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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEi, COJepKaHHs, pPE3yJbTaTOB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU >KUBOUM MPHUPOJABI U 00ECIIeUeHUU
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHTAHWS M Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHIYEMYIO MOCIEA0BATENBHOCTh U3YUYEHHsI YyUEOHOr0 Marepuayia ¢ y4yeToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B mporpamme 1m0 OHONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosiorun (10—11 knaccel, 6a30BbI ypOBEHb) peann30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3YyYE€HUU OWOJOrWH, Ojarojapst 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJOTUYECKOTO MBILIJIEHUS, IPEACTABICHUI O 310POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYKalolled NpUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYITHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTMH YAEIEHO BHUMAaHHUE UCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJIE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
[eJIeco00pa3HOro TMOBEACHUA B OKpYyXarollel MNpUpoAHON cpeae, aHaluza
BJIMSTHUST XO3SUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
y4ueOHOro mpenMera «buosorusy MpPOJUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHuUs



YCIIOBUH ISl PEIICHUs OJTHOM M3 aKTyalIbHBIX 3aJ]a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpenHero o0Iero o0pa3oBaHUS 3aHUMAET BaXHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBMSI  JUIS:  TO3HAHUS  3aKOHOB  JKUBOW  MpUPOIbI, (HOPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  oOpa3oBaHMs, COLUAIU3ALMIU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUHU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KyJIbTYphbl, OMNpPEACISIONIME aJeKBaTHOE IOBEIACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM 711 POpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu u
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3M Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYalOIIUMHUCS 3HAHUSIMH O  CTPYKTYpHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTuxeHnue 1end u3ydeHus ydeObHoro mpenmeta «buonorus» Ha 6a3zoBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
1 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEH B MPOIECCE aHallh3a JAHHBIX O MYTSIX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTUE YMEHUU OOBSICHATH U OIICHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHH U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHUE IICHHOCTH OHOJIOTHYECKUX 3HAHUM JJISI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COONIOACHHE MeEp NPO(HUIaKTHKA
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM YPOBHE CPEIHEro 001Iero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCUpUKalus, MOJEIUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YpOBHU OpPTaHU3AIUU OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BEIIECTB B KieTke. [logaepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OETKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OeikoB. buonormyeckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMITHIOB KaK MCTOYHUKOB YHEPTHUHU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuornyeckas. OcoOEHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoricTBa v pyHkIuu. [luTomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KIETOUHBIH IIEHTP, ILEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «lleprogudeckas TabaUIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CTpoeHne 3yKapuOTUYECKON KIIETKW», «CTpOeHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M HX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEILIECTB M JHEPrUU B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPhekTuBHOCTH (HhOoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JJIsl KU3HU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacmiensieHue BEIIeCTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Ponb pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI MW KMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynonedunnra yenoseka (BMY) — Bo3oymutens CIIM/Ia.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: moaenu-anuinkanuu «Yasoenue [IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipoueccrl, mpoTekaromue B HHTepdaze. Permkanusa — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murosa. lIpoueccel, npoucxonasiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXXEHUS: [I€JICHHE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, MpOUCXOAIIME HA CTagusAX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMU CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30ouaoB. OIuiog0TBOpPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JleMoHCcTpanuu:

Tabmumpt U cxembl: «DOpMBI pPa3MHOXKEHUS OPTaHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiMoe pa3BUTHEY», «l'aMeTOreHe3 y MJIECKONMUTAIOUINX U
4yesioBeKa», « OCHOBHBIC CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHMS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHEC TCHETUKH. MeEToNbl TEHETUKH (THOPHI0JIOTHICCKHM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, YCTaHOBJICHHBIE . MeHnaeneMm.
MonorubpuiHOe CKpellMBaHWEe. 3aKOH €JIMHO0-00pa3usi THOPHUIOB IEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIMBAHUA.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUIECHHOMY HACJIEOBAaHUIO TeHOB. HapyiieHue cueruieHus TeHOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XxpoMocoMbl. ['omorametrHeie M rereporaMeTHele oOpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPHCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKUX PSAZIOB B HacieacTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE TE€HOTHIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKNX 3a00JI€BaHU YeJI0OBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBHl  ramer», «JluruOpugHoe  CKpeIIMBaHUE,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUEIUICHHOTO ¢ mnojiom», «KapuoTtumbsl YeloBeKa W KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Henonmunoe momuuupoBaHue», «JluruOpumaHoe ckpenuBanue», «llepexpécr



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTMOPHIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
VYuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOKIACHUS W MHOroo0pasus
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yuctas nuHUsA. CKpelMBaHWE YMCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHos.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoabl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsiKH TUIOJ0B U KOPHEIIONOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTHHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerenbctBa HBomoIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuUsl SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI SBONIONMK BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius u Murpanus.

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UAUO-aAaNTALNH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DopMbl  IBOMIONUHU:  (QUIETUYECKAs, JTUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS payalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopon  KHMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPA30BAHUEY.

OO6opynoBaHue: KOJUICKIMST HACEKOMBIX C Pa3IUYHBIMU THUIIAMU OKpPAaCKH,
Ha0Op TJIOJIOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapta wMupa, koiekius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpemnapat «Jlpo3odunay (Hopma, MyTarud (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE »KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHNE XUMAUECKOW IBOIOIMA. HavanbHbie 3Tansb
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxeiickas u
npoTepo3oiickass dpel. Ilanmeosolickas spa u €€ Nepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickags »3pa ®W €€ TEepUuOIbl: IMaJCOr€HOBBIA, HEOTEHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOTO MHpa KaK OTpaxkeHHe »3Boyronuu. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek mnpsaMoxoasamui, YemoBek HeaHIEpTAIbCKUHM, YenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAs  (PKBATOpUANIbHAS),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AaHATOMHUYECKHX 4YEepT CTPOCHUS YEJIOBEKa W YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6GopynoBanue:  Mymsiku — «[lpoucxokaeHue — 4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHblie M NpakTUYecKUue padoThbl:

[Ipaktrueckast padota Ne 1. «/3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus Kak Hayka. 3ajau U pa3feibl SKOJIOTUHA. MeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonoruueckne (aktopel. Kiaccuduxanus skonoruueckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtndeckue (HakTophl: CBET, TEMIIEpPATypa, BIAKHOCTh. DoTONEpruoaAn3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HaueHHE OHMOTHMYECKUX B3aUMOJEWUCTBHM I CYLIECTBOBaHUS
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JlemoHcTpanum:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKHE PadoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okonoruueckne cucrembl (dkocucteMmbl). [lonstne 00 »sKocucTemMe U
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIIEHTh. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OCHOBHBIE TMOKa3aTeNM HKOCUCTEMBI: OuoMacca, MNPOAYKIHS. IDKOJIOTHUYECKHUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPONIOTE€HHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3zota). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS] TPUPOJIHBIMU pecypcaMd U HX HUCHOIb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAsT TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yrieponaa B 0uocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojaenb-anrukanus « Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
’KUBOTHBIX, IPUHAAJIEKAIINE K Pa3HbIM AKOJOTMYECKUM TPYIINAaM OJHOTO BHJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HAJIMYHWE HKOJOTHMUYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUMOKYJIBTYPHBIMU, ICTOPUUYECKUMH U Ty XOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBQKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTaplIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCsl PyKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOLIECCE Peaar3allii OCHOBHBIX HaIpaBIICHUM
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNIATh COOCTBEHHYIO IIO3HMIIMIO IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIHLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
PonunHoi, ropaoctu 3a CBOW Kpai, CBOW PoauHy, CBOM S3BIK U KYJIbTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOIBI,
IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHM, TMOHMMAaHWS 3HAYCHHS OWOJIOTMH B IIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOIA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIbTYPbI 310POBbS W
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YHOTPEOJICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

MHTEpEC K pa3nnyHbIM cdepaMm mpodeccCHoHATbHOW NesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BAHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB M OIICHKM WX BO3MOJXKHBIX TIOCIEICTBUN NSt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YyMEHHsI TpU PEIICHUH TPpoOJieM, CBS3aHHBIX C paIlMOHAJIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOAHON Cpene, YMEHHE NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJIOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS UMM B ITO3HABATEJIbHOM, KOMMYHHMKAaTUBHOM M COIIMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHUE creruduKd OWOJOTMM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHUs IPUPOJHOIO PAaBHOBECHS,;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJIOBEUECTBA, TIOMCKA MyTEeH BBIX0JIa U3 MIOO0ATBHBIX DKOJIOTHUECKUX MPOOJieM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
pU U3y4YEeHUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHUS SIBIICHUW OKPYXKAIOIIEr0 MUPAa U MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIy4YE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus MpoOJieM B peabHBIX KU3HCHHBIX CUTYaIIUSX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHWW TO OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAONMIOJIEHHE,  HU3MEpPEHUE, OKCIEPUMEHT W APYIrHXx),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO3HABATEJbHBIMHI
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CpaBHEHMU S, Ki1acCupUKaIu, 0000IIeHUS ), pAaCKPBIBATh CMBICI
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJEMBbI ¢ YUETOM aHaIM3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IOUCKY METOJ0B PELICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTbh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO 00sacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIM S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aWUTHl  WH(OpMaIuy,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JIMCKYCCUM TIO CYIIECTBY OOCYXJIaeMoil TeMbl (YyMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU GopMe (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHM30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaeHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUW ILEJIEBbIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUIH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQUIeKCHH AJsi OLEHKH CUTYyallld, BbIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHUXKCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs y4ueOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YYEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssilus), YpOBHEBasE OpraHu3alis )KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOLYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IEHTpajibHasg JOrMa MOJIEKYJIApHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAY4YHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHMs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATUS NMPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJOTMM 1 PalHMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh J1TA0OpAaTOPHBIE M MPaKTUYECKUE padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHUKOB (CpeAcTBa MaccOBOW MH(pOpMaLIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6noyIorMuecKyr0 UHGOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOTMYECKUX TEPMHHOB M IMOHSITHIA:
BUJI, TIOIYJIALNSA, TeHO(DOH, SBOIIOIMS, ABIKYIINE CUJIbI ((haKTOPHI) HBOJIOLUH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIed  UTaHU,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepranckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIy HWCCICIyEeMbIMH BEIIMYMHAMU, OOBSICHCHHE IOYYECHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHUC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHJOB, TMOMYJIAINHWA, TNPOAYIEHTOB, KOHCYMEHTOB, PpPEIyIICHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IMEpEeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHSI NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KarOIINX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYIKAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIS1 PAIIMOHATILHOTO TIPUPOIO0TIOIH30BAHUS;

yMEHHUE pemniaTh dJIeMEHTapHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIINH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI0OAbHBIE  DKOJOTHMYECKHE  MPOOJIeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBICE M YCTHBIE COOOIICHHUS,
00001mast 6MoIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 0.5
HONOTHA Kak Hayka https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEESTENEHOCTE KIETKH 0 https://m.edso0o0.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYHBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOONKONHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoapnbie  Ipakruieckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «cnonp30oBanne pa3TudHbIX 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTHYECKUX 0OBHEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OeIKOB 1 httos://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
7 Yrinesonsl. JIunuas: 1 bubmmorexa LOK

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 H .ATO
YIICHHOBHIC KHCIOTEL https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4YEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edso00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas PII
cucremMa
CTpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOTIpEnapaTax u ux
OIUCaHUE»
bu6mmoreka [IOK
12 06 0
MCH BELICCTS HIH METADOIEM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 o . X
OTOCHHTES. ACMOCHITES https://m.edso00.ru/863e7c98
bu6mmoreka [IOK
14 C) it 00
HEPLETIHECKIT OOMCH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muro3. JlabopatopHast BuG 10K
nonroTexa
15 6ota Ne 3 «Hab 0.5
pabord (HADITTOICHHE MITTOSa B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 T —
panct — GHocunTes benka https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl )KU3HU — bubmuorexa [JOK



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

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMIoI0TBOPEHHE.

91 JlaGopaTtopHnast padora Ne 4 05 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

99 NunuBuyansHOE pa3BuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTka — Hayka o bubnnorexka [JOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 NpU3HaKoB. MOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HapaneI OBaHUS bubmmorexa [JOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CueruieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeITUBaHUs Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpENapaTax»
27 I'eneruka nona. HacnenoBanue bubmuorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacreenHas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnnoreka HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBeHHass ”BMEHUYUBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30oQuiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpENapaTax»
bubmuorexa [JOK
30 Tenernia esobera 1 https://m.eds00.ru/863e8d78
O06o01IeHHE 110 TEME
31 «HacnencrBeHHOCTE U 1 POIII
U3MEHYHBOCTH OPTAHU3MOB)
bu6mmoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUM 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHo0rus Kak orpacib 1 bubnnorexka [JOK
MIPOU3BOJICTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoabueie  Ipaxruecikue u3ydyeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIBI €€ U3y4YECHHS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;6op];T0pHI;;I pabota JI\JI'Q 1 1 0.5 Bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBrKy1me cuiibl (3JIEMEHTapHBIE 1 bubnunorexa [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edso0.ru/863e9ed0
PesynbTaThl 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEILHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MAaKpO3BOJIFOLIMHU

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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9 HeoOpatumocTs 3BoOIIONNN POII

10 I/I"CTOpI/IS[ JKU3HU Ha 3eMJIe€ U METO]IbI POII
e€ n3ydeHus

1 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U JKHBOTHOTO MHUDA.

13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX )

14 CoBpeMeHHas cucTema bubnunoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c

16 JBxyuue cuibl ((hakTopbl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUU IBOIIOLUN PO
YeloBeKa

18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O600IIeHNE TTO

19 TeMe «BO3HUKHOBEHME U pa3BUTHE POIII
KU3HU Ha 3emie»

20 DKOJIOrus KaK HayKa POIII

21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



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

(baxTopsl

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

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopodonoruueckne 0COOEHHOCTH

bubmuoreka [JOK

22 i 0.5
PAGTCHITL 13 Pastbix Mect https://m.edsoo.ru/863eb10e
obutanus». JlabopaTropHas pabora
No 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YEPCHKOB KOJICYCa
bu6mmorexa [IOK
23 b
HOTHHECKHE (aKTOPEI https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora
24 Ne 2 «IToncuéTt mioTHOCTH 0.5 POII
MOIYJISUI pPa3HBIX BHJIOB
pacTeHun»
Coob1ecTBa OpraHu3MoOB — bubnuoteka [JOK
25
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMU/IBI bubmmorexa [OK
N PAVIVIEE https:/m.edso0.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKieccus
28 [Ipupoanbie 3KOCHUCTEMBI POIII
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI POIII
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emiu 1 POII
33 CocylecTBoBaHUE PUPOJIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 0O0600mienue TeMsbl «Coo01iecTsa u 1 POII
9KOJIOTHYECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



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

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xmacc/ [lonomapéra N.H., Kopaunosa O.A., Jlommnuna T.E.;
nof penakiuei [Tonomapéroit M.H., O6mecTBo ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»

B.b. 3axapos, C.I'. MamontoB, H.. Conun, E.T. 3axapoa. buonorus. 10 knacc.

VYriy6nennsiii ypoBeHb. O61mias Ouonorusi. Beprukans. M.: Ipoda, 2016

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

Meroaudeckue nocoous

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru



