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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMMbl MO OHOJIOTHU TEOPETHUYCCKYI0 OCHOBY IS
OTIPEJICIICHHS] TIOIXOM0B K (OPMUPOBAHHIO COJACpKaHUS Y4YeOHOTO mMpeaMeTa
«buosorus» coctaBWIM: KoHIeENTyaidbHble Tmonokenuss PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH  II€JIEH, COJepkKaHUs, pe3yJbTaToB OOydYeHHS U
TpeOOBaHMIA K YPOBHIO TTOJITOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIUX TENSIX U
NPUHITIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPETHETrO
obOmero o6OpazoBanusi B Poccuiickoit ®enepanmu, a TakXKe TOJOKEHUS O
cnenuduke OUONOTUH, €€ 3HaYeHUH B TIO3HAHUU >KUBOU MPUPOJIBI U 00ECIICUCHUH
CYIIIECTBOBaHMS 4eJIoBeuecKoro obOrmiecTtBa. ComtacHO Ha3BAaHHBIM TMOJIOKECHUSIM,
OTIPEICIICHBI OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

IIporpamma no 6uoorun 1aét MpeAcTaBICHHE O 1EIsIX, 00 00IIeH cTparerun
oOyueHHs, BOCIUTAHUS W Pa3BUTUA OOYyYAIONIMXCA CPEACTBAMHU y4eOHOTO
npenmMera «buonorusy, onpenenser 00si3aTelIbHOe NMPEAMETHOE COACpKAHUE, €ro
CTPYKTYpy, pacupelefieHue To paziejiaM W TeMaM, PEKOMEHIyeMYIO
MOCJIETIOBATEIbHOCTh U3yYCHHs YIEOHOTO MaTepraia ¢ y4€TOM MEKIIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIbHOTO MPOIecca, BO3PACTHBIX
0COOCHHOCTEN 00yJarOITUXCS.

B mporpamme mo OHONOTMHM TaK)Ke YYUTBHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TPEAMETHBIM pe3yabTaram
oOyueHus B (OpMUPOBAaHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NeSATEeNbHOCTH/YUeOHBIX JEHCTBUN OO0yYaronuxcs IO OCBOCHHUIO COJACpPKAHUS
OHMOJIOrHYeCKOro 00pa30BaHMUS.

B nporpamme no 6uonoruu (10-11 kmaccel, 6a30BbI YPOBEHB) pean30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HW3Y4Y€HUM OWOJIOrMH, Oyiarogaps 4emMy B HeE
IPOCMATPUBACTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUHW, CBSA3aHHBIX C
dbopmMupoBaHuemM €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,  IIEHHOCTHBIX
OpUEHTALMHA JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHUS, MPEICTABICHUN O 310pPOBOM
oOpasze XM3HU U OEpeKHBIM OTHOILIEHUEM K OKpYXKarolled MNPUPOIHON cpeje.
[TosTomy Hapsny ¢ u3ydeHueM OOIIeOUOIOTHUYECKUX TEOPUM, a TaKXKe 3HAHUU O
CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MpPOTrpaMMe MO OMOJIOTHH YIEJIEHO BHUMAHUE MCIIOIH30BAHUIO
MOJTyYCHHBIX 3HAHWW B MOBCEIHECBHOW JKM3HU JIJISl PEIICHUS MPUKIIATHBIX 3374, B
TOM  4YHCJIe: TPO(PWIAKTHKKA  HACJICACTBEHHBIX  3a00JICBaHWM  YEJOBEKa,
MEINKO-TCHETHUECKOTO  KOHCYJIBTHPOBAHUS,  OOOCHOBAHHS  IKOJOTHYECKH
11eJ1eCO00Pa3HOTO MOBEACHUS B OKPYXKAIOIIEH TPUPOIHOMN Cpelle, aHAIN3a BIUSHUS
XO3SIICTBEHHOM  JIEATEIPHOCTH  YEJOBEKa Ha COCTOSHUE MPHUPOJIHBIX H
UCKYCCTBEHHBIX DKOCHCTEM. YCHIICHHE BHUMAHUS K PHUKJIAJHON HAIPABICHHOCTH
yueOHoro mpeamera «buonorus» mpoaMKTOBaHO HEOOXOAMMOCTBIO OOECTEUCHHUS
YCJIOBUM JIJISl PEIICHUs] OJHOM M3 aKTyaJIbHBIX 3aJ1ad IIKOJBLHOTO OHMOJIOTHYECKOTO



oOpa3zoBaHus, KOTOpas Tpeanonaraer QopMuUpoBaHHe y  0OydaroImuUxcs
CIIOCOOHOCTH  QIallTUPOBAThCSl K M3MEHEHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHe cpemHero o0mero oOpa3oBaHMS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (opmupoBanue y oOydarOmMUXCS MPEICTABICHUN O
HAy4YHOUM KapTHHE MUpa, paciupseT U 00oOLaeT 3HAHUSA O KUBOW Mpupose, eé
OTIIMYUTENIbHBIX MPHU3HAKAX — YPOBHEBOW OPTaHM3AIMM M HBOJIOLWHU, CO3MAET
yCJIOBHS  JUIsl:  TIO3HAHWS  3aKOHOB  JKMBOHW  TPHUPOABI,  (OPMHUPOBAHUS
(GYHKIIMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 30pPOBOTO M 0e30mMacHOro oobpasa
KU3HH, SKOJIOTMUECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbimioe 3HaueHne OMOJIOTHS MMEET TaKXKe JIJIS PEIICHUS BOCTIMTATEeIIbHBIX U
pa3BUBAOIIMX  337ad  CpeAHero  olmero  oOpa3oBaHUSA,  COIUATHU3AINH
oOyuatomuxcsi. M3yuenne O6monoruu oOecrednBaeT yCciaoBHUs s (OpPMHUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKOM KYJAbTYphl, CHOCOOCTBYET WMHTErpallMi OWOJIOTMYECKUX 3HAHUU C
MIPEICTABICHUSMH W3 JPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHH
u reorpaduu. Ha3BaHHble MONOKEHHA O MPEAHA3HAYCHHH y4eOHOTO MIpeaMmeTa
«buonorus» COCTaBUIM OCHOBY ISl OIpPEICIICHHUs] TOAXOJO0B K OTOOpY U
CTPYKTYPUPOBAaHUIO €r0 COJEP)KaHMs, TNPEACTABICHHOTO B IMporpaMme Io
OuoJIOTHH.

Ot16op coxepkanusi yuebHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3UIUI KyJIbTYypOoCcOOOpa3HOro MOAXOAa, B COOTBETCTBUU C
KOTOPBIM OOydYaromiuecs: JOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUYUMBIE IS
dbopMupoBaHusi 0OOIIEH KYyIbTYypbl, OIpPEACNSAIONINE aJeKBATHOE TOBE/ICHUE
YelloBeKa B OKPYXKAIOIIeH MpPUPOAHON cpesie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
XKU3HU U TpakTUYecKou aesTenbHocTh. Ocoboe MecTo B 3TOMl cucTeMe 3HaHUM
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITy>KaT OCHOBOH Jj1s1 (popMUpOBaHHUS
IIPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApPTHUHE MHpa U
IEHHOCTHBIX  OpPHEHTAIUSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3aIUH
OHMOJIOrHYeCKOro 0Opa30BaHMS.

CtpykTypupOoBaHuE cOAEpKaHMS ydeOHOro Mmarepuana B Mporpamme Io
OMOJOTUU OCYIIECTBICHO C YYE€TOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUKA 00
OTJIMYUTENBHBIX 0COOCHHOCTSIX KUBOW MPUPOJBI, O €€ YPOBHEBON OpraHMU3aIlluU U
ABOJIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType y4ueOHOro mpenmera «buomorusy»
BBIJICJICHBI CIIEAYIOIINE CoAepKaTeNnbHble TuHUN: «bronorus kak Hayka. MeTosl
Hay4dHOTO TO3HaHWs», «KieTka kak Ouonormdeckas cucteMay, «OpraHm3m Kak
Oouonoruyeckas cucrema», «CucremMa W MHOTOOOpa3ue OPraHUYECKOTO MHpPay,
«IBOITIOIUS KUBOU MPUPOBDY, « IKOCUCTEMBI U MIPUCYLITUE UM 3aKOHOMEPHOCTHY.

[lenp wm3ydyenus ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE —
OBIAZICHHE  OOyYaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIbHON



OpraHM3allid KUBBIX CHCTEM pa3HOTO paHra ¢ MPUOOpETeCHHE YMEHHI
WCIIONIB30BaTh ATU 3HAHUS 11 TPAMOTHBIX JEHWCTBUH B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS Pa3IMYHBIX )KM3HEHHBIX MTPOOIIEM.

JlocTrkeHue Lenu u3ydeHus ydeOHoro npenmera «buomorus» Ha 0a3zoBoM
ypOBHE 0OeceurBaeTCs PEIICHUEM CIIeIYIONMX 3a0ay:

OCBOCHHE OOYYarONUMHCS CHUCTEMbl 3HAHHH O OHOJIOTMYECKHX TEOPHSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyXKalluX OCHOBOMN
st (OpMUPOBaHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYyYHOW KapTUHE MHUpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOPAa3uu U OCOOCHHOCTSAX KUBBIX
CHCTEM Pa3HOI0 YPOBHS OpraHW3allliM, BBIJAIOIIUXCS OTKPBITUSAX M COBPEMEHHBIX
HCCIIEIOBAaHUSAX B OHMOJIOTHH;

dbopmupoBaHue y OOydYarOIIUXCsl IO3HABATEIbHBIX, MHTECIUICKTYaJbHBIX U
TBOPUECKHUX CIMOCOOHOCTEM B Mpollecce aHaiW3a JAaHHBIX O MYTAX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3MISJIOB, WJACH W TIOJXOMOB K M3YUYCHUIO YKUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHu3alliu;

CTAHOBJICHHE Yy oOOydJarommxcsi oOIeld KylnbTyphl, (QYHKIIMOHAJIBLHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKHBOM MPUPOJIBI HA OCHOBAHUM 3HAHUM U ONBITA, MOJYYEHHBIX MpHU
W3Y4YEHUU OWOJIOTHU;

dbopMmupoBaHue y oOOydYalIUXCS YMEHHMM WLIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTUYECKUX 3HAHMM B MPAKTUYECKOW JEATEIbHOCTH YeJIOBEeKa, Pa3BUTHUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpOOMOTEXHOJIOTUH;

BOCIHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHHS K HEH, COOMIOMCHUS STHUSCKUX
HOPM TMPHU MPOBEJICHUHN OUOJIOTUUECKUX UCCIEIOBAHUT;

OCO3HAHHWE IIEHHOCTH OWOJOTUYECKUX 3HAHUN JJISI TOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPbI, 1151 (POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHUHN B TOBCEAHEBHOM JKU3HU JIJIS
OLICHKH MOCJICICTBUN CBOEH AEATEILHOCTH 10 OTHOIIEHUIO K OKPYKAIOIIEH Cpeae,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHE U COONIONCHHE Mep NPOPIIAKTUKU
3a00J1€BaHUM.

B cucreme cpeagnero ooOmiero oOpaszoBanusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SBISCTCS O0Os3aTCIbHBIM YYEOHBIM IPEIMETOM, BXOISAIIUM B
COCTaB MpeaIMeTHOM o0macTu « EcTecTBeHHO-HAyYHBIC TPEIMEThD.

Jlns u3ydenust Ouosnoruu Ha 6a30BOM YPOBHE CpeiHero o01ero oopasoBaHus
otBoauTCcsa 68 dacoB: B 10 kmacce — 34 daca (1 gac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hezento).



COAEPXAHME OBYYEHMUSA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOLIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKaMu, (uiaoco]ueil, STUKON, ICTETUKOU W MPaBOM.
Ponb 6uonoruu B GopMupoBaHUN COBPEMEHHOM HAydYHOUH KapTuHBI Mupa. Cuctema
OMOJOTUYECKHUX HayK.

MeTopl TO3HAHUS KUBOW MpUPO/IbI (HAOIIOAEHHE, SKCIEPUMEHT, OITUCAHUE,
U3MEpeHue, KilacCU(pUKalMs, MOJEIUPOBaHUE, CTarHCTHYecKas o0padoTka
JAHHBIX).

JdemoncTpanum:

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

Tabnuubl U cxembl: «MeTobl TO3HAHUS KUBOU MPUPOJIBI.

JlaboparopHbIe 1 IpaKTHYEeCKUe PadoThI:

[Ipaktuueckass padora Ne 1. «lcmonmb3oBaHue pa3IUYHBIX METOIOB IPHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTeMbI M UX OPraHU3aIHA.

XKusble cuctemsbl (OMOCHCTEMBI) KaK MPeAMET n3ydeHus: Ouonoruu. Oimuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU IPUPOBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpPOBHU OpraHu3aIii OMOCUCTEM:

MOJICKYJISIPHBIH, KJICTOYHBIM, TKAHEBBIH, OpPTaHU3MEHHBIM,
NOMYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOreoieHOTUYECKHil), OnochepHbIil.
JdemoncTpanum:

Tabnuipr u cxembl: « OCHOBHBIE MPU3HAKU KU3HW», « YPOBHU OpraHU3AIHH
YKUBOW MIPUPOIBD».

O6opynoBanue: moaenb Mosekyisl JJTHK.

Tema 3. XuMH4YeCKHUI COCTAB M CTPOEHHE KJICTKH.

XUMHUYECKUN COCTAB KIETKH. XUMHUYECKHE JJIEMEHTHI: MAKpPOSJIEMEHTHI,

MHUKpPOAJIEMEHTHL. Boa 1 MUHEpaIbHbIE BEIECTBA.

OyHKIMM BOABl M MHUHEpAJbHBIX BeElIECTB B KieTke. llommepxkanue
OCMOTHYECKOT0 OajaHca.

benku. CocraB u crpoeHue O€KOB. AMHUHOKHCIOTBI — MOHOMEDPBI OEIIKOB.
He3zameHnnmble u 3aMeHUMBbIE aMUHOKHUCIOTBHI. AMUHOKHCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€nKoBOW MoOJEeKyNlbl (TepBUYHAs, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoMcTBa OenkoB. buonornueckue
(GyHKIMU OEIKOB.

®depMmeHThl — Ouonoruueckue karanuzartopbl. CrpoeHue (depMeHTa:
aKTUBHBIA MEHTp, cyOcTtpatHas crnenududHocTh. KodepmeHTsl. BuTamMuHsbL.
Otinuus HhepMEeHTOB OT HEOPTraHUYECKUX KaTaau3aTOPOB.



VYrneBonpl:  MoHOcaxapuabl  (TmrOko3a, pubo3a U J1e30KCHpu003a),
aucaxapuabel  (caxaposza, JakTo3a) W MoOJUcaxapuibsl  (Kpaxmani, IJIMKOTeH,
Heson03a). buonornueckue GyHKIMU yIIIEBOAOB.

JInnner: TPUIIIALIEPUIBI, dochonunuasl, CTEPOUIBI.
I'unpodunbHO-THIPOPOOHBIE CBOMCTBA. buonormdyeckue QyHKIMU JIUIHIOB.
CpaBHeHuHeE yI71€BOI0B, OCTKOB U JIUTMIKU0B KaK HCTOUHUKOB YHEPTHUU.

Hykneunoseie xkucnorsl: JHK wu PHK. Hykieotuael — MoOHOMEpHI
HyKJ1eMHOBBIX KuciaoT. Ctpoenue u ¢ynkuuu JJHK. Ctpoenne u ¢pynknuu PHK.
Bunet PHK. AT®: ctpoenue u GpyHKIuH.

Hwuromorus — Hayka o kierke. Knerounas teopust — npuMep B3auMOACHCTBUSA
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOoAbl U3yUeHUS KIIETKU.

Knerka kak wnenoctHass >kuBas cucteMa. OOmue NpU3HAKU KIIETOK:
3aMKHyTasi HapykHasg MmeMOpana, Mmonekynsl JIHK kak reHernueckuil ammapar,
CHCTEMa CHHTe3a Oerka.

Tumbl KJIETOK: dyKapuoTHUecKas M Mpokapuotnyeckas. OcoOeHHOCTU
CTpPOEHHMsI MpoKapuoTuueckol kieTku. Kierounas crenka Oakrepuit. CTpoenue
JSYKAPUOTHYECKOW KJIETKU. (OCHOBHBIE OTIWYUS PACTUTEIBHOW, MXWBOTHOU H
IrpUOHON KJIETKH.

IIoBepXHOCTHBIE CTPYKTYPBI KIJIETOK — KJIETOYHAs CTEHKA, NIMKOKAJIMKC, UX
dbyukiuu. [Inazmarnyeckas meMmOpana, e€ cBoiictBa u pynkuuu. [{urornasma u eé
opraHousbl. OnHomeMOpanHble opraHouasl kietku: OIIC, ammapar lonbxw,
au30coMbl. [loayaBTOHOMHBIE OpraHOMABI KIETKH: MHUTOXOHJPHUU, IUIACTHUJBL.
[IpoucxoxaeHre MUTOXOHApHM W mactua. Bunabl miactua. HememOpaHHbIE
OpraHoufbl KJIETKH: PUOOCOMBI, KJIETOYHBIA UEHTpP, LEHTPUOIHU, PECHUYKH,
KTyTHUKUA. QYHKIIMU OPraHOMJ0B KIIETKU. BKiItoueHusl.

SAnpo — perynasTopHblil neHTp kiaeTku. CTpoeHue sipa: sigepHas 000JI04Ka,
KaproIUIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcrOpT BELIECTB B KIIETKE.

JdemMoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammer:  «PacnpeneneHne XHMHUYECKHX JJIEMEHTOB B HEXKUBOU
npupozne», «Pacnpenenenre XUMUYECKUX 2JIEMEHTOB B JKMBOU IIPUPOAEH.

Tabmunper u cxembl: «llepuonnueckass TaOnMHMIlAa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHne MoJIeKyIbl BoAb», «bruocunrtes Oenka», «CTpoeHue MoJIeKyJibl OeKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotsl. JJHK», «CTpoeHne MOneKysbl
AT®», «CtpoeHue 3yKapuoTHUYECKON KIEeTKN», «CTpOEHUE KUBOTHOU KIETKW»,
«CTpoeHHE pPaCTUTENIBHONW KIETKW», «CTpOeHHe NPOKAPUOTHYECKOW KIIETKWY,
«CrpoeHue a11pa KIETKn», « YIIIEBOABD, «JIMIuabD.



OO6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYIOBaHUE I MPOBEACHHUS
HAOMIOACHUHM, HW3MEpPEHUN, HSKCIEPUMEHTOB, MUKpOIpenaparbl pacTUTEIbHBIX,
YKUBOTHBIX M OaKTEpHUaTbHBIX KJIETOK.

JlaboparopHble 1 IpaKTHYEeCKUe PadoThbI:

JlaGoparopnas pabora Ne 1. «l3ydeHue KaTaMTHYECKON aKTHBHOCTHU
dbepMeHTOB (Ha TpUMepe aMUJIa3bl WK KaTaiasbl)y.

Jlaboparopnast pabora No 2. «M3ydeHue CTpOeHHS KJIETOK pacTeHHI,
KUBOTHBIX M OakTepuil MOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpenaparax M HUx
OTIMCAHUE.

Tema 4. /KuzHeaesTeIbHOCTh KJIETKH.

OOMeH BemIecTB, WM METa0oIM3M. ACCUMUIAINS (TUIACTHYECKUN OOMEH) U
JTUCCUMWISIUS (PHEPreTUYEeCKUi OOMEH) — JBe CTOPOHBI €IMHOrO IIpoliecca
Metabonu3Ma. Poib 3akOHOB COXpaHEHHS BEIIECTB M JYHEPTUM B TMOHUMAHUU
MeTaboIn3Ma.

Tunbl oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poibs hepMeHTOB B
oOMeHe BEIlIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHoOBasg (a3pl QorocuHTe3a. Peakuuu
dorocunTeza. IpdexTuBHOCTH PoToCHHTE3a. 3HAUCHHE (POTOCUHTE3A IS KUZHU
Ha 3emiie. BiausHue ycnoBuii cpeapl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIIEHUSI €T0
MPOIYKTUBHOCTH Y KyJbTYPHBIX pAaCTCHUM.

XemocuHTe3. XEMOCHUHTE3UPYIOIe OaKTepuu. 3HAYCHUE XEMOCHUHTE3a s
KU3HU Ha 3eMJIE.

DHepreTuueckuidi oOMeH B KieTke. PacrierieHue BellecTB, BBIJCICHUE U
AKKyMYJIMPOBAHHUE SHEPTUU B KJIETKE. DTarbl YHEPreTu4eckoro oomena. [ mmkomnms.
bpoxxenne m ero Buubl. KHUCIOpOIHOE OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopuiiupoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peaknuu wmarpuuynoro cunte3a. lenermueckas wuHpopmanusa u JHK.
Peanuzamus renetnueckod wHOpManuu B KiIeTKe. [e€HETHYECKHMA KOJ U €ro
cBoiicTBa. Tpanckpuniusi — marpuunbiii cuate3 PHK. Tpancnsuusa — 6uocunres
Oenka. Otanbel TpaHciasuuu. KoaupoBanue aMHMHOKHCIOT. Ponb pubocom B
OnocuHTe3e OenKa.

Hexnerounsie ¢opmsbl xku3nu — Bupychl. Mctopust otkpertust Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS H JKA3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHuil, >XKUBOTHBIX U 4YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummynonedunmra uvenosexka (BMY) — BozOynurens CITN/da.
OOparHast ~ TpaHCKpUIILIUs, peBepraza W  uHTerpaza. lIpodunakruka
pacrnpoCTpaHeHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdemMoncTpanuu:

[Toprpetsl: H. K. Konwuos, JI. 1. UBanoBckui, K. A. Tumupsizes.

Tabnuubl 1 cxembl: «Tumnbl nutanus», «Metadboauzm», «MUTOXOHAPUS,
«OHepreTudeckuii oomen», «Ximoporiact», «Dorocunres», «Crpoenue JHK»,



«Ctpoenne u QyHKIIMOHHpPOBaHUE TeHay, «Cunrte3 Oenkay, « eHeTHYeCKuil Komy,
«Bupycw», «bakrepuodarn», «Crpoenue u xu3HeHHBIM 1k Bupyca CIIN/la,
oaxTepuodaray, «Permukauusa JJHK».

O6opynoBanue: moaenu-anmnkanuu «Yasoenue JHK wu Tpanckpunms»,
«buocunTe3 Oenka», «CTpoeHUEe KIETKW», MoJieb cTpyKTypbl JITHK.

Tema 5. PasMHOKeHMe M MHIUBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounwrii 1uki, WiIM >KU3HEHHBIM LUK KieTku. MHTepdasza u MuTo3.
[Iponieccrl, mpoTekaromiue B uHTepdasze. Pemnukanus — peakius MaTpUYHOTO
cunte3a J[HK. Crpoenune xpomocom. XpoMOCOMHBIH Ha0Op — KapUOTHIIL.
JIMTUION B~ W TAaIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMaTHJBI.
[utonornueckue OCHOBBI PAa3MHOXKEHUS M  WHIMBHUAYAJbHOIO  Pa3BUTHS
OpPTraHU3MOB.

[enenune knetkm — murto3. Craguu murtosa. [Ipoueccel, npoucxonsmme Ha
Pa3HBIX CTAJIUSIX MUTO3a. BHOJTOTMYECKN CMBICT MUTO3A.

[Iporpammupyemas rudesnb KJIETKH — arornTo3.

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecroyioe U moyioBoe. Bubl 6ecrnosioro
Pa3MHOXKEHHUS: JCJIEHUE HAABOE, TOYKOBAHUE OIHO- W MHOTOKJIETOYHBIX,
criopooOpa3zoBaHne, BETeTaTUBHOE pa3MHOXKEHUE. MICKyCCTBEHHOE KIIOHHPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE ISl CEJICKIUH.

[TonoBoe pazMHOXKEHHUE, €r0 OTIIMYHUS OT OECIOJIOTO.

Meiio3. Craguu Meiio3a. IIporecchl, NpOUCXOAIIME HA CTaaUIX MeEHo3a.
[ToBenenue xpomocom B wmenosze. Kpoccunroep. buonorndeckuil CMbICI H
3HaYECHHUE MEN03a.

['ametorene3 — mporiecc 0Opa30BaHUS TOJIOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie skene3bl: CEMEHHUKH U AUYHUKH. OOpa3oBaHHE U Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CIepMaro30u[l, SHUIEKJIeTKa) — CIEPMAaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOEHUS SULEKIETOK M CcrepMaro3ouaoB. OIJIoq0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pas3BuTue (OHTOTeHE3). OMOPHOHAIBHOE Pa3BUTHE
(aMOpuorene3). Drtanbl 3MOPUOHATBHOTO PA3BUTHUS Y MO3BOHOUYHBIX >KMBOTHBIX:
npoOieHue, ractpyisanus, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
NOCTAMOPHUOHANILHOTO Pa3BUTHUSA: MPAMOE, HempsiMoe (JIMYMHOYHOE). BrusHue
CpeIbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOZICTBA.

Poct u pasBurne pacreHnii. OHTOr€HE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHH, CTaJuN Pa3BUTHSL.

JdemMoncTpanuu:

Tabmumer u cxembl: «DOpMBI  pa3sMHOXKEHHUS OPTaHU3MOBY, «JIBOiHOE
OIUIOAOTBOPEHHE Yy IIBETKOBBIX pAacCTEHHI», «BeretaTuBHOE pa3MHOXKEHUE
pactenuity, «J/lemenue kieTtku Oakrepuit», «CTpPOEHHE TIOJOBBIX KIIETOKY,
«Crpoenune xpomocombl», «Kietounsi mukny, «Permmukanus JHK», «Mwutosy,



«Meno3s», «lIpsmoe u HenpsiMoe pa3BUTHEY, «]'aMETOreHe3 y MIICKONUTAOIIUX U
yenoBeKka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

OGopynoBanue: MHKPOCKOTI, MHUKPOIPENAPAThI «CnepmaTto30ubl
MJICKOMIUTAIOMIETO», «SNIEKIeTKa MIEKOMUTAMEro», «KapruoknHe3 B KIIETKax
KOpEIlIKa JIYKa», MarHuTHAas MOJAEIb-alIUIMKauusa «JleJeHue KIeTKu», MOJAENb
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYECKUE PAdOTHI:

Jlaboparopnas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKAaX KOHYHKA
KOPEIIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparopnas pabora Ne 4. «V3ydeHue CTpOEHHS IIOJOBBIX KJICTOK Ha
TOTOBBIX MUKPOITpPENapaTaxy».

Tema 6. HaciiencTBEHHOCTh 1 M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3anaun renetuku. Mictopust pa3BuTrsi reHETUKH. PoJib uTooruu
¥ 3MOpPHOJIOTHH B CTAaHOBICHWU TEHETHKU. BKIIal POCCHICKUX M 3apyOCKHBIX
y4€HBIX B pPa3BUTHE TEHETHKUW. MeTonbl TeHEeTUKH (THOpUI0IOTUYECKUH,
[IUTOTCHETUYECKUIM, MOJEKYJISIpHO-TeHeTHYeCcKkuii). (OCHOBHBIE TE€HETHYECKHE
noHATHs. [ eHeTnYecKkass CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaxX CKpPEIIMBaAHUI.

3aKOHOMEPHOCTH HACJIEAOBAaHHS NMPU3HAKOB, yCTaHOBJIEHHbIE [. Menaenem.
MonoruOpugHoe CKpeluBaHue. 3aKOH €IMHOOOpa3ust THOPHAOB IIEPBOTO
nokosieHud. [IpaBuiao TOMUHUPOBAHMS. 3aKOH pACIICIIJICHUS TPU3HAKOB. [ unoresa
YUCTOTHI TaMeT. [1oJIHOE ¥ HeMOIHOe IOMUHUPOBAHHUE.

JlurubpunHoe  CKpellluBaHUE. 3aKOH  HE3aBUCMMOIO  HaCIEJOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyrouiee ckpeupanue. Mcnonpb30BaHue aHaAIU3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJIeTICHUsI TEHOTHUIIa 0COOH.

CuemieHHoe HacinenoBaHue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIIOBAHUIO TeHOB. Hapylienue  cuenieHuss TE€HOB B PE3YJIbTare
KPOCCHUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIICACTBEHHOCTH. | €eHETUYECKHUE KapThl.

I'enetuka mona. XpoMOCOMHOE OIpeeIeHUE MoJjia. AYTOCOMBI U TOJIOBBIC
XpOMOCOMBI. [ OMOraMeTHele W TreTeporaMeTHbie OpraHusMmbl. HacnemoBanue
MPU3HAKOB, CIEIICHHBIX C MOJIOM.

N3menunBOCTh. BBl N3MEHUMBOCTU: HEHACIIEACTBEHHA U HACIIEACTBEHHAS.
Pons  cpenpl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHKa
MOAU(PUKAITMOHHON U3MEHYMBOCTH. BapuanmoHHbIN psjl U BaprallmOHHAs KPUBAas.
Hopma peakuuu npusnaka. KoamuecTBEHHBIE M KauYE€CTBEHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBoNCTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBenHnasi, wiaM TEeHOTUIIWYECKas, M3MEHYUMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTb. Meio3 © TOJOBOM TpoIecC — OCHOBa KOMOWHATHBHOMN
W3MEHYMBOCTU. MyTalimoHHas U3MEHYMBOCTh. Kitaccudukaius MyTaluii: TeHHbIE,



XpPOMOCOMHBIE, TeHOMHBIE. YacToTa v mpUUuHbl MyTanuidi. MyTareHHbie (GaKkTopBbl.
3aKOH rOMOJIOTHYECKHX PSAOB B HAacJIeACTBEHHON n3MeHnunBocty H. M. BaBunoga.

BHesnepHas HacIeACTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetuka uenoBeka. Kapuorun yemoBeka. OCHOBHBIE METOAbI T€HETHUKHU
yeJIOBEKa: TeHealornUeCKHi, OJIM3HEIIOBBIN, [IMTOI€HETHYSCKUI, OMOXUMUYECKUH,
MOJIEKYISIPHO-T€HETHYECKUIA. CoBpemeHHOE OnpeeTICHNE TreHOTHIA:
MOJTHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIIMPOBAHWE, B TOM YHUCIIE€ C MOMOIIbIO
[II1P-ananu3a. HacmencTBeHHBIC 3a00J€BaHUS 4YEIIOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HM C HACIEJICTBEHHOM MPEapacnoioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue u reHeparuBHble MyTauud. CTBOJOBBIE KJIETKH. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HH, AUATHOCTUKH, TPOPHUIAKTUKN U JICUSHUS] TE€HETUYECKUX
0osne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHHE MEIUIIMHCKOM
TE€HETUKH B MIPEAOTBPAIICHUH U JICUEHUU TEHETUUECKUX 3a00JI€BaHUI YeTTOBEKA.

JdemoHcTpanum:

[Toptpetsi: I. Mennens, T. Mopran, I. ne ®@pus, C. C. Yerepuxos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBuios.

Tabmuubt  u cxeMbl:  «MOHOTMOpUIIHOE  CKpeIlUBaHUE U €ro
ATOTEHETUYECKAasE OCHOBA», «3aKOH PAaCLICIUICHUS MU €ro LUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpelIrBaHHE,
«lluTonoruyecknue  OCHOBBI ~ JUTHOPUIIHOTO  CKpeHIMBaHus»,  «Meios3y,
«B3aumoneincTeue ajieabHbIX T€HOB», «lEHETHYecKue KapThl PACTEHU,
KUBOTHBIX U uelioBeKka», «leHeTuka moyia», «3aKOHOMEPHOCTH HAacCJeI0BaHMUS,
CUECIUIEHHOTO ¢ mnosiom», «Kapuotunbl dYenoBeka W KUBOTHBIX», «Buabl
U3MEHUMBOCTHY»,  «MomudukanmonHas  u3MeHUYMBOCTHY»,  «HacnemoBanue
pesyc-dakropa», «'eneTuka rpynm KpoBu», «MyTalMoHHAs U3MEHYUBOCTh.

OOGopynoBanue: MoACIU-aMIUIUKAIMA  «MOHOTHOpUIHOE CKPEIIUBAHKEY,
«HenonHnoe pomuHupoBaHue», «Jurnbpunnoe ckpemmBaHuey, <«llepekpéct
XpOMOCOM», MHKPOCKON U MHKpompemnapar «J[pozodwmra» (HOpMa, myTtamuu
(GbOpMBI KPBUTLEB U OKPACKU Teja), repOapuii «['opox moceBHOMY.

JlaGopaTopHble H NpaKTHYECKUE PAdOTHI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3ynbTaTroB MOHOTHOPHUIAHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBI Ha TOTOBBIX MUKPOTIPETapaTaxy.

JlaGoparopnas pabora Ne 6. «M3yueHne MonupUKaIMOHHON N3MEHYUBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO PS/Ia U BAPUAITMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AHanu3 myTanuil y Apo30(uibl Ha TOTOBBIX
MUKpOTIpenaparaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBlieHHME U aHalW3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekusa Kak Hayka M OpoOLECC. 3apOXKIACHUE CEIICKIIMU U JOMECTUKALIMSL.
VYyenue H. 1. BaBunoBa o neHTpax NpOUCXOXKACHUS U MHOTOOOpa3usl KyJbTypPHBIX



pacteHuii. LleHTpbl NPOMCXOXKACHUS JOMAIIHUX >KUBOTHBIX. CoOpT, mnopona,
LITaMM.

CoBpeMeHHbIE METO/Ibl CeJIeKIIMU. MaccoBblii M1 UHIMBUIyaIbHBIA OTOOPHI B
CENIEeKIIMM pAacTeHUM H KUBOTHBIX. OLEHKa 3KCTepbepa. bIM3KOpPOACTBEHHOE
cKkpemiuBaHue — UHOpuAMHr. Yucrtas nuHug. CKpemMBaHME YHMCTHIX JIMHUH.
I'ereposuc, win rudpuanas cuia. HeponcTBeHHOE CKpelllMBaHUE — ayTOPUIMHI.
Otnanéunas rubpuausanuss uW  e€ ycrexu. VICKyCCTBeHHBIM MyTareHes U
NOJIyYEHNE IOJMUIUIONIOB. JIOCTMKEHUS CENEKIMM PACTEHHUW, JKUBOTHBIX U
MUKPOOPTraHU3MOB.

buoTexHONOrus Kak oTpacib NPOU3BOACTBA. [eHHas HMH)KEHEpUs. OTarbl
co3nanusi pexomOuHanTHOM JIHK wu TpancreHHsix opranuzMoB. Kierounas
uHxeHepusa. Kiiertounble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KiioHnpoBanne BBICOKOIIPOMYKTHBHBIX  CEJIBCKOXO3SIMCTBEHHBIX  OPTaHU3MOB.

Dkojoruyeckue U dtuueckue  npoomembl. MO  —  reHeTmyecku
MOJIU(DUITPOBAHHEIE OPTAHU3MBI.
JlemMoHCcTpanuu:

[Toprpersi: H. W. Basunos, 1. B. Muuypun, I. JI. Kapneuenko, M. .
HBaHOB.

Tabmunbl m cxembl: Kapta «LIeHTpBI HPOUCXOXKICHHS W MHOT000pa3us
KYJIBTYPHBIX pacTeHui», «Ilopoasl TOMAIIHUX >KMBOTHBIX», «COpTa KyJIbTYpHBIX
pacrenuity, «OTnanéHHas rudbpuauzamnus», «Pabotel akagemuka M. ©. BaHoBay,
«llomummonausi», «OOBEKTbl OuOTEXHONOTHNY, «KieTouHble KyIbTYyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHue u nepeHoC reHOB, XPOMOCOM).

OO6opynoBaHKe: MYJSDKH IIOI0OB M KOPHEIIONOB JUKUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuit, repodapuii « CeabCKOX03IMCTBEHHBIC PACTEHUS.

JlaGopaTtopHble U paKTHYEeCKUE PAdOTHI:

Okckypeusi «OCHOBHBIE METOABI W JOCTHMIKCHMUSI CEIICKIIMU PACTCHUN U
JKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBI ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOPaTOPHIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)Y.

11 KVIACC

Tema 1. IBoIOLIMOHHAA OMOJIOTHSL.

[IpenanochIki BO3HUKHOBEHUS HBOJIIOIMOHHOW TEOPUU. BOJIOIMOHHAS
Teopust U €€ MecTo B Omonoruu. BiusiHue HBOMIOIMOHHON TEOPUU HA Pa3BUTHE
OHOJIOTUY U IPYTHX HayK.

CBuzerenbcTBa  ABOMIONUHU.  [lalleOHTOIOTHYECKHE: TIOCIIEI0BATEIEHOCTD
TOSIBJICHHUSI BHJIOB B IMAJICOHTOJIOTUYCCKON JICTONUCH, TICPEXOMHBIE (HOPMBI.
buoreorpaduyeckue: cxoacTBo u paznuure GpayH u GIop MaTEPUKOB U OCTPOBOB.



OMOpHOIOTUYECKHE: CXOJCTBA W pPa3iuuusi SMOPHUOHOB PAa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IyTEeH Yy BCeX
OpraHU3MOB.

OBomonmonHas Teopuss Y. [lapBuna. I[IpeAnochUIKM BO3HUKHOBEHUS
napBuHU3MA. J[BHKyIME CWJIBI 3BOJIOLMM BHUJIOB 10 JlapBuHY (M30BITOUHOE
pPa3MHOXKEHHE TNpPHU OTPAaHUYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs] U3MEHUYUBOCTD,
O60oprba 3a CyIiecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3Bomonuu (CTI) u €€ 0CHOBHbBIE MMOTOKEHUS.

MuxkposBosonus. [Tomymanus kak eAMHUIA BUIA U 3BOJIOLUY.

JBrxymue cuiibl ((hakTopbl) 3BONIOLUU BHJIOB B IpHponae. MyTallMOHHBIH
npoiecc MU KOMOWHATUBHAS W3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U JApEud
reHoB. M301s1Ms 1 MUTpaLysl.

EctecTBeHHbIlt 0TOOp — HampaBistonmi  (aktop 3Boionur. DOpMBI
€CTEeCTBEHHOI0 0TOOpA.

[TpucnocoONeHHOCTh OPraHu3MOB Kak pe3yiabTaT 3Boitouud. [Ipumepsl
IPUCHOCOOJIEHHI y OpraHu3MoB. ApoMOp(o3bl U UANOATANITALIHH.

Bun wu BumoobpazoBanme. Kpurepuu Buma. OcHoBHBIE  (HOPMBI
BUI000pa30BaHusl: reorpapuieckoe, IKOJIOTuIecKoe.

MakposBononusi. DopMbl  3BONIOUMU:  (puileTUYECKas, JIMBEpreHTHas,
KOHBEpreHTHas, napaienbHas. HeoOparuMocTs 3BOMIOIUY.

[Ipoucxoxaenne OT HeCNeNUaIU3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienraIn3anus. ATanTUBHAS panalysl.

JdemoHcTpanum:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuiet 1 cxembl: «Pa3Butne opraHmdeckoro Mupa Ha 3emie», «3apoIbIin
MO3BOHOYHBIX  JKHUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  00pbpObI  3a
cylectBoBanue», «EctecTBeHHBIH 0TOOPY», «MHOroo0Opasue COpTOB PACTEHUID,
«MHoroobOpazue  mopon ~ KMBOTHbIX»,  «llomymsiumy, — «MyTtamoHHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Mmanoamantamuuy, «OO0mas aereHeparus,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema wMapmipyra myremectBus Y.
HNapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrmocoOIeHHOCTh OpPraHU3MOBY,
«l'eorpaduueckoe BU1000pazoBaHuE», « IKOJIOTMUECKOE BUI000pa30BAHUEY.

O06opynoBaHHe: KOJUIEKIUSI HACEKOMBIX C pa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IIOAOB M ceMsH, KoyueKiusi «[Ipumepsl 3alUTHBIX MPUCIIOCOOICHUN Y
KUBOTHBIX», MozeNb «OCHOBHBIC HAIIpaBICHUS JBOJIOLMM», O0BEMHAS MOJEITh
«CTpoeHne roJToBHOTO MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Komiekus «@PopMbl COXPaHHOCTH
WCKONAEMbIX JKUBOTHBIX M pacTeHuil», wMoxenb ammukanusa «llepekpéct



XpPOMOCOMY, BIIayKHbIE TIpenaparbl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JIATYIIKNY,
MuUKponpenapar «Jpo3zodpuna» (Hopma, MyTaluu (QOpPMBI KPbUIEB U OKPACKHU
Tena).

JlaboparopHble 1 IpaKkTUYeCKUe PadoThbI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHe BHIIOB MO MOP(}OIOTHYECKOMY
KPUTEPHUIO).

JlaGoparopnas padora Ne 2. «Onucanue mpuUCIOCOOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTeEPA».

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU HA 3emue.

JloHay4HbBIE NPEACTABICHUS O 3apOXKICHUU >KU3HU. HaydHble rumoressl
BO3HUKHOBEHHUSI KM3HM Ha 3emuie: abHOreHe3 M MaHCIepMHs. XHUMHYEcKas
ABOMIIOIMS. AOUOT€HHBI CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHWYEeCKHX.
OKCIEPUMEHTAIBHOE MTOATBEPKICHUE XUMUUECKOW BOIMIOIMY. HaganbHble dTansl
ounonoruveckoir 3Bomonuu. [umnoreza PHK-mupa. dopmupoBanrne memOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME INPOTOKJIETKH. llepBple KIETKM M HX 3BOJIOLMS.
DOopMHUpPOBaHKNE OCHOBHBIX IPYIII KMBBIX OPTraHU3MOB.

PazButne xwn3Hm Ha 3emuie 1o ’pam U nepuogaM. Karapxeil. Apxeiuckas u
nporepo3oiickas 3pel. [lameo3oiickas »pa u €€ TepHoABl: KeMOPUUCKHH,
OPJIOBUKCKHW, CUITYPUICKUM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o301cKas 3pa U €€ Nepuoibl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalinozoiickass 3spa u €€ Tmepuoabl: NaJCOre€HOBbIA, HEOrCHOBBIM,
AHTPOIIOTEHOBBIM.

XapakTepuCcTHKa KJIMMAara M TE€O0JIOrMYeCcKUX IpoueccoB. OCHOBHBIE 3Tallbl
3BOJIIOLMU PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUN H
*KUBOTHBIX. [losBIEeHNE, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOr0 MHpa KaK OTpakeHHe »HBOMOUMHA. OCHOBHBIE
CHUCTEMATHYECKHE TPYIIBI OPTAHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTUs KaKk Hayka. Pa3Butue npeacraBiieHHi o
IPOUCXOXKJICHUHA 4YeloBeKa. Meronpl Mu3ydeHHs aHrponoreHe3a. CxoxcrBa u
pa3yINuus YeI0BeKa U )KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHUE YETOBEKA.

JBuwxymue  cuiabl  (dakropsl) — aHTpomnoreHe3a.  HacnenctBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBIH 0TOOp. OOmmecTBeHHBIH 00pa3 KU3HH,
W3TOTOBJICHUE OPYAUH TPYZAA, MBILLIIEHUE, PEYb.

OCHOBHBIE CTaUU W BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, UenoBek
yMenblid, YenoBek npsAmoxomAmui, YenoBek HeaHaepralbCKkui, UYenosek
pa3ymHblil. Haxonkum uckomaembIX OCTaTKOB, BpEMsl CYILECTBOBAaHHMsS, OO0JIacThb
pacrnpocTpaHeHus, 00bEM FOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUsL.

UYenoseueckue packl. OCHOBHBIE  OOJNBIIME  pachl:  E€BPOICOHIHAS
(eBpaszmiickasi),  HErpo-aBCTpaJOMAHAs  (9PKBaTOpHasibHAsl),  MOHTOJOUHAsS
(a3uarcko-aMepukaHckas).  UepTbl  IPUCIOCOOJEHHOCTH  MpeACTaBUTEINICH



YEJIOBEYECKUX Pac K YCIOBUSAM CYIIECTBOBaHUSA. EIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanum:

[Toprpers: @. Pean, JI. Ilacrep, A. . Omapun, C. Mumiep, I. IOpu, Y.
JlapBuH.

Tabmunpel u cxembl: «Bo3nukHoBenue ConHeuHOUM cucteMbl», «Pa3Burtue
opraHuyeckoro wmupa», «PacturenpHas kieTka», <«OKMBOTHas  KJIETKay,
«IIpokapuornueckass kieTka», «CoBpeMEHHas CUCTEMa OPraHUYECKOro MHpay,
«CpaBHEHUE AHATOMUYECKHX YEpPT CTPOEHHUS YEJIIOBEKA U YEeIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa  MaJCOHTOJIOTUYECKUX  HAxXONOK  IPEJIKOB
COBPEMEHHOIO 4YeloBeKa», «JIpeBHeine moan», «JIpeBHue moam», «llepsbie
COBPEMEHHBIE TN, «YeIoBeuecKrue pacb.

O6opynoBanue: MYJISIKHA «ITpoucxoxnaeHue yeynoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIAa, HEaHJEpTalblla, KPOMaHbOHIIA), CIENKU WIU
U300paKEHUsT KaMEHHBIX OpYAMd TEpPBOOBITHOIO YeJoBeKa (KaMHHU-YOMIEPHI,
pyOumna, ckpebna), TreoxpoHoJoruueckas Tabnmuua, Komiekius — «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTEHUID.

JlaboparopHbIe ¥ IpaKTHYEeCKUE PadoThI:

[Ipaktuueckas padora Ne 1. «/3yueHne MCKOMAEMBIX OCTATKOB PACTCHUU W
YKUBOTHBIX B KOJIJIEKITUSX).

OKCcKypcus — «OBOdIOUMS ~ OpraHMyeckoro  mMupa Ha  3emue» (B
€CTECTBEHHO-HAYYHbIN WU KPAEBEIUECKUNA MYy3€eil).

Tema 3. Opranusmsl U OKpYy:KawIIas cpeaa.

OKOJIOTMS KaK HayKa. 3aJa4d M pas3/ielibl SKOJOTUU. MEeTOIbl 3KOJIOTHYECKUX
UCCIEA0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpensl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPHUOPIaHU3MEHHAS.

Oxonorudeckue ¢dakrtopsl. Knaccudukamums 3KoMOru4eckux (aKkTopoB:
abuoTHuecKre, OUOTMYECKHE U AaHTPONOreHHble. JleHCTBUE SKOJOTMYECKUX
(aKkTOpOB Ha OPTraHU3MBbI.

Abuotudeckne (HakTOphl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucniocobiennst  OpraHM3MOB K  JIEHCTBUIO  aOMOTHYECKHX  (haKTOPOB.
buonornueckue puTMBL.

buotnueckue paxtopsl. Buabl 6MoTHYECKHX B3aUMOIEHCTBUIM: KOHKYPEHITHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusMm, koomepaiusi, MyTyalausM,
KOMMEHCAJIU3M (KBApTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTPATIU3M.
3HayeHue OHWOTHMYECKHUX B3aUMOACHCTBUN MJis CYyIIECTBOBAaHUS OpPraHU3MOB B
PUPOIHBIX COOOIIIECTBAX.

DKOJOTUYECKHUE XapaKTEpUCTUKU mnomyisiuud. (OCHOBHBIE IOKa3aTeNH
HNOMYJSILIUU: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. /[mHaMuka YuCA€HHOCTH MOMYJISUUN U €€ peryssuus.



JdemMoncTpanuu:

[Toptpetsi: A. I'ym6onsar, K. @. Pynbe, D. ['ekkerns.

Tabnuubl 1 cxembl: kapta «lIpuponnsie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranusmMoB», «®oronepuoausm», «llomymsamun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH MOMYJISAIUU HHGY30pun-TyPenbkny, «[lumessie menm.

JlaGopaTopHble H NpakTHYEeCKUE PAdOTHI:

JlaGoparopnas pabora Ne 3. «Mopdonornyeckue 0COOCHHOCTH PACTEHUM U3
Pa3HbIX MECT OOUTAHHUS.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loacy€T maoTHOCTH MOMYIISIUI pa3HbIX BUOB
pacTEHUN.

Tema 4. CoolurecTBa U 3KOJIOrHYECKHE CHCTEMBI.

CooOmiecTBo opranu3mMoB — OuorneHo3. CTpykTypbl OMOIIEHO3a: BHUAOBAaf,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-nomuHantel. CBs3u B
OHMOLIEHO3E.

DKoJoruueckue cucteMbl (dkocuctembl). [loHstTue 00 »dKkocucremMe u
ouoreoneHoze. DOyHKIHOHAIbHBIE KOMIIOHEHTHl JKOCHUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, pelylUeHThl. KpyroBopor BEIIECTB U MOTOK 3HEPIUU B 3KOCUCTEME.
Tpodpuyeckue (muieBbie) YpPOBHU OKOCUCTEMBI. [luiieBbie 1enmu W CETH.
OcHOBHBIE TMOKa3aTeId SKOCUCTEMBI: OMoOMacca, MNPOAYKIMS. OKOJIOTHMYECKUE
nUupamMuabl: MPOAYKUWH, YHMCIEHHOCTH, OuoMacchl. CBONCTBA HKOCHCTEM:
YCTOMYUBOCTh, CaMOperyisiuus, pazsurue. Cykueccusl.

[IpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHHOTIO
WJIU IIUPOKOJIMCTBEHHOTIO Jieca.

AHTpPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe v X035UCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak QaxTop ycToHuMBOCTH HKocucteM. CoxpaHeHue
OMOJIOrHYECKOTO pazHo0Opa3ust Ha 3emie.

VYuenue B. W. Bepnaackoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ounocdepsl. Kupoe BemectBo U ero QyHkuu. OcobeHHOCTH OHOChEpbl Kak
100anbHON 3KOCUCTeMBl. JlMHAMUYecKkoe paBHOBecHEe M OOpaTHas CBSI3b B
ounocdepe.

KpyroBopoThs! BeliecTB U OMOre€OXMMHUYECKUE UKIIBI AIEMEHTOB (yIiiepoa,
azora). 30HaIbHOCThL Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onocdepe 3eMiau. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe.
[mobGanpHBIE HKOIOTHUECKHE TPOOIEMBI.

CocymecTBoBaHue IPUPOJIBI U 4eJIOBEYECTBA. CoxpaneHnune
Oounopa3zHooOpa3usi Kak OCHOBa yCTOMYMBOCTU Ouocdepsl. OCHOBA pallMOHATIBLHOTO
yOpPaBICHUS MPUPOJHBIMU pECypcaMH M HMX HCHOJb30BaHuE. JlocTukeHus
OHMOJIOTMU U OXpaHa MPUPOABIL.



JdemMoncTpanuu:

IToprpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuupbl u cxembl: «llumieBbie 1nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupognsie cooOmiecTBa», «llenu nuTaHusy), «IKOIOrMYECKass MUpPaAMUJIAY,
«buocdepa n yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro neca», «buoneHo3 Bogoémay», «ArpoueHo3», «lIpumepnsie
AHTPONIOTCHHBIE ~ BO3ACHCTBHS HAa MNpUpPONY», «BaxkHelmme HMCTOYHUKHU
3arpsi3HEHUS] BO3[lyXa M TPYHTOBBIX BOA», «[louBa — BakHEHIas COCTaBISAIONIAS
ouochepnr», «Daktopsl nerpaganuu mouBy», «llapaukoBsiit 3ddexT», «DPakTopsl
PaIMOaKTUBHOTO 3arps3HeHuss Ouocdeprsy, «OOmas crpykrypa Ouochepb,
«Pacnpoctpanenue ku3HM B Ouocdepe», «O30HOBBIM »HKpaH Ouochepsn,
«Kpyrosopor yriepona B 6nocdepe», «KpyroBopor a3zora B IpUpOIE».

O6opynoBanue: Moaenb-anmiuKanus « TunudHbsle OMOIEHO3bDY, TepOapHii
«PactutenbHbie co0OIIECTBaY, KOJUIEKIMU «brolieHo3y», « Bpeaurenu BaxHEHIITUX
CEeJIbCKOXO3SIICTBEHHBIX KYJIBTYpP), TepOapuu U KOJUIEKIIMU PACTEHHUI U )KUBOTHBIX,
NpUHAUIEKAIINE K PA3HBIM SKOJIOTMYECKMM TrpynmnaM oaHoro Buaa, KpacHas
kaura Poccuiickoit denepanuu, n300pakeHHs] OXpaHIEMbIX BUIOB PACTEHHU U
YKUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHMA  IIPOTPAMMBI 110
bMOJIOTM1 HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTCi TpeOOBaHUS K pe3yabTaram
OCBOCHMS  OOydYalOIIUMHCS TpOorpaMM  CpeIaHero olmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATBI

B cTpyKkType JMYHOCTHBIX PE3YJIBTATOB OCBOECHHUS IpeameTra «buosiorus»
BBIJICIICHBI CIICAYIONINE COCTABIISIIONINEG: OCO3HAHWE OOYyJarOIIUMHUCS POCCUUCKON
rpaXJaHCKOW UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpPENCICHUI0, HaIu4Yue MOTHBAallMM K  OOy4YeHHUIO  OHOJIOTHH,
LEJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JHUYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPATUIIUA PAa3BUTHS OHOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsli pyKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTH IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYIIMMHU CHCTEME
OMONIOTHYECKOTO  00pa30BaHUs, HAJIUYUE HKOJOTMUYECKOTO IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEIH U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS IMpeaMera «buosorus» JOCTUTarTCs B
CIMHCTBE YYEOHOM M BOCIHUTATEIBbHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAIUIMOHHBIMA  POCCUMCKMMHU  COLIMOKYJBTYPHBIMH, HUCTOPUYECKHUMHU U
JyXOBHO-HPaBCTBEHHBIMU IICHHOCTSMH, MPUHATHIMH B OOIIECTBE MpaBWIAMU W
HOpMaMH  TIOBEJACHHS MW  CIIOCOOCTBYIOT  mpolieccaM  CaMOIIO3HAaHWUS,
CaMOBOCIIMTAHUSI M CaMOPA3BUTHUSA, PA3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH,
MaTpUOTH3MA, YBAXKEHHUS K 3aKOHY M IPABOIMOPSAKY, YETIOBEKY TPy/la U CTapLIEMy
MOKOJICHUIO, B3aMMHOIO YBaXKEHMS, OCpPEKHOrO OTHONICHUS K KYJIbTYpPHOMY
HACJIEIUI0 U TPAJULMSAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn ®enepanuu,
IIPUPOJIC U OKPYKAIOIIEH Cpelie.

JIngHOCTHBIE pe3yJabTaThl OCBOEHUsI ydeOHoro mpenmera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIUXCsl PyKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIINM, TIO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacUIMpeHHe >KU3HEHHOTO
ONBITA W ONBITA JEITEILHOCTH B MPOIIECCE Peaan3alMi OCHOBHBIX HaIpPaBJICHUN
BOCIIUTATEIIBHOM JIEATSILHOCTH, B TOM UYHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH I'PAKTAHCKOM MO3UITUK O0YYAFOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTRA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHHE
3aKOHa U IPABOIIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESITEIbHOCTH IIPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3a]1a4, BHIIOJIHEHUU
OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO IMO3UIMIO 1O OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSATD €€;

YMEHHE YYUTHIBATh B CBOUX JCHUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICICTBHUS JIIOICH C Pa3HBIMU YOCKIACHUSAMU, KyJIbTYPHBIMU IIEHHOCTAMH U
COLUAJIBHBIM TOJIOKEHUEM,;

TOTOBHOCTh K COTPYIHHMYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUSA
y4eOHBIX, IIO3HABATEIIbHBIX M MCCJEAOBATEIbCKUX 3a/1ad, YBaKUTEIbHOIO
OTHOILICGHHS K MHEHHUIO OMNMOHEHTOB TMpPU OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONEePIKAHMUS;

TOTOBHOCTB K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH POCCUICKOM TpaXKTaHCKON MJIEHTUYHOCTH, MATPUOTU3MA,
YBAKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tepen PoguHou, ropaoctu
3a CBOM Kpail, cBOIO PoIaWHY, CBOM S3bIK M KYyJIBTYPY, NPOLIJIOE U HACTOSLIEE
MHOTOHallMOHaIBLHOIro Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOAHOMY HACJIEAUIO U NMaMSTHUKAM MPUPOIBI,
IOoCTHXXEeHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPYAE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUHCKHX YUYEHBIX B CTAHOBJIICHHE U
pa3BUTHE OWOJOTWU, TOHWMAHUSA 3HAYCHHs] OMOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujerHas yOeKJIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3amnurte (OredyecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyAbOy;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

OCO3HAHHE JTYXOBHBIX IECHHOCTEW POCCUUCKOTO HAPO/Ia;

c(hOopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYyallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOLIIEHUE K CBOMM POJIUTEIISIM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHATUS UEHHOCTEW CEMEHHOW KU3HU B COOTBETCTBUU C
TpaIuLusMu Haponos Poccuu;

4) 3cTeTH4€eCKOro BOCIIMTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MHpY, BKJIIOYAs JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHU;

ITIOHUMAHUE SMOLMOHAIIBHOTO BO3JIEUCTBUS KUBOU ITPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHIO B pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (POPMHUPOBAHMUS KYJIbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIArOMOJTYYHs:

NMOHUMAaHUE W peaju3alus 37A0pOBOr0 U 0Oe30MacHOro olpa3a KU3HH
(3mopoBOo€  TUTaHWE, COONIOJIEHWE TUTHECHUYECKUX TPaBWI U HOPM,
cOamaHCUPOBAHHBIA PEXKHUM 3aHATHM M OTAbIXa, peEryisipHas ¢usndeckas
AKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PH3UYECKOMY U ICUXUYECKOMY 3/10POBBIO;

NOHUMAHHE [IEHHOCTM TpPaBWJl HWHIUWBHUAYAJbHOTO M  KOJUIEKTUBHOIO
0€30MMacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JTIONIEH;

OCO3HAaHME TOCIEICTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (yHoTpeOiIeHus
AJIKOTOJIs, HAPKOTHKOB, KyPEHHUS);

6) TPy10BOI0 BOCIIMTAHUSA:

TOTOBHOCTh K TPY/y, OCO3HaHHE IEHHOCTU MacTepPCTBA, TPYJAOT00HE;

TOTOBHOCTh K AKTMBHOW JAESATEIBHOCTH TEXHOJIOTMYECKOW M COLHAIBHOU
HANpPABJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHATH TAKYIO JACSTEILHOCTD;

MHTEPEC K Pa3IMYHbIM cdepaMm npodecCUOHATHLHON NeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oydyied mnpodeccud € Pearnu30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TJIaHbI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpPa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrM4eCKOro0 BOCIIMTAHUA:

HKOJIOTUYECKH 11eJeco00pa3Hoe OTHOILIEHHWE K MPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBAaHUS;

MOBBIIICHUE YPOBHSA DKOJOTMUECKOM KYJIBTYphI: TMPUOOPETEHUE OIbITa
IJIAHUPOBAHUSA TOCTYNKOB M OLEHKA KX BO3MOXHBIX TOCIEICTBUN JIs
OKPY’KAIOIIEH CPEIbl;

OCO3HAHUE MIOOAIBHOIO XapaKTepa HKOJOTUYECKHX MpoOIeM M IMyTed ux
pelieHus;

CIIOCOOHOCTh HCIONB30BaTh MPUOOpETaeMbIE MPH U3yUYEHUU OHUOIOTUH
3HAHUST W YMEHHS TIPU pEIICHUU TPoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM
IPUPOIONONb30BaHNEM  (COOMIONeHHe  TpaBWil  TOBEACHUS B MPHUPOJE,
HalpaBJIEHHBIX Ha COXpPAaHEHHWE PABHOBECHS B JKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCUCTEM, Ouochephl);

AKTUBHOE HENPUATHE JACUCTBUW, MNPUHOCAIIMX BpEd  OKPYXKaKOLIEH
IPUPOIHON cpefie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTUYECKHE
MOCJEACTBUS NPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBPAIIATH HX;

HaJM4Yue Pa3BUTOrO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTUYECKONU KYIbTYPHI,
OIbITa JEeSATENbHOCTH HKOJIOTUYECKON HaIpaBJIECHHOCTH, YMEHUS



PYKOBOJICTBOBAaTbCsl UMM B IO3HABATEJIBLHOW, KOMMYHUKATHBHOW M COLIMAIIBHOMU
MIPAaKTUKE, TOTOBHOCTH K y4aCTHIO B MPAKTUYECKOW AEATEILHOCTH SKOJIOTHUECKOM
HaIpaBJIECHHOCTH;

8) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hopMHUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSl HAyKH U OOIIECTBEHHOM NMPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYyJIBTYpbl KakK CpelCTBa
B3aUMOJICHCTBUS MEXKAY JIOJbMHU U MO3HAHUS MUPA;

NMOHUMaHHe crnenupuku OWOJOTHMM KaK HayKd, OCO3HaHUA €€ polu B
GbOpMHUPOBAHUHU PAITMOHATBLHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUHU IIEJIO0CTHOTO
NpeACTaBiIeHUsS 00 OKpYXKaloIeM MHUpPE KaK O €IMHCTBE MPUPOABI, YelloBeKa U
o011ecTBa, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M pelleHuu MpoliaemM
COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKJIEHHOCTh B 3HAUMMOCTH OHOJIOTHH ISl COBPEMEHHOW ITMBHIIM3AIINM:
obecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHHE IEPCIIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX pEIIaTh PEeCcypcHble MpoOJeMbl  pa3BUTHUSA
YeJI0BEUECTBA, MOMCKAa MyTel BbIXOAA U3 MIO0ATBHBIX HKOJOTHUYECKUX MPOOJIeM U
obecrieueHuss  Iepexoga K YCTOMYMBOMY  pPa3BHTHIO,  PAMOHAIBHOMY
WCIIOJIb30BAaHUIO TIPUPOIHBIX PECYpCcOB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMUYECKUX 3HAHUM B IENsIX
MOBBIMNICHUS OO  KyJIBTYphl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIILHONW TPAaMOTHOCTH OOydYarommxcsi, (opMUupyeMoi
IPU U3yYCHUN OMOJIOTHH;

MOHUMAHHE CYITHOCTU METOJOB IMO3HAHUS, HUCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTHM UCIIOJNb30BaTh TOJIydaeMble 3HAHUS IS aHaliu3a |
0OBSICHEHUS SBJICHUN OKPYKAIOIIETO MHUPA U TPOUCXOIANIUX B HEM W3MCHCHHH,
yMEHHE JejaTh OOOCHOBAaHHBIC 3aKIIFOUCHHS Ha OCHOBE HAy4yHbIX (aKTOB U
MMEIOIIMNXCS TAaHHBIX C LEIbIO MOTYyYEeHUS I0CTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSTEILHO MCIONL30BAaTh OHMOJIOTHYECKUE 3HAHHUS s
pelieHus NpooJieM B peasIbHBIX KU3HEHHBIX CUTYalIUsIX;

OCO3HAaHME IICHHOCTH HAyYHOU JEeATEIbHOCTH, TOTOBHOCThH OCYIIECTBIISIThH
MIPOEKTHYIO M UCCIIEA0BATEIbCKYIO NEATEIbHOCTh UHANBUAYAIBHO U B TPYMIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENPEPHIBHOMY  OOpa30BaHUIO WU
caM000pa30BaHNI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHHUU MO OHOJOTHM B
COOTBETCTBHH C KM3HEHHBIMU NOTPEOHOCTIAMMU.

METAIIPEAMETHBIE PE3YJIBTATDBI



MeranpeaMeTHble Pe3yNIbTaThl OCBOSCHMsI yueOHOro mpeamera «buoiorusy»
BKJIFOYAIOT: 3HAYUMble JIsI  (OPMHPOBAHHS MHUPOBO33PEHUS OOYyYaIOIIUXCS
MEXIUCHUILUIMHAPHBIE (MEXIPEAMETHBIC) OOICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KAPTUHBI MHpAa H CHENU(HUKYy METOJOB ITO3HAHWS,
HCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrUs, SBJICHUE, MPOIIECC,
CHUCTeMa, HAay4YHBIM (DaKT, MPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCClIeloBaHUE,  HAONMIOACHHEe,  M3MEpPEHHe,  OKCIePUMEHT U JPYrux),
yHUBEpcaibHble y4eOHble JAeiCTBUS (IIO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
PErYIIATHBHBIE), o0ecrneurBaronme dbopmupoBanue (YHKIMOHAIBHOU
IPaMOTHOCTH U COLMAJIBbHOM KOMIIETEHIMH OOy4yarouuxcsi, CIOCOOHOCTh
o0yyaronmxcs YICII0JIB30BATh OCBOCHHBIE MEXAMCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHUS M  YHUBEpCaJbHble y4yeOHble JEUCTBUS B
IIO3HABATEJIILHOU U COLIMAIbHOM IIPAKTHUKE.

MetanpeaMeTHble pe3yJabTaTbl OCBOCHHUS MPOTpPaMMbl CpEIHEro oOIIero
o0pa30BaHUs JOHKHBI OTPaXKaTh:

OBananenne YHHBEpPCAJIbHbIMU YueOHbIMH MO3HABATEJIbHBIMH
AefiCTBUSIMM:

1) 6a3oBble JOrnYecKne JAeicTBHS:

CaMOCTOSITENIbHO  (popMynupoBaTh M aKTyaJlU3upoBaTb  MpoOiIeMmy,
paccMarpuBarh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, KilacCu(pUKaIuU, 0000IEHUS ), PACKPHIBATH CMBICI
OMOJOrMYEeCKUX MOHATHI (BBLACIATh UX XapaKTEpHbIE NPHU3HAKH, YCTAaHABIMBATh
CBSI3U C JPYTUMU MMOHATHUSIMU);

ONpENENATh ILENU JEATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTaThl AESTEIBHOCTH C MOCTABIEHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsl OObSICHEHUS (DAKTOB M SIBJICHUI
YKUBOU IIPUPOJIBIL;

CTPOUTH JIOTUYECKUE PACCYKICHHS (MHAYKTUBHBIC, JI€IyKTUBHBIE, IIO
aHAJOTUM), BBISBIATH 3aKOHOMEPHOCTHM W MPOTUBOPEUUS] B PacCMaTpUBAEMbIX
SBJICHUSX, (POPMYJIMPOBATH BHIBO/IBI U 3aKIIFOUEHUS;

OPUMEHSTh CXEMHO-MOJIEJIbHbBIE cpeactsa Ul peJICTaBICHUS
CYLIECTBEHHBIX CBS3€il M OTHOLIEHUH B HM3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a
TaKK€  TMPOTUBOPEYMI  pPa3HOrO  pola,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEUIeHUs MPOOJIEMbl ¢ YYETOM aHalu3a UMEIOLIUXCS
MaTepUaJIbHbIX U HEMaTEPHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JAEATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM IE€SITENBHOCTH;

KOOPAMHUPOBATh U BBIMOIHATH pa0OTy B YCIOBUSIX PEaibHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;



pa3BUBaTh KPEaTHBHOE MBILIUICHUE IIPU PELLICHUH KU3HEHHBIX MTPOOIIEM.
2) 0a3oBble HCCJIeN0BaTeIbCKUE IeHCTBUSI:

BJIa/IETh HABBIKAMU Yy4€OHO-UCCIEA0BATEIBCKOM U MPOEKTHOMN JIeATEIbHOCTH,
HaBbIKAMU  pa3penieHus OpolsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOUCKY METOOB PEIICHUs IPAaKTUYECKUX 3aa4, IPUMEHEHHIO
Pa3UYHBIX METOJOB MO3HAHUS;

UCTIOJNB30BaTh PA3IMYHBIC BHUIBI JIEATEIBHOCTH MO TIOIYYCHHIO HOBOTO
3HAaHUA, €r0 HWHTEPIpETAINH, MPEoOpPa30BAHUI0 M TPHUMEHEHHUI0 B YYEeOHBIX
CUTYyaIUsIX, B TOM YHCJIE MPU CO3JaHUH YUEOHBIX U COLUATBHBIX MPOCKTOB;

¢bopMUpOBaTh HAYYHBIM THUIT MBIIIUICHUS, BIIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KITFOYEBBIMU MOHATUSIMU M METO/IAMH;

CTaBUTb M (OPMYIUPOBATH COOCTBEHHbIE 3a7ayd B 00pa30BATEIHHOM
TSI TEbHOCTH U KU3HEHHBIX CUTYaIIUsX;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyaJlM3UPOBATh 3aj1ady,
BBIIBUTaTh TUIOTE3y €€ pEeUIeHMs, HaxXOAWUThb ApryMEHTBl IS JO0Ka3aTeabCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBAaTh TMOJYYEHHbIE B XOJ€ pEUIeHUs 3aJa4d Pe3ysbTarhl,
KPUTHUYECKH OLEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh 1IEJICHANPABIECHHBIM MOUCK IMEpPEHOCa CPEJCTB U CIOCOOOB
NercTBUs B MPO(EeCCUOHATBHYIO CPEY;

yMEThb MEPEHOCUTHh 3HAaHWS B MO3HABATEIbHYIO U MPAKTHUECKYIO o0nacTu
KHU3HEAEATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJCH, MpEAjaraTh OpUTHHAIBHBIC TOAXOABI M PEIICHUs,
CTaBUTH MPOOIEMBI U 331341, JOIYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSA B PA3IMUYHBIX UCTOUYHUKAX MH(MOpMALUMU (TEKCTE yueOHOro
nocoOus, HAyYHO-TIONMYJAPHON JuUTeparype, OHUOJOTMYECKUX CIOBapsX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIMIO PA3IUYHBIX BUJIOB U OPM MPEACTABICHUS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HEITPOTUBOPEUYHUBOCTb;

dbopMynupoBaTh 3ampOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPHU TMOUCKE U
otbope Ouosiornyeckor wHGOpPMAIMK, HEOOXOIUMOM JIJIsi BHITIOJIHEHUSI YUYeOHBIX
3a/1ady;

npuoOpeTaTb OMBIT HCHOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYPY aKTHBHOI'O MCIOJIB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpATh  ONTUMAJIbHYI0  (HOpMy  TIpeICTaBIEHUS
ounonornuyeckor nHpopmaruu (cxembl, rpadUKy, JUarpaMMbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

WCTIONIb30BaTh HAyYHBIA SI3BIK B KAueCTBE CpEACTBA TpH pabore ¢
ouonorudyeckol uWHMOpPMAIME: MPUMEHATh XUMHUYECKHe, (U3HUECKUE W
MaTeMaTU4eCKUe 3HAKH W CHMBOJIBI, (OpPMYIbI, abOpeBHaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MNpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKUE  CPEACTBA
HaATJISAHOCTH;

BJIQJICTh ~ HABBIKAMH  pACMO3HAaBaHWA W 3amUThl  WH)Opmarmwy,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgBiageHne yHUBepPCaJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1enmue:

OCYIIECTBIISATh KOMMYHHUKAIIMHA BO BCceX cepax KU3HU, aKTUBHO YYaCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHUE 3a7aBaTh
BONIPOCHI, BBICKA3bIBaTh CYXIACHUS OTHOCHUTEIHHO BBITIOJHEHUS MpeaiaracMou
3a/la4M, YYUTHIBaTh MHTEPECHl M COIIACOBAHHOCTH MO3ULIUNA APYTHMX YYaCTHHUKOB
JMaiora Wi TUCKYCCUN);

pacmo3HaBaTh HEBEpOAIbHBIC CPEIACTBA OOIICHUS, IMOHUMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEATNOCHIJIOK BO3HUKHOBEHMSI KOH(DIUKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOHPIIUKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMKM CIOCOOAMM OOIICHUS W B3aWMOJCHCTBUS, MMOHUMATh
HAMEPEHUS JAPYTHX JIIOACH, IPOSBIATh YBAKUTEILHOE OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOH (opMe HOpPMYITHpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTMYHO HU3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAsl 1eATeJIbHOCTD:

MOHUMATh M HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWBUAYaJIbHOM
paboThI TIPU PEMICHUHN OMOJIOTUYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOANUMOCTH
IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUSI PU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX ACHCTBUH C y4E€TOM OOLIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)I0T0 WICHA KOJIJICKTHBA;

NpPUHUMATh IEIA  COBMECTHOW  JCSATCIBHOCTH, OPraHW30BBIBATh U
KOOPAWHHUPOBATh JEUCTBUA IO €€ NOCTHXKEHUIO: COCTaBJISATH IUIAH JICHCTBUM,
pacmpenensiTh pojid ¢ Y4E€TOM MHEHUHM YYaCTHHUKOB, OOCYXXIaTh pe3yJIbTaThl
COBMECTHOI paboThI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJa M KAXKJIOTO yUaCTHUKA KOMaHbl B OOIINI
pE3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE TPOEKTHI, OICHUBATh HWJEU C TO3UIMA HOBH3HBI,
OpUTHUHATBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TO3WTUBHOE CTPATETHYCCKOEC TIOBEICHWE B PAa3JIMYHBIX
CUTYaIUSX, IPOSBIISATH TBOPUYECTBO M BOOOPaKEHNE, OBITh MHUIIUATUBHBIM.



OBiaeHne YHMBEPCAJIbHBIMH PeryJATHBHBIMY JAEHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA I BBISIBICHHS MNpoOIeM U UX
pelIeHus B )KU3HEHHBIX U yUeOHBIX CUTYaIINAX;

BbIOMpaTh Ha OCHOBE OMOJIOIMYECKMX 3HAHUW 1IEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOHUX JCHCTBHUSIX U MOCTYIKAX MO OTHOILICHWIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAKOLIUX;

CaMOCTOSITENIBHO OCYIIECTBISATh ITO3HABATEIBHYIO NIEATEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a7a4u B 00pa30BaTEILHOM
NEATEIIbHOCTU U )KU3HEHHBIX CUTYyalUsAX;

CaMOCTOSATENIbHO COCTaBIIATh IUIAH PEHICHHS MpoOJeMbl C  Y4&ToM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEH U MPETIOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMK1 y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAaTh €ro, Oparb OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHHUIO LIUPOKOW DJPYIUIIUU B
pa3HbIX 007acTSIX 3HAHWW, IOCTOSHHO TOBBINMIATH CBOW 00pa30BaTEIbHBIN U
KYJIETYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYAalMsIM, BHOCHUTH KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BIAJIETh  HAaBbIKAMU  [IO3HABATENbHOM  pedrexkcuu  Kak  OCO3HaHMS
COBEpUIAEMbIX JEWCTBUH M MBICIUTENBHBIX IPOLECCOB, HMX pE3ylIbTaToB H
OCHOBaHMI, MCMOIb30BaTh NPUEMBI PeUIEKCUH IS OLIEHKH CUTYyalllH, BbIOOpa
BEPHOT'O PEILICHUS;

yMETh OLEHMBATh PHUCKM M CBOEBPEMEHHO IPUHMMATh DPELICHUS MO HX
CHIKEHHUIO;

NPUHUMATh MOTUBBI WU ApPryMEHTHl JAPYTHMX MPHU AaHAIU3€ pEe3YyIbTaToB
NEATEIbHOCTH;

3) npuHsTHE Ce0NA M IPYTUX:

IpUHUMATh ceOsl, IOHUMAasi CBOU HEAOCTATKU U IOCTOUHCTBA;

NPUHMMATh MOTUBBI W ApPryMEHTHl JAPYTHUX MPHU AaHAIU3€ pe3yIbTaToB
NEATENbHOCTH;

PU3HABATh CBOE MPABO U MPABO JIPYrUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP C MO3ULUU APYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI



[IpenmerHpie pes3ynbrarbl ocBoeHHs mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOHAIOT crienuduueckue st yaeoHoro npeamera «bronorus»
Hay4YHbIE 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUI MO OCBOCHUIO, MHTEPIIPETALIUY U
npeoOpa3oBaHUIO0 3HAHMM, BUJIbI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWW B PA3IUYHBIX y4EOHBIX CHUTYaIUsAX, a TaKKe B PEabHBIX
KU3HEHHBIX CUTYallMsIX, CBS3aHHBIX ¢ Ouonoruedd. B mporpamme mpenMeTHbie
pe3yabTaThl MPEICTABIEHbI MO ToaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaTbl OCBOCHHS yuyeOHoro mpenmera «buonorus» ¢ 10
KJaacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE W POJU OMOJIOTHH B CUCTEME HAyYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOMU
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa M HAy4YHOTO MMPOBO33PEHHMs, O BKIAJE
pOCCHUMCKUX U  3apyOeKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH,
(GYHKITMOHATBPHON TPAMOTHOCTH YEJIOBEKA JUIsl pEIICHUS KU3HCHHBIX 3a7a4;

YMEHHE PACKPBIBATH CONAEPKAHUE OHOIIOTMUECKUX TEPMHUHOB W TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Meradonu3sM (OOMEH BEIIeCTB U NpeBpallleHUE
SHEPruu), rOMEOCTa3 (CaMOpPEryJslys), YPOBHEBAsI OpraHU3alus KUBBIX CUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3jarath OuOJOTMYECKHue Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpaJIbHasl JOrMa MOJIKYJIsIpHOM Ouonoruu), 3akoHbl (I
Mengens, T. Moprana, H. Y. BaBuiioBa) u yueHus (0 HeHTpax MHOrooOpas3us u
MPOUCXOXKJCHUS KyIbTypHbIX pactenuii H. M. BaBuiioBa), onpenenstb rpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE BJIaJI€Th METOJAAMH HAy4YHOIO MO3HAHMS B OMOJIOTHU: HAOIIONCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBICHUM, OpraHu3alus U MpPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIIBUKEHUE  THUIOTE3bl,  BBHISIBICHUE
3aBUCUMOCTH MEXIy HCCIEAYEMbIMU BEIMYMHAMH, OOBSCHEHWE TOTYyYCHHBIX
pEe3yNbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTUH, TEOPUM M 3aKOHOB, YMEHUE
JienaTh BbIBOJIBI HA OCHOBAHHMM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICTATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTHU
poreccoB: oOMeHa BEUIECTB W IMPEBpALICHUs] YHEPTHH B KJETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO W JHEPreTHYEecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHHUSI, Pa3MHOXKEHHUS, HWHIUBUIYAIbHOTO pPa3BUTHUA  OpraHu3Ma
(oHTOTEHE3);

yMEHHUE TPUMEHSATH MOTYUYEHHBIC 3HAHUS I OOBSICHEHUS OMOIIOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATUS NPAKTUUYECKUX PEIIEHUA B MOBCEIHEBHOU
KU3HU C 1Eelbl0 oOecredeHus 0e30MacHOCTH CBOETO 370pPOBbS U 370POBBS
OKpPYXaloLuX JIIOJeH, COONIOIEHNs HOPM I'PaMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
OPUPOIHOM cpele, MOHMMAaHHE HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKECHHM



COBpEMEHHOMU Ovonoruu U OWOTEXHOJOTHH Il palMOHAIBHOTO
IPUPOIOIONIb30BAHMS;

YMEHHE pelIaTh JJEMEHTAapHble TEHETHYECKHEe 3a/Jaud Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHMWE, CIETVIEHHOE HACIeI0BAaHUE, COCTABISATH CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBaHUS IS NpECKa3aHusl HACIEAOBAHHS MPHU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIONHATH JIaDOpaTOpHbIE M TPAKTHYECKHE pPadOThI, COOIIOAATH
npaBuiia Mpu padbore ¢ y4eOHBIM U JIa0OpaTOpHLIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKA OICHWBATh W HMHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTUYECKOTO  CONEpKaHUsS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
Pa3IUYHBIX UCTOYHHUKOB (CPEICTBA MAcCCOBOM MH(pOpPMAIMU, HAYYHO-TIOMYJISIPHbIC
MaTepualibl), 3THUYECKUE acCIeKThl COBPEMEHHBIX HCCIICIOBaHUNA B OHMOJIOTHH,
MEIUITMHE, ONOTEXHOIOTHH;

YMEHHE CO371aBaTh COOCTBEHHBIC ITMCHMEHHBIE K YCTHBIC COOOIICHUS,
00001mast 6uoIOruYecKyr0 HHPOPMAIIMIO U3 HECKOJIbKHX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUNHBIN armapar OUOJIOTHH.

[IpenmeTHbIEe pe3ynbTarbl OCBOEHUS yueOHoro mpeamera «buonorus» e 11
KJlacce NOIKHBI OTPAXKATh!

c(hOopMHUPOBAHHOCTH 3HAHUI O MECTE W POJU OMOJIOTHH B CUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B dbopMupoBaHuU COBPEMEHHOMU
CCTECTBCHHO-HAYYHOW KapTHHBI MHpa M HAyYHOTO MHMPOBO33PCHHs, O BKIIAJC
pPOCCHUMCKUX U  3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTUH,
(GYHKITMOHATBPHON TPAMOTHOCTH YEJIOBEKA JUIsl pEIICHUS KU3HCHHBIX 3a7a4;

yYMEHHUE PaCKPBIBATh COEPKAHUE OMOTOTHIECKUX TEPMUHOB U MOHSATUHN: BU/,
NOMYJSIIUS, TeHOMOH, SBOJIOIMUS, IBWXKYIIHE CHIbl ((aKTOpbl) SBOJIOINH,
IPUCTIOCOONIEHHOCTh OPTaHU3MOB, BUI000pa30BaHHUE, JIKOJIOTHYECKHE (HaKTOPHI,
DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, IIeMd  MHUTaHUS,
IKOJIOTUYECKas MUpaMuia, OMoreoenos, ouocdepa;

yMEHHE HU3JIaraTh OWOJIOTHYECKUE TEOpUu (dBONMIOIMOHHAS Teopus Y.
JlapBuHa, CUHTETHYECKass TEOpHsl DHBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactsa K. M. bapa, uepenoBaHusi IaBHBIX HaIlpaBICHUU U
nytei sBomroruu A. H. CeeprioBa, yuenus o 6mochepe B. M. Bepuasackoro),
OTIPEIENISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BJIaJIeTh METOJAAMHU HAy4YHOIO MO3HAHMS B OMOJIOTHU: HAOIIONEHUE U
OMKMCAHUE JKMBBIX CUCTEM, TPOIECCOB W SBJICHUW, OpPraHU3alis W MPOBEACHUEC
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABIDKEHWE  TUIIOTE3BI,  BBISIBIICHUC
3aBUCUMOCTH MEXKIy HWCCIEAYEMbIMU BEIMYMHAMH, OOBSCHEHWE TOTYyYCHHBIX
pE3yJbTaTOB, HMCIOJIb30BAHHBIX HAYYHBIX TMOHSATUW, TEOPUNW U 3aKOHOB, YMEHHE
JIeJIaTh BHIBO/IBI HA OCHOBAHMHU IMOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIICIATh CYIICCTBEHHBIC TIPU3HAKHA CTPOCHUS OHOJIOTHYCCKUX
0OBEKTOB: BHUAOB, TMOMYJSAIWNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,



OMOTeOIIeHO30B U 3KOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUI000pa3oBaHUs, MPUCIOCOOICHHOCTH
OpPraHM3MOB, JCHCTBHS HSKOJOTHYECKHMX (PAaKTOPOB HA OPraHM3MBI, IEpeHoca
BEIIECTB M TIOTOKA JHEPTrUM B JKOCHCTEMAaX, AHTPOIMOTEHHBIX W3MCHCHHWH B
IKOCHUCTEMAX CBOEM MECTHOCTH, KPYrOoBOpOTa BEIIECTB U OHMOT€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMCHHUE TPUMEHSATH IMOJTYYEHHBIC 3HAHUS I OOBSICHECHHUS OHMOJIOTHYCCKUX
MIPOIIECCOB W SIBJICHUH, NIl TIPUHSATHS MPAKTHYECKUX PEIICHUH B MOBCETHEBHOMN
KHU3HU C Lenblo obecrieueHrs O€30MacHOCTH CBOETO 3I0pOBbS U 3I0POBBS
OKPYXAaIOIUX JIIOJEH, COOMIOIEHNs HOPM TPaMOTHOTO TOBEJICHUS B OKPYKAIOIIEH
OPUPOIHON cpele, MOHUMAaHHE HEOOXOMUMOCTH MCIOIB30BAHUS JOCTHKCHHM
COBPEMEHHOW OMOJIOTHH JIJIsl pAIlMOHATEHOTO MPUPOIOTIONH30BAHNUS;

YMEHHE pPelIaTh dIEMEHTapHbIE OMOJOTHYECKUE 3a/Ja4H, COCTABISATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEMAX (LIEMU MUTAHMUS);

yMEHHUE BBHITIONHATH JTA0OpAaTOpHBIE M MPAKTUYECKHE pPaOOThI, COONIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOpHBIM 000PYI0BaHUEM;

YyMEHHE KPUTHUYECCKH OICHWBATh W HMHTEPIPETUPOBATH HH(POPMAITHIO
OMOJIOTUYECKOTO  COACpaHMs, BKIIOYAIONIYI0 T[ICEBJOHAY4YHBbIC 3HAHUS U3
Pa3TUYHBIX UCTOYHHUKOB (CPEICTBA MAcCOBOW MH(pOpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  MIOOAIbHBIE  DKOJIOTMUECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3[aBaThb COOCTBEHHBbIC IHCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000masi 6GMONTOrHYecKyt0 MH(POPMALUIO M3 HECKOJIbKHX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUNHBIN armapar OUOJIOTHH.
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Mukpo3BOIIOL
us

[Tomynsinusa kak
dIIEeMEHTapHast
eIMHUIIA BUA U
3BOJTIOLIUH.
JlaGopatopHas
pabota Ne 1
«CpaBHeHHE
BHUJIOB TIO
Mopdosoruyec
KOMY
KPUTEPHIO»
JBrxyue
CHJIBI
(3nemeHTapHbIe
(bakTopbI)
HBOJTOIIH
EcrecTBeHHBIN
0T0Op U ero
(bopmbI
Pesynbraret
9BOJTIOLINHU:
MIPUCIIOCOOIEHH
OCTh
OpPraHu3MOB U
BUI000pa3oBaH
ue.
JlaGopatopHast

KoJusmuecTBo 4acoB

K
Bee OHTPOJIb
HbIe
ro
padoThI
1
1
1
1
1

IIpakTHuyec
KHe
padoThI

0.5

0.5

Jara
U3y4YeH
us

JIEKTPOHHBIE
nudposble
o0pa3oBare/jibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edso00.ru/86
3ea20e

bubmuoreka IIOK
https://m.edsoo.ru/86
3¢9570

bub6moreka [IOK

https://m.edsoo.ru/86
3e9cle

bubmuoreka IIOK

https://m.edso0o.ru/86
3e99c¢6

bubmoreka [IOK

https://m.edsoo.ru/86
3e9dad

bubmmoreka [JOK

https://m.edso00.1u/86
3e9ed0

bu6moreka [JOK
https://m.edsoo.ru/86
3e9fde



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

10

11

12

13

14

pabora Ne 2
«Onucanue
MPHUCTIOCOOTIEHH
OCTH
OpraHu3Ma " eé
OTHOCHUTEILHOT
0 XapaxkTepa»

Hanpasnenus u
My TH
MaKpO3BOIIOIU
u

Heob6parumocts
IBOJOIIH

Hcropus xxu3uu
Ha 3emuie U
METOBI €€
W3y4YEHUS

I'umoresnl
MIPOUCXOKACHU
s )KM3HU Ha
3emie

PazBurue
KU3HU Ha
3emJie o 3pam
U niepuojam
OcHoBHbIE
JTarnbl
3BOJIIOLIUU
PacTUTENHHOTO
U AKUBOTHOTO
MHUpa.
[IpakTnueckas
pabota Ne 1

—_—

«3yuenue
HCKOTIaeMBbIX
OCTaTKOB
pacTeHui u
YKUBOTHBIX B
KOJIJICKLIMSIX)

CoBpemMeHHas
cucTema
OpPraHUYECKOTO
MHUpa

0.5

bu6mmoreka [IOK

https://m.edso0o.ru/86
3e9cle

bu6mmoreka [JOK
https://m.edsoo.ru/86
3eadSab

bubmuoreka IIOK
https://m.edsoo0.1u/86
3eabbe

bubmoreka [IOK

https://m.edsoo.ru/86
3ea8bc

Bbu6mmoreka IIOK
https://m.edsoo.ru/86

3ead8e


https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

15

16

17

18

19

20

21

22

DBOoJIIOLHUSA

JeJI0BEKa 1
(anTpOMIOTEeHE3)
JBrxkyue
CHIIBI
(paxTopsr)
aHTPOIIOTeHE3a
OCHOBHBIE
cTagun
SBOJIIOLMHI
YyelIoBEKa

Yenoseueckue
pacel 1
IIPUPOJHBIC 1
aJanTanuu
YyelIoBeKa
Pe3epBHbIit
YPOK.
O06o006meHue 1Mo
TeMe
«Bo3HUKHOBEH
Y€ U pa3BUTHE
JKH3HM Ha
3emite»

DKonorus Kak
HayKa

Cpenpl
obuTaHus u
JKOJIOTUYECKHE
(bakTopbI

AbnoTnyeckmne
(hakTopBhL.
JlaGopatopHas
pabota Ne 3.
«Mopdonoruye
CKHe
0COOEHHOCTHU 1
pacTeHui us3
Pa3HBIX MECT
oOUTaHHS.
JlaGopatopHas
paborta Ne 4.
«BnusiHue

0.5

bubmoreka [JOK
https://m.edsoo.ru/86
3eac2c

bub6moreka [IOK
https://m.edso0.ru/86
3ead44

bu6moreka [JOK

https://m.edso0.1u/86
3eaca2

bubmuoreka IIOK

https://m.edso0o.ru/86
3eafec

bubmoreka [IOK

https://m.edsoo.ru/86
3ebl10e


https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

23

24

25

26

27

28

29

30

31

CBETa Ha pOCT U
pa3BuTHE
YEepEHKOB
KoJIeyca»

buornyeckue
(hakTopsI

DKOJIOTUYECKHUE
XapaKTEePUCTUK
Y MONYJISUU.
[IpakTnueckas
pabora Ne 2
«Ilomcuaér
IUIOTHOCTH
TOMYJISILUH
pa3HbIX BUIOB
pacTeHum»

CooOmecTBa
OpraHu3MoOB —
OHOLIEHO3

OKOJIOTHYECKUE
CUCTEMEI
(3KOCHUCTEMBI)

OCHOBHBIE
IOKa3aTeiau
DKOCHUCTEMEL.
OKOJIOTHYECKHUE
MTUPAMHE/IBI.
CBolicTBa
9KOCHCTEM.
Cykueccus
[Ipuponusie
9KOCUCTEMEI
AHTPONOTEeHHbI
€ DKOCHCTEMBI
buocdepa —
n1o0abHas
YKOCHUCTEMA
3emnu
3aKOHOMEPHOCT
31
CYIIIECTBOBAHUS
ouochepsl

Bbu6mmoreka [IOK
https://m.edsoo.ru/86
3eb348

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eb46a

bubmoreka [IOK
https://m.edsoo.ru/86
3eb46a

bubmoreka [IOK

https://m.edsoo.ru/86
3eb5fa

Bbu6nuoreka [IOK
https://m.edsoo.ru/86
3ebbde

bubaunoreka [IOK
https://m r
3ebdl6


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

32

33

34

YenosevecTBo B
o6uocdepe
3emn
CocymiectBoBa
HUE TPUPOABI U
YeJI0BeUeCTBa
Pe3epBHbIit
YPOK.
O60061eHue
TEMBI
«Coo0mrecTBa u
IKOJIOTUYECKUE
CUCTEMBD)

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME

34

2.5

bubmoreka [JOK
https://m.edsoo0.ru/86
3ebale



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




YYEBHO-METOANWYECKOE OBECIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPHUAJIBI JUISI VYYUEHUKA

buonorus 10 knacc/HU.b.Aradonosa,B.1.CuBornazos/Mocksa'"IIpocsemienne"

buonorus 11 xnacc/ U.b.Aradonosa,B.1.Cuornazos/ Mocksa"lIpocsemienue"

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

MeTtoauveckue pa3padOTKH MOYPOUHBIX MIJIAHUPOBAHHM.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmuoreka [JOK

PO

Nudoypox






