIIH
KpaeBeIUECKUI My3€il).

Tema 3. OpranusMsbl U OKpPYKalOIas cpeaa.

OKoJorusi Kak Hayka. 3aJadyd W pas3ielibl AKOJOrMU. MEeTOoJbl 3KOJIOTHYECKUX
UCCIJIEOBAaHUM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JyIIHas,  I[OYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Oxonorunueckue (akropsl. Kmaccudukamus sxomornueckux (HakTopoB: aOHOTHYECKUE,
OMOTHUYECKUE B aHTPOIOTreHHBIC. J[elicTBHE IKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnueckue  (QakTophl:  CBET, TEMIlepaTypa, BJIKHOCTb. DOTONEPUOAU3IM.
[TpucnocobneHnst OpraHu3MoB K ICHCTBHIO a0MOTHUECKUX (hakTopoB. bruomornuecknue puTMsl.

buotnueckne  ¢dakTopel. Buumbl OHOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHUS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomneparus, MyTyalin3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HaxXJEOHMYECTBO). AMEHCANM3M, HEHUTpaiM3M. 3HauyeHHE OMOTHUYECKHX
B3aMMOJICHCTBHI JIJISl CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTEpUCTUKH momyisiur. OCHOBHBIC TMOKa3aTeld TOMYJSIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpauus. JHuHaMuka
YUCIIEHHOCTH TOMYJISIIIAY U € PeryJsiusl.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmumpl u cxemsl: kapta «I[Ipupogubie 3081 3eMuny, «Cpeasl 0OUTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «l[lomynsmun»y, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TOMYJSIUN
uHpy3opun-Tydenbrny, «llumesbie nenmy.

JlabopaTopHble U NpakTHYeCcKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
0oOUTaHUSD.

JlaGopaTtopHnas padota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICyCay.

[Ipaxtuueckas padora Ne 2. «[loc4€T MIIOTHOCTH NOMYJISAILMA pa3HBIX BUOB PACTCHUI.

Tema 4. Coo0mecTBa U 3KOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl — OuolleHO3a:  BHJIOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (numeBas). Buapl-gomuHaHThl. CBsI3M B OMOIIEHO3E.

DKooruyeckne cuctembl (dKocucremsl). [loHsTHE 00 SKOCHCTeMe M OMOTreoleHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopoT BemecTB M HOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHbIE TOKa3aTeNd JKOCHCTEMBI: Onomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHUAbL: MPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOperyJisiius, pazputue. Cykueccus.

[Ipupoanble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WM
HIMPOKOJINCTBEHHOTO Jieca.

AHTPONIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buomornueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OHMOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenne B. U. Bepuaackoro o 6uoctepe. I'panuiipl, coctaB u cTpykTypa 6uocdepsl. XKusoe
BemecTBO W ero ¢Gynkmuu. OcoOeHHOCTH Omocdepbl Kak TI00aTbHONH IKOCHUCTEMBI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OMOTCOXMMHUUYECKHE ITMKIIBI 3JEMEHTOB (yTiiepojia, a3oTa).
3oHanbpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC W3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHM€e NpUPOIBI U yenoBedecTBa. CoxpaHeHne OuopazHooOpas3usi Kak OCHOBA
ycroiunBocTr O6rochepsl. OCHOBA palMOHATBHOTO YIPABICHUS MPUPOJHBIMU PECYpCcaMu U UX
UCIOJIb30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

[Toptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxemsbl: «[lumieBsie nenuy», «bUOIEHO3: cocTaB U CTPYKTypay, «IIpupoaHbie
coobmectBay, «lenu mnurtanus», «Okonoruueckas nupamuna», «buochepa u uenoBex»,
«DKOCUCTEMA IUPOKOIUCTBEHHOTO JIeCay, «DKOCUCTEMA XBOMHOT O jiecay, «bruoleHo3 Bogoémay,
«Arpouenos3», «lIpumepHble aHTPONOTreHHbIE BO3ACUCTBUS Ha TNpUpody», «Baxueimme
WUCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOA», «llodyBa — BakHEWIIash COCTABIISIOINAS
ouochepnr», «DakTopel gerpamanuu  1nouBy, <«llapHukKOBBI  3pdekT», «DakTopsI
PaznoaKTUBHOTO 3arpsi3HeHUs Onocgepbl», «Obmas ctpykrypa 6uocdepsl», «PacnpoctpaneHue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Ouocheprb», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

O6opynoBanue: MoJenb-anTuIMKanus « Tunmiuaapie OMOIeHO3bI», TepOapuil «PacTutensHbIe
coobmuiectBa», kosulekuuu «buoreHos», «Bpeaurenn BaKHEHIINX CEIbCKOXO03SHCTBEHHBIX



KyJIbTYp», TepOapuu M KOJJIEKUMH pACTEHUH M >KUBOTHBIX, NPUHAIJICKAIINE K Pa3HBIM
9KOJIOTUYECKHUM TpyIiaM oxHoro Buaa, Kpacuas kaura Poccutickoit denepannu, n300paskeHUs
OXpPaHACMBIX BUIOB paCTeHI/II\/'I 1 )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOI'PAMMBI 110 BMOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

Cormacao ®I'OC COQO, ycraHaBimuBarOTCA TpeOOBaHUS K pPeE3yJlbTaTaM OCBOCHHS
00y4JaIUMHUCS TIPOrpaMM CPETHEro 00IIero 00pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs INpeaMera «bHoiorus» BblAEICHBI
CIICAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOINPEAEICHHUIO,
HaJIMYMe€ MOTHMBALMU K OOYYEHHIO OHOJIOTMHM, LEJIECHANPABICHHOE pAa3BUTHUE BHYTPEHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAAULUN Pa3BUTHS
OMOJIOTMYECKOr0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaroIUXCs pyKOBOICTBOBATHCS B CBOCH
NESITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMHM, IPUCYLUIMMH CHUCTEME OMOJIOTHYECKOro
00pa3oBaHus, HATMUUE YKOJOTHUECKOTO NMPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH LIENIU U CTPOUTH
KU3HCHHBIE IIaHBI.

JInuHOCTHBIE pE3yabTaThl OCBOCHMsI Ipeamera «buonorus» nocTurarorcs B €AUHCTBE
y4eOHOIl M BOCHUTATEIBHON JESATEIbHOCTH B COOTBETCTBHM C TPAJUIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKMMH M AYXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMHU, IPUHSATHIMU B
o0miecTBe MpaBWIaMd M HOPMAaMHU MOBEICHHMSI M CIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHS, PAa3BUTHS BHYTPEHHEH MO3ULUHU JMYHOCTH, MMATPUOTU3MA,
YBaKEHHS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTapIIeMy IOKOJEHHIO, B3aUMHOIO
yBOKEHUs, OCEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIuI0 W TPaIulHsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPYKarolIen cpee.

JIMYHOCTHBIE Pe3yNabTaThl OCBOEGHHUS YUeOHOro mpeaMera «buoorusy JT0KHBI OTpaXaThb
TOTOBHOCTb M CITOCOOHOCTh O0YyYarOIMXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHUEHTAllMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJeHUI, COOTBETCTBYIOIIUX TPAJULUOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIiecTBa,
pacIIMpeHUe KU3HEHHOIO OMNbITAa M OIBbITa JEATENIBHOCTH B IPOLECCE peaM3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATENBHOM JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

C(OPMHUPOBAHHOCTb  TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak aKkTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOro 00IIEeCTBA;

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX IIpaB M OOA3aHHOCTEH, yBaKEHHE 3aKOHA U
IIPABOIIOPSAJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JESATEIbHOCTH IMPU CO3JaHUU Y4EOHBIX MPOEKTOB,
peleHrH yueOHbIX U MO3HABAaTEIbHBIX 33/1a4, BHIIIOJHEHUN OUOJIOTHYECKUX HKCIICPUMEHTOB,;

CHOCOOHOCTh  ONpENENsATh COOCTBEHHYKO MO3MIMIO 110 OTHOLICHHIO K SIBJICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHUE  Y4YUThIBaTh B  CBOUX JCHCTBUSX  HEOOXOJUMOCTb  KOHCTPYKTUBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOSKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSMHU M COLIMATBHBIM
HIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
IIO3HABATENBHBIX W HUCCIEN0BAaTEIbCKUX 3a/1ad, YB)KUTEJBHOTO OTHOLIEHHS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXKIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOH U BOJIOHTEPCKOM EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOPMHUPOBAHHOCTH POCCHICKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoO#, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHUE K IPUPOTHOMY HACIIEINIO ¥ TAaMSATHUKAM MPUPOAbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATH BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAUCHUs OWOJOTMH B TO3HAHWM 3aKOHOB NPHUPONBI, B JKU3HHU 4YEIOBEKa U
COBPEMEHHOTO O0IIECTBa;

ujeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyLIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMUTENSIM, CO3JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS LIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETHUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B pPa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBISATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAIBHOIO0 (JIArONoJIy4usi:

MOHMMAaHUE U pean3alus 3J0POBOro U OE30MacHOTo o0pasa KU3HH (3I0pPOBOE MUTAHUE,
coOIofieHre TUTUEHUYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢uU3MUYECKass AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TIPAaBWJ WHAMBUAYAIBHOTO M KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIO/ICH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aKOTOJs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10JII00Ue;

TOTOBHOCTb K aKTUBHOM J€SATEIHHOCTH TEXHOJIOTMYECKON M COLIUANIbHON HAIIPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO €S TEIbHOCTb;

MHTEpEC K pa3imuyHbiM cepam mpodecCHOHATBLHON AESITeNbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHBIN BBIOODP OymyIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3Hoe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphbl: MPUOOPETEHHE OMNbITa MJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

OCO3HaHHUE TT100aJIBbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTH MCMOJB30BaTh MPUOOpPETAEMbIE TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUS
IpU pelleHuu MNpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COONIOICHNE



MpaBuJl MOBEACHUS B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BHJOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEINPUATUE NCWCTBUM, MPUHOCAIIMX BpEJ OKPYXKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPeIPUHUMAEMbIX
JEHUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYpPhI, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOM HAIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMUYE€CKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaKk CpeCTBa B3aUMOIEHCTBUS
MEXAY JIOJIbMU U TIO3HAHUSI MUDA;

MOHUMaHue crenupukn OMOJOTUM KaK HayKd, OCO3HaHMs €€ poiau B (PopMUpOBaHUHU
paIMOHATLHOTO HAYYHOTO MBIIUICHHSI, CO3/IaHUHU IIEIOCTHOTO MPEACTABIECHUSI 00 OKPYKAIOIIEM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOulecTBa, B MO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIeM COXpPaHEHUS PUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHOW IUBHIIM3AIMU: 00eCreUeHUs
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHble MpoOieMbl pa3BUTUS YEIOBEUECTBA, MOKUCKA MyTeH BBHIXOJa U3 TNI00aIbHBIX
AKOJIOTHUYECKUX TIPOoOJIeM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
MCIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYEHUU OMOJOTUYECKUX 3HAHHWMA B IEJISIX MOBBIIICHHS OOIICH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yYaroumxcs, opMUpyeMOor IpU U3y4eHUH OHOJIOTUY;

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJb3YeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONydyaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYXKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JesaThb OO0OCHOBaHHBIE
3aKJTFOYCHHUST HA OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCS JAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BaTh OHMOJIOTWYECKHE 3HAaHUS IS pPELICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAay4HOH N€ATENbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble Pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bHoNorusy BKIIOYAIOT:
3HAYMMbIe JUIT  (OPMHUPOBAaHUS MHPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHEIC
(MeXMmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIIHE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U cnen(UKy METOZOB IMO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHHE, IPOIECC, CUCTEMa, HAYYHBIH (haKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIEOBaHNEe, HAONIOIEHUE, U3MEPEHUE, IKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yueOHble NeiicTBUA (TO3HABaTeNbHbIE, KOMMYHUKATUBHbIC, PETYISATUBHBIE), 00€CIIEUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHONH TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OO0YyYaroIIuXCs,
CIIOCOOHOCTH 00yJarmuxcs UCIIOJTb30BaTh OCBOCHHBIC MEXIUCIUTUTHTHAPHBIC,



MHUPOBO33pPEHUYECKHE 3HAHUS W YHHBEpCalbHbIe y4YeOHBbIC MACWCTBUS B IIO3HABATEIbHOM U
COLMAJIbHOM MPAKTHUKE.

MertarnpeMeTHbIE pe3ysbTaThl OCBOSHHS MPOTrPaMMBbl cpelHero oOIiero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JJornYecKue AeCcTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

HCII0JIB30BAaTh IIPpHU OCBOCHUUA 3HAHUHU HpI/IéMI:I JIOTUYCCKOI'O MBIIJICHU S (aHanma, CHHTC3a,
CpaBHEHHUS, KiIacCH(pUKAIMK, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX TTOHATHA
(BBLACTATH UX XapaKTEpHbIC IPU3HAKU, YCTAHABIMBATD CBSA3U C IPYTMMHU HOHATHAMH);

ONpeAeNaTh LEeIN AeATeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMU

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATHS JUIsl OObSACHEHHs (AaKTOB U SIBICHUU KHUBOM
HpPUPOIBL,

CTPOUTH JOTHUECKUE PACCYXACHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, TI0 AHAJIOTUH ), BBISBIIATD
3aKOHOMEPHOCTH M NPOTHUBOPEUHUSI B pacCCMaTPUBAEMBIX SBJICHUSX, (POPMYIHPOBATH BBIBOJBI U
3aKIJIIOUEHUS;

MMPUMCHATH CXCMHO-MOJCIIbHBIC CPCACTBA Ui MPCEACTABJICHHUA CYINICCTBCHHBIX CcBsI3el U
OTHONIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI pa3HOro poja,
BBISAIBJICHHBIX B pa3JIMYHBIX I/IH(bOpMaI_[I/IOHHBIX HCTOYHHUKAX,

pa3pabarbIBaTh IJIaH PELICHUS MPOOIeMbl ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
Y HEMAaTEPHUAIbLHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OLICHUBATbL PUCKU HOCHGI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIeN0BATEIbCKHE IeHCTBHS:

BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKAMU
paspernieHus mpodieM, CTOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

HCIIOJI30BATh PAa3JIMYHBLIC BUABI ACATCIBHOCTHU IO IOJYYCHHWIO HOBOI'O 3HAHHA, CTO
UHTEPIIPETANY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYyalUsX, B TOM 4YHCJE MpU
CO3JaHuun y‘-I€6HI>IX " COUAJIBHBIX ITPOCKTOB,

dbopMupOBaTh HAyYHBIA THUI MBIILIECHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
IOHATHUAMHU U MCTOJaMH,

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIIbHOW ACATEIHHOCTH U
JKU3HCHHBIX CUTYallUAX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTaTh
TUIIOTE3Y €€ PEILICHMS, HAXOAUTh apIyMEHTBI Ul JOKA3aTe/IbCTBA CBOUX YTBEPKICHUN, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHMUS,

AHAJIU3UPOBATD MOJIYYCHHBIC B XOJ€C PCHICHUA 3aJa4 pC3YJIbTAThbl, KDUTUUCCKU OLICHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MMOUCK MEpeHoca CPEeACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBHYIO CPey;

YMETb TMEPEHOCUTh 3HAaHUS B I[IO3HABaTEJIbHYIO M  MPAKTUYECKyI0  0O0JacTH
KUBHCOACATCIIBHOCTH,

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTel;



BBIJIBUTATh HOBBIC WJCH, IpeajaraTh OPUTHHAIBHBIC TMOAXOABl M PEIICHHs, CTAaBUTh
po0JIeMbI U 3a/1a4H, JOMYCKAIOIIUE albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nHpopManmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGPOpMAIHK (TEKCTEe Y4EeOHOTo MocoOus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHaNM3UpOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
IPEeCTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMTPOTHUBOPEUYHBOCTH;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IOUCKEe U OTOOpe
O6uonornyeckoi HH(GopMaIK, He0OXO0AMMOMN AJISl BHIOJHEHUS y4eOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI,
COBEPILECHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTABICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMebl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAY4YHBIN $3bIK B KauecTBE CpeACTBa MpH paboTe ¢ OHOJOrnyecKoit
uHpopMaLrell: TPUMEHITh XUMHUYECKUE, (pU3MUecCKue M MaTeMaTU4eCKHe 3HAKH M CHMBOJIBL,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3OBBIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJIQ/IeTh HABbIKAMHU pAacClO3HAaBaHUS U 3alUThl  MHGOpManuu, HUHPOPMALMOHHON
0€301aCHOCTH JTMYHOCTH.

OBiageHne yHHBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHM e CTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXJIaeMOM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KICHHS OTHOCUTEJIbHO BBINIOJHEHHUS IMpeajaraeMoil 3ajJadd, YYHUTHIBaTh MHTEPECHl U
COIJIACOBAHHOCTh MO3ULIMHI IPYTUX YYaCTHUKOB JUANIOTa UM TUCKYCCHUH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOILIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PJIMKTHBIX CUTYAIlHid, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH MEPErOBOPHI;

BJIAJCTh PA3IUYHBIMHU CIIOCOOAMM OOIIEHHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUs
OPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEeKTHOU (opme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUSI C HCIOIb30BAHHEM SI3BIKOBBIX
CPEZCTB.

2) coBMeCTHAasl IeITeIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHIWBUIYaTbHOU palbOTHI MpH
perieHnr OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIIITOBBIX
¢dbopM B3aMOAEUCTBUS MPH peIICHUH Yy4eOHOH 3a1aun;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KI0TO WIeHA KOJUIEKTHBA;

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHU30BBIBaTH M KOOPAWHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIIPEIEIIATh POJIM ¢ Y4ETOM MHEHUI
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU paOOTHI;

OLIGHUBATh Ka4eCTBO CBOETO BKJAJA U KAXJOT0 YYaCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejlarath HOBBIE MPOEKTHI, OICHUBATH HMJEH C MO3UIMHU HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISATh IMMO3UTHBHOE CTPATETMUYECKOE TOBEJCHHE B PA3JIMYHBIX CUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBiageHne YHHBEPCAJIbHBIMH PeryJsiTUBHBIMU JIeiiCTBUSMMH:

1) camoopranu3anus:



UCIIONIb30BaTh OWOJIOTMYECKUE 3HAHUS M7 BBIABICHUS NPOOJIEM M HUX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUU IIEJICBBIC M CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYIMKaX IO OTHOIIEHUIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh MMO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyTUPOBaTH COOCTBEHHBIE 3aJadyd B O0Opa30BaTENbHON JAESITETHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAH PELICHHS TPOOJIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUSIM, BHOCUTb KOPPEKTHUBHI B JESATEILHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
¥ MBICITUTENIBHBIX MPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHH, HCIIOIH30BATh MPUEMBI pedIeKCUU
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apryMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TIO3ULIUH IPYTOTO YeIOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pe3ynbrarel ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro mpenmera «buonorus» HayyHble 3HaHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEPIIPETAlMM U IpeoOpa3OBaHUIO 3HAHUHM, BHJIBI
JESATENIbHOCTH MO TOJYyYEHUIO HOBOTO 3HAHMSI U NMPUMEHEHHIO 3HAHUN B Pa3jIMYHbIX Y4eOHBIX
CUTYaIIUsX, & TAK)KE B PeaTbHBIX )KU3HEHHBIX CUTYAIIHIX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
peIMEeTHbIEC PEe3yabTaThl IPEJICTABICHBI 10 TOJaM 00yUYeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS yueOHoro npeamera «buonorusy» ¢ 10 knacce nomKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M pOJIU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHITHUN: )KU3Hb, KIIETKA,
OpraHu3M, MeTabo0Jn3M (0OMEH BEIIECTB U MPEBpaIeHNEe YHEPTUH ), TOMEOCTa3 (CaMOPETyIISAIIHS),
YPOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEACHHE  (PETPOIYyKIIHs),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE;

yMEHUE Wu3jaraTb OWOJIOTHUECKHE Teopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAs,
[EHTpaJbHAsl JIOTMa MOJIEKYJIsipHOM Owosorun), 3axkoHel (I'. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 LeHTpax MHOT000pa3us M MPOUCXOKICHHUS KyJIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJOTWHU: HAOJIOJCHHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3anus ¢ MpOBEIeHHE OHOJIOTHYECKOro
OKCIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIENYEMBbIMU
BEJIMUYMHAMHU, OOBSICHEHHE MOJMYyYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MHOHSITHIA,
TEOpUH U 3aKOHOB, YMEHME JIENIAaTh BBIBOJIbI HA OCHOBAHUH IOJYUYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U SYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHUS, UHAUBUIYaIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSATH MOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHHS OMOJIOTHUECKUX IMPOLECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM JKU3HHU C LENbI0 O0ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXAIOIIUX JIIOAEH, COOJMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUH COBPEMEHHOW OHMONOTMH M OMOTEXHOJIOTUH JJIsl pallMOHAJILHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelaTh »3JeMEHTapHble TEeHETHYEeCKHe 3aJauyd Ha MOHO- M JUTHOpHIHOE
CKpEeIlMBaHKE, CIETUIEHHOE HACJEeI0BaHUE, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPEIUBaHUS
JUIsl TIpEICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE M MpPaKTHYECKHE padoThl, cOON0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHMYECKH OILICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBAOHAyUYHbIE 3HAHUS W3 Pa3IUYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOM HMH(}OpManMK, HayYHO-TIONYJSPHbIE MaTEepHUalibl), ITUUECKUE ACTIEKTHl COBPEMEHHBIX
UCCIICIOBaHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJBKHUX HCTOYHHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS yueOHoro npeamera «buonorusy» ¢ 11 knacce n0mKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe W pPOJU OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COIep)KaHUE OMOJIOTHUECKUX TEPMUHOB U MOHATUI: BUJI, TIOMYJISIIHS,
reHoOH, SBOJIONHMS, MABWXKYIME CUIbl  ((PakToppl) DBONIOIWH, MPUCITOCOOICHHOCTH
OpPraHu3MOB, BHUJ000pa30BaHME, OSKOJIOTUYECKHE (AKTOPBI, DKOCHUCTEMA, MPOAYLCHTHI,
KOHCYMEHTBI, PEIyLICHTHI, LIeTIH MUTaHUs, SKOJOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHUE WH3/Iaratb Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasl TeOpHs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxonacrsa K. M.
bapa, uepenoBanus ri1aBHBIX HampaBieHMM M mytei sBomouuu A. H. CepeproBa, ydeHus o
6uoctepe B. U. Bepnanckoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM HAY4YHOTO MO3HAHUS B OMOJOTWHU: HAOJIOJCHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3anus ¢ MpOBEAeHHE OHOJOTHYECKOr0o
OKCIIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYyUHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHME JIEJIaTh BBIBOJIbI HA OCHOBAHUH IOJYUYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHbIE MPU3HAKUA CTPOCHUSI OMOJOTHYECKUX O0BEKTOB: BUJIOB,
HOMYJSAIUA, TNPOJYIEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HKOCHUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOrO  0OTOOpa,
BHUJ1000pa30BaHMs, IPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEHCTBUS IKOJIOTHYECKUX (HDaKTOpOB HaA
OpTaHU3MBI, TIEPEHOCA BEIIECTB U TIOTOKA YHEPTHH B IKOCHCTEMaX, aHTPOIIOTEHHBIX M3MEHEHHH B
9KOCUCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB U OHOr€OXMMHYECKHX LHKIOB B
ouocdepe;

YMEHHE MPUMEHAThH MOJTY4YCHHbIE 3HAHUS JJIsl 0ObACHEHUS OMOJIOTHUYECKUX MPOIIECCOB U
SIBIICHUH, JJIs1 IPUHSITHS MPAKTUYSCKUX PEIICHU B TTOBCETHEBHOM KU3HU C LIETbI0 00eCIIeYCHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOMIeW NPUPOAHOW cpele, MOHMMaHHE HEeO0OXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM Oouonoruu JUTSE paloOHaIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTApHble OMOJIOTUYECKHE 3ajaud, COCTaBISATh CXEMbI IepeHoca
BEIIIECTB U PHEPTUU B IKOCHUCTeMaX (I[ETH MUTaHUA);

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE M MpPaKTHYECKHE padoThl, cOON0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHYECKH OILICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelIcTBa
MaccoBOi HWH(OpMaNMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBaTh TJIOOATBbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIE IHMCHMEHHBIE M YCTHBIE cOOOIIeHus, 0000IIas
OMOJOTHYECKYI0O HMH(POPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne n/m NMPOrpamMmbl Bcero Konrpoapnbie  IpaxTuieckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypes
bu6mmoreka [IOK
! buosiorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBbIe cucTeMBbl U UX OpraHu3anus 1 Bubmzorexa LHOK
https://m.edsoo.ru/7f41¢c292
. but6mmoreka [IOK
3 XHUMHUYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 https://m.edso0o.ru/7f41¢292
4 KusHeneaTeabHOCTh KIETKU 6 Eggg?/ﬁeeziiorﬁﬂ 41292
5 PasMHOXEHUE U MHAMBUAYAIbHOE 5 1 Bu6muotexa [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTE U UBMEHYUBOCTD ] 15 but6mmoreka [IOK
OpPTraHHU3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 PeszepBHoe Bpemst 1 bubmmorexa HOK
P P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

ITPOTPAMME



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

KoJsanuecTBo 4acoB DJIeKTPOHHbIE
Y HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n NMPoOrpaMmblI Bcero Kontponnueie  Ipaxruyeckue o0pa3oBaTejibHbIE
padoThI padoTsI pecype
Bbubmunoreka LIOK
! IBOIMOUKOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HnKHOBEHUE U pa3BUTHE KU3HHU Ha 9 0.5 bubmuotexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
3 OpraHu3Mbl M OKpYXarolIas cpesa > ! https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa U YKOJIOTHUECKUE CUCTEMBI 9 bubmorexa I[IOK
m https://m.edsoo.ru/7f41cc74
5 P ) but6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 34 0 25

ITPOTPAMME



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 IINTAHUPOBAHUE

10 KJIACC
No KosaunyectBo 4yacos JMara DJIeKTPOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Konrpoabnsie IIpakTuueckue S — oOpa3zoBaTejbHbIE
padoThbI padoTsI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToap! TO3HaHUS JKUBOM
npupozsl. [IpakTuueckas padbota
) Ne 1 «Mcnoap3oBanue 1 0.5 bu6mmoreka [IOK
Pa3IUYHBIX METOJIOB TPHU ' https://m.edsoo.ru/863e6122
U3YYEHUU OMOJIOTHYECKHIX
00BEKTOB
3 Buonoruyeckue cucTeMsl, | Bbu6nuoreka [JOK
MIPOIIECCHI U UX U3YUYCHHE https://m.edsoo.ru/863e6564
4 XYUMHUYECKHUM COCTaB KIIETKU. 1 Bbu6nuoreka [JOK
Bogna u MuHepanbpHbIE COTH https://m.edsoo.ru/863e674¢
5 benku. CocTaB u cTpoeHue 1 bubmuorexa [JOK
OenKkoB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 0.5 bubmmoreka [JOK
KaTAJIMTUYECKOW aKTHBHOCTH ’ https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha puMepe
aMUJIa3bl WM KaTaasbl)»
bu6mmoreka [IOK
/ Y TIeBOAEL. JIMmH 5! ! https://m.edso00.ru/863e6870
8 HyxnennoBeie kucinotel. AT® 1 bubmorexa [IOK

https://m.edso00.ru/863e6d5c



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

HcTopus 1 MeToAbI U3y4eHUs

bu6mmoreka [IOK

OpPTraHU3MOB

? kietku. Knerounas reopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1ieocTHas KuBast
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. JlabopaTopHas padota No
2 «M3y4yeHune CTpoeHuUsl KIETOK bubmuorexa [JOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e61f0
OakTepuil 1o MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIHCAHHE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MeTa00JIN3M https://m.edsoo.ru/863e766¢
Bbu6nuoreka [JOK
13 PorocurTes. XemocuHTes https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
14 Duepremieckuii obmen https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN UK KIETKH.
[enenue knetku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 0.5 bubmuorexa [JOK
«Habnronenne MUTO3a B KIIETKAX ' https://m.edsoo.ru/863e7dc4
KOHYMKa KOpEIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 Buocunres 6enka. Peakius Bbu6nuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancnsuus — Guocuntes benka https://m.edsoo.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HH — bubmmoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
DopMBI PA3MHOKECHUS bubmmorexa [IOK
19 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e



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.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7{4a
OO6pa3zoBaHue 1 pa3BUTHE
ITOJIOBBIX KJIETOK.
71 OmnonorBopenue. JlabopaTopHas 0.5 bubmmoreka [JOK
paborta Ne 4 «3yuenue ’ https://m.edsoo.ru/863e81b6
CTpOGHI/ISI ITIOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpPOIIpErapaTaxy»
2 NunuBuyansHOE pa3BUTHE bu6mmoreka [IOK
OpPTraHUu3MOB https://m.edsoo.ru/863e8436
23| sacrenomenmoomn bu6morera LIOK
https://m.edsoo.ru/863e8612
N3MCHUYHNBOCTHU
R B LOK
) https://m.edsoo.ru/863e8878
CKpelInBaHUE
s | S pemmasme B 10K
https://m.edsoo.ru/863e89a4
HACJICJIOBAHMSI PU3HAKOB
CleIUIeHHOE HACIEIOBaHUE
npu3HaKoB. JlaboparopHas
o
26 g:f;;§T§;§B<$I;£:;g;HﬂHOFO u 0.5 bubmorexa LIOK
’ https://m.edsoo.ru/863e8c60
JUTHOPHIHOTO CKPEIIUBAHUS Y
Jpo30(hUITBI HA TOTOBBIX
MHUKpOTIpEerapaTax
27 I'enetuka noma. Hacienosanue bu6mmoreka [IOK
IPU3HAKOB, CLEIUIEHHBIX C TI0JIOM https://m.edsoo.1u/863e8c60
MN3MeHYnBOCTS.
Henacnencreennas
28 U3MEHUYUBOCTh. JlaboparopHas 0.5 bubmorexa LHOK

pabota Ne 6. 3yuenne
MOTU(DUKAITHOHHOM

https://m.edsoo.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

M3MEHYUBOCTH, TOCTPOCHUE
BapHUallMOHHOTO psiia U
BApUAIMOHHON KPUBOW»

HaCHe,I[CTBeHHaSI HN3MEHYHNUBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 0.5 bubmmoreka [JOK
«AHanu3 MyTanui y 1po30Quist ’ https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpENapaTax»
Bbu6nmuoreka [JOK
30 T'enernia venosexa ! https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO
31 teme «HaciaeacTBeHHOCTD U 1
W3MEHYHUBOCTH OPTaHU3MOBY
32 Cenekus Kak HayKa ¥ IIpolLece 1 bubmmorexa [TOK
https://m.edsoo.ru/863e9214
33 MeToabsl 1 JOCTHKEHUS 1 bu6mmoreka [IOK
CEJICKIINH PACTCHHI 1 KMBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus Kak orpacib 1 bubmmoreka [IOK
MIPOM3BOJICTBA https://m.edso00.ru/863e€9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



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

11 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIE HU(POBHIE

N Tema ypoka Kout Aata Opa3oBa
/i Beero poibHble  IIpakTH4eckue W3yueHHsT oopasoBaTe/JbHbIE
padoThI padoTbI pecypcbl

1 DBOJIIOLIUAS M METOBI €€ 1 bubmuorexa [JOK
W3y4YEHUS https://m.edsoo.ru/863ea20e

) Ucrtopus pazsutus 1 bubmuorexa [JOK
IPEJCTaBICHUN 00 3BOTIOLHUU https://m.edso0.1u/863e¢9570

Bbu6nuoreka [JOK

3 MuikposgosmionHs ! https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOLNH. Buborexa [IOK

4 Jlaboparopuaz pabora Ne 1 ! 0-5 https://m.edso0.1u/863e¢99c6
«CpaBHeHHE BUIOB I10
MOP(}OITOTHUECKOMY KPUTEPHIO)

5 JIBIOKy1IME CUITBI (DJIEMEHTapHbIe 1 bubmmoreka [IOK
(haKTOpHI) SBOTIOLHNH https://m.edsoo.ru/863e9da4

6 EcrecTBennsbIit 0TOOp 1 €ro 1 bubmuorexa [JOK
(hopMbI https://m.edsoo.ru/863e9ed0
Pe3ynbTaTe! 3B0ONMIOLMK:
MPUCTIOCOOIEHHOCTh OPraHU3MOB
1 BUJ000pazoBaHue. Buborexa [IOK

7 Jlabopatopnas padora Ne 2 ! 0.5 https://m.edsoo.ru/863e9fde
«Ornurcanue IpUcrocoOIeHHOCTH
opranusma 1 €€ OTHOCUTEIIbLHOTO
XapakTepa

] Hamnpasnenus u nytu 1 bubmmoreka [IOK
MaKpOAIBOTIOIIUH https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs 3BoIONINMN 1

10 Hcropus xu3Hu Ha 3emiie U 1
METO/IbI €€ U3YUECHHUSI



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

I'nnotessr IMPOUCXOKACHUA

bu6mmoreka [IOK

1 JKU3HU Ha 3emIie https://m.edsoo.ru/863eaSa6
12 PasButue xu3nn Ha 3eMiie 10 Bbu6nuoreka [JOK
apam | mepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI YBOJIOIIH
PaCTHTENTHHOTO U KUBOTHOTO
13 mupa. [Ipaktrnueckas padora No 1 0.5 bubmuorexa [JOK
«M3ydyeHnue uckonaeMbIx ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTEHHUH U )KMBOTHBIX
B KOJUICKITHSIX
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OpPraHUYECKOTO MHUpa https://m.edsoo.ru/863ea48e
15 OBOJIIONYS YEJIOBEKA bu6mmoreka [IOK
(aHTpOmOrEeHE3) https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bubmuorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLNU
YeoBeKa
18 UYenoBeyeckue pacsl U bubmuorexa [JOK
MIPUPOJIHBIC ATANTAIINH YeJIOBEKa https://m.edsoo.ru/863eaca2
PesepBHeIit ypok. O6001IeHHE TIO
19 TeMe «BO3HUMKHOBEHME U
pa3BUTHE )XKU3HU Ha 3emiie»
20 DKoJ0rus Kak HayKa
71 Cpensl oOuTanus u bu6mmoreka [IOK
HKOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTopshI.
Jlabopartopnast pa6ota Ne 3.
2 «Mopdodonoruueckue 0.5 bubmmoreka [IOK

0COOEHHOCTH PAaCTCHHUM U3
Pa3HBIX MECT OOUTAHHUSI.
JlabopaTtopnast pabota Ne 4.

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusiHue cBeTa Ha POCT U
pPa3BUTHE YEPEHKOB KOJIEYCa»

Bbu6nuoreka [JOK

23 brormieciue paxropsr ! https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKHI
nonyisauuy. [Ipaktuaeckas

24 paborta Ne 2 «IToacuér 1 0.5
TJIOTHOCTH TOMYJISIIIAHA Pa3HBIX
BUIOB PACTEHUI»

25 Coo01iecTBa OpraHu3MOB — 1 bu6mmoreka [IOK
OmoIIeH03 https://m.edsoo.ru/863eb46a

2% DKOJIOTUYECKHNE CUCTEMBI 1 bubmnorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKa3aTeIu

27 9KOCHUCTEMBI. DKOJIOTHUECKHE 1 bu6mmoreka [IOK
nupaMuibl. CBOHCTBA SKOCHUCTEM. https://m.edsoo.ru/863ebSfa
Cykueccus

28 [Ipupoanbie 3KOCUCTEMBI 1

29 AHTPOIOT€HHbIE SKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubmuorexa [JOK
IKOCUCTEMA 3eMIIn https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
onocdepsl https://m.edsoo.ru/863ebd 16

32 YenoBeuecTBo B Onochepe 3eminn 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6061IeHNE

34 teMbl «Coo0I1ecTBa u 1
9KOJIOTUYECKHE CHCTEMbD»

OBIIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
VYuebnuku mist 10—11 kmaccoB nmpeeMcTBEHHO 3aBepIiaroT HOBYIO JimHHI0 Y MK mo
6uosioruu U1t 5-11 kIaccoB, co3aanHyI0 Mo pyKoBoacTBoM CuBoriiazosa B.1.
buonorus 10 xnacc YueOnuk bazossiii ypoBenb. Kamenckuit A. A., Kacnepckas E.K.,
Cusornazos B.
buonorus. Yuebnuk. 11 kiacc. ba3osriit yposens. Kamenckuii A. A., Cuornazos B. U. |
Kamenckuit A. A.

METOANYECKHUE MATEPUAJIBI IJISI YUUTEJIA

Meroanyeckue Imocoous

Astops! Cuornazos B. W. u np.

NznarensctBo [Ipocemenue Jluans YMK, cepust buonorus. Cuornazos B.1. (10-11) I'ox
n3ganus 2024

[Ipenyaraemoe mocodbue — anemMeHT uHGOPMaIIMOHHO-00pa3oBarenbHo cpenbl Y MK o
ounonorun s 10—11 xmacco npeametHoii muann B. U. CuBornasosa. M3nanue cogaepkut
METOAMYECKUE PEKOMEHAAINY U pabouyto mporpaMmy o ouonoruu ais 10—1 1kimaccos.
[TocoOue anpecoBaHo yuuTeasiM o01ieo0pa3zoBaTeIbHBIX OpraHu3aIii, padoTaIOMKUM O
yaeOnnkam 6uostoruu miist 10—11 xmaccor aBropos B. M. CuBornasosa u nip.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bubnmoreka [{OK https://m.edsoo.ru
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