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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTpEECHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4eOHOro IMpeameTa
«buonorusiy  coctaBuiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, COolIepKaHUs, pPE3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MMOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOBI U 00ECIeUeHUN
CYIIIECTBOBAHMS UeJIOBEUECKOro oOriecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruu Aaé€T MpencTaBICHHE O ILeNdx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTUS OOyYarOUIMXCS CpeACTBaMU
yueOHoro npeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue 10 pasjieinaM M Temaw,
PEKOMEHIYEMYIO MOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuaya ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JOIMKM 00pa30BaTEIbHOIO
MpOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M IPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEUCTBUM OOYYalOMIMXCSd TO OCBOCHHUIO COJEpKAHUS
OMOJOrNYECKOro 00pa30BaHUsl.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLMII TPEEMCTBEHHOCTH B HU3y4YE€HUU OuWoJioTuH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAaHMM, CBA3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALMI JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled NPUPOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYLIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HM ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOoPUIAKTUKNA HACJIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTHPOBaHU, 000CHOBaHUS SKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OKpY)KAIOIIeW NPUPOJHOW cpene, aHaau3a
BJIUSIHUS XO3SMCTBEHHOM JESITENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHbBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH
yueOHoro mpenMera «buosiorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO O00eCIeueHus



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpeaHero ooOImero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYAIONIMXCS MPEACTABICHUN O
HAY4YHOW KapTHHE MHUpa, PACIIUpseT U 0000IIaeT 3HaHUSA O >KUBOW MpUpOJE, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCJIOBHSI  JUISA:  TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUSA
(GyHKIMOHATIBHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro oopasa
YKU3HH, YKOJIOTMYECKOT0 MBILIUICHHS], HEHHOCTHOTO OTHOILIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JIsl PELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenune Ononoruu odecneynBaeT yciaoBHs Uil (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HWH(MOPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpalMi OWOJIOTMYECKUX 3HAHUM C
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHHM y4eOHOro IMpeaMeTra
«buonorus» COCTaBUIM OCHOBY I ONpENEIEHUs NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUs, MPEACTaBICHHOTO B Iporpamme IIo
OMOJIOTHH.

Ot60op coxepxkanusa yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJIbTypoCcOOOpPa3HOTO NOAXOJa, B COOTBETCTBUU C
KOTOPBIM OO0y4aroIuecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIONIME aJCKBaTHOE IOBEJICHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUecKor aestenbHOocTH. Oco0oe MECTo B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM JIJIsi (POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  TI'yMaHH3al[uu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpyKTypupoBaHHE COJIEpKaHUS Y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTUM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOUINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpa3we OpPraHUYECKOTO MHPAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYalOIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxkeHue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YPOBHE 00€CTIIEUMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHE OOYYarOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIy>KalluX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUXCS MO3HABATEIbHBIX, HHTEUICKTYyalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSICHSITH U OLICHUBATH SIBIICHUS OKPY’KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IOJYYEHHBIX IPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOMIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MPUPOJIBI, HEOOXOTUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOJIOICHHUS ATHUSCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJbTYpbI, 11s1 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUSI;

MIPUMCEHEHHUE MTPUOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCEIHEBHOM KU3HH TSI
OLICHKU IMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOLIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.



Jlst m3ydenusi OMoI0ruu Ha 6a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHms
oTBoaUTCS 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiiocoueit, ITUKON, ICTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl O3HAHUS KUBOUW MPUPOIbI (HAOTIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHUCTUYeCcKas o0padoTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWE pa3IUYHBIX METOJOB MpHU
M3YUYCHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKU ), OMOC(EepHBIA.

JdeMoHCTpauu:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4eCKHil COCTAB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPATBHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHCIOTBI — MOHOMEPHI OETKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoWcTBa OenkoB. buonoruueckue
GbyHKUIHUN OENKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTtsl. Butamunsbl.
OTnnunst epMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl - (caxaposa, JIaKTO3a) U Mojucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMITHIOB KaK UCTOYHUKOB YHEPTHUHU.

HykneunnoBesie kucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HyKki1enHOBBIX kKucnoT. Ctpoenne u pynkuuu JHK. Ctpoenne n ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[utonorus — Hayka o KieTke. KiietouHas Teopus — npuMep B3aUMOICHCTBUS
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3YUEHUs KICTKH.

Knerka xak mnenoctHas xuBasg cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyiel JIHK kak renernmueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Inazmatnueckas memOpana, e€ cpoiictBa u ¢pyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JIIC, ammapat ['onbmxw,
I130COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM u T1actun. Bunbl mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KIJIETOUHBIA IIEHTP, ILEHTPUOJM, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BrirroueHus.

Anpo — perynaropHslid HeHTp kiIeTku. CTpoeHue sanpa: siiaepHas o0oJovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. neligen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbl:  «PacnpeneneHue XMMHYECKUX JOJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «Ilepuoamdeckass Ta0aUIlAa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIb OelIKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTEIbHON KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0OpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajlasbl ).

JlabopatopHass pabGota No 2. «M3ydyeHue CTpOEHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemaparax M HX
ONHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTh KJICTKH.

OOMeH BelIeCTB, WK MeTa00JIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUd B TMOHHMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®orocunTte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dborocunTeza. DPpdhekTuBHOCTH (HOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A NSl KU3HU
Ha 3emuie. BausiHue ycioBuii cpeapl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCUHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTKe. PacmiernyieHue BelecTB, BBIICICHHE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucimopogHoe OKUCIEHHE, WM KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (HEKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['enernueckas wunpopmamus u JHK.
Peanuzanusi reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpanum:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MUTOXOHIAPUSY,
«JHepreTuyeckuii oomen», «Xmopomnacty, «Dotocunrtes», «Crtpoenue JIHK»,
«Ctpoenure u pyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moxaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mojeib cTpykTypsl JJTHK.

Tema 5. PazMHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccrl, mpoTekaromue B HHTepdaze. Perumkanusa — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHSI W  HWHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum murosa. lIpoueccel, npoucxonasiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOEIb KJIETKH — aromnTo3.

dopMbI pa3sMHOKEHHSI OPTAaHU3MOB: Oecroyioe U mojioBoe. Bujnl Gecrionoro
Pa3MHOXXEHUS: JI€JICHHE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoOUCXOAIINE HA CTagusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUH CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe xeme3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOTCHES.
OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIUiog0TBOpPEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TMPsAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



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

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINM Pa3BUTHUS.

JleMoHCcTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX paCTeHUW», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounsrii nmukin», «Pemnukanus JHK», «Mutosy,
«Meriosy, «IIpssMoe U HenmpsiMOe pa3BUTHEY, «I'aMeTOreHe3 y MJIECKONUTAIOLINUX U
yesoBeKay, « OCHOBHBIC CTAIMM OHTOTE€HE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrniepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIMIEeKIeTKa MIeKonuTaromero», «Kapuoknunes B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alIUInKauus «J/leJeHue KIeTKu», MOJEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHnume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHas pabora Ne 4. «M3ydeHuwe cTpoeHHs TOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HaciieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. lctopus pa3BUTHs reHETUKU. POk nuronorun
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKU. MeToAbpl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKril). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIEHHbIE . Mennenem.
MonorubpuiHOoe CKpelMBaHUEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [1o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upytolee cKkpeumpanue. Mcrnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO FeHOB. HapylieHne cuerieHrst reHOB B pe3yJbTare
KPOCCUHITOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMOCOMBI. ['omMorametrHele M reTeporaMeTHbie OpraHusmbl. HacienoBanue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

M3MeHYnBOCTh. BHIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBCHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTU. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBoCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOWHATHUBHOM
U3MEHUYMBOCTHA. MyTarmoHHas U3MeHUYNBOCTh. Kimaccudukanus MyTanmii: TeHHbBIC,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa U NMpUYuHbI MyTaluil. MyTtareHHble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUIECKHM. CoBpemeHHOE ONIPENIECIICHHE TrE€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHnbie 3a00€BaHUsI 4YEJIOBEKA: TEHHbIE OOJE3HH,
00JIe3HU C HACJIEJACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue H TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUCHUE MEAUIIMHCKOMN
TeHETHKHU B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHUE MW €T0
IUTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelrBaHUEY,
«lluTosornyeckre  OCHOBBI  JTUTHOPUIAHOTO  CKpenIuBaHus»,  «Meho3y,
«B3anMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTMyeckue KapTbl pacTEHUN,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBw», «MyTallnoOHHAs U3MEHYUBOCTH.

O6opynoBanue: Mojaenu-anmmInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox MOCEeBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3yuyeHue pe3yabTaTOB MOHOTMOPHUIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(UIIbl HA TOTOBBIX MUKpOIIpEnapaTax».

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Jpo30(uibsl Ha TOTOBBIX
MUKpOIIpEnapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak Hayka M IpoLecC. 3apOXKICHUE CEJIEKIUU U JTOMECTHKALMS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KyJbTYPHBIX pacTeHuM. LIEHTpbI NMPOUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbli U MHAUBUAYAJIBbHBINA OTOOPHI B
CEJICKIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. bIm3KkopoACTBEHHOE
CKpeliuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpumu3anuss U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 U
IIOJIyYCHHUE TOJMIUIOUIOB. JIOCTMIKEHHs CENEKIUU paCTeHHM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

bHoTexHOJIOTHA Kak OTpaciib IMPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounele KyJnbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHHUE PACTEHUU.
KJiloHMpOBaHKME BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel 1 cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHONOTHNY, «KieTouHbie KyIbTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOM0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASL OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. IDBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MEpPeXOAHbIe (OPMBI.
buoreorpadguyeckue: cxocTBO U pazinune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3NUUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MONEKYISAPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHUS
JnapBuHU3Ma. JIBHKYIME CHJIBI HSBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomymsius kak eIMHUIA BUAA U SBOJIOIUU.

JBrkymme cuiibl ((pakTopbl) 3BOJIOLUM BUAOB B MpHpoae. MyTalmOHHBIN
MpoIleCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius 1 Murpanus.

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBodonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3BoJionuu. [Ipumepst
NPUCHIOCOOICHUI y OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTALIH.

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

MaxkpoaBomoorusi.  DPopMbl  IBOMIONUU:  (uIIeTUYECKas, JHUBEPreHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOLHUU.

[IpoucxoxieHre OT HeCHelHaIu3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaUm:



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

Tabmuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsiuum»,  «MyTanunoHHas
U3MEHUYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymre cuibl dBomoIMn», «Kapra-cxema wapmipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHue», « IKOJIOTHIECKOE BUI000PA3OBAHUEY.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUTOMOB U CeMsH, KoJutekiusi «[IpuMepsl 3alUTHBIX MPUCITOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, koiekius «DopMbl COXpPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX U pacTeHui», wojnenb ammmkanus «llepexpéct
XpOMOCOM», BIIaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Butne
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpAacCKH TeJna).

JlabopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas padora Ne 2. «Onmcanue npucnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONUS. AOMOTEHHBIM CHUHTE3 OPTraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMOIMA. HadanbHble 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBbie KIETKM W HX 3BOJIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3eutne xu3Hu Ha 3emuie 1o 3paMm u nepuogaM. Karapxein. Apxelickas u
npoTepo3oiickass dpbl. llaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaino3oiickas »d5pa ®W €€ TepuoOAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [l0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCcKOTO MHUpa KaK OTpakeHHE 3BOJIONUU. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKA. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IIPOUCXOXKJIEHUH YeloBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cunbl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 KHU3HH,
U3rOTOBIIEHHE OPYAUI TpyAa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbld, YemoBek npsaMoxoxsdmui, YermoBek HeaHAEpTAIbCKUU, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUaibHAas),  MOHTOJOUAHAsS
(a3maTcko-amepukaHckasi).  UepTel  HMpHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ColaHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas — KIETKa»,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHHUS YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK  IPEAKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKue pach».

O6GopynoBanue:  Mynsiku — «llpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIENKUA WU
U300pKEHUS] KAaMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Talnuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

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



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusmMsl 4 OKpy:KawIuas cpeaa.

DKoJorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToabl SKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

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

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abuotnyeckue, OHMOTHYECKHE U AaHTPOIOTeHHbIE. JleHCTBUE HKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPHUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajiu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAuYe€HHE OWMOTHMYECKUX B3aUMOJEWUCTBHM I CYLIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucI€HHOCTH MOMYJISILUA U €€ PeryJssus.

JlemoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnmunpr u cxemsl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausm», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJISAUUUA UHPY30puu-Typenbkny, «Iluiesbie nenm.

JlaGopaTopHblie U NpakTH4YecKUue padoThbl:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas padbota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MiIOTHOCTH MOMYJISAIUNA PA3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okojyoruueckne cuctembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHU JKOCUCTEMBI. [luWimeBble Iemd W CETH.
OcHOBHBIE TMOKa3aTeNM HKOCHCTEMBI: OmoMacca, MNPOIYKIHSA. IKOJIOTUYECKUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHMS, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBbI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI IIAPOKOJIMCTBEHHOTO JIECa.

AHTpONIOrE€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

Yyenne B. U. Bepuaackoro o Omocdepe. ['panuiisi, coctaB U CTpPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIECTB U OMOTCOXMMHYECKUE IUKJIIBI 3JIEMEHTOB (YIJIepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabnuipl u cxembl: «llumeBsle nenu», «buoreHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONOTEHHbIE  BO3JCWCTBHA Ha NOPUPOLY», «BaxkHeWmMne HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «IlouBa — BaKHEMIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3ddexT», «DakTophI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ounochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpHUpOAE».

O6opynoBanue: Mojenb-anrukamnus « TUnudHble OMOIIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIECTBAY, KOUIEKINH «bHoeHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapud W KOJUIGKIIMM pacTeHUH U
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIINIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300paKeHUs OXpPaHSAEMbIX BHUIOB
PacCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOGHMs  OOyyalolMMHUCSA TNpPOrpaMM  cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpyKType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOECHUS IpeameTra «buomorus»
BBIJICJICHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHX YOEKISHUM JIMYHOCTH HA OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIUN pPa3BUTUSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICTOBBIMM  YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS mpeamMeTra «bruonorus» AOoCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLMOKYIBTYPHBIMUA, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHHUS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTApPIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buosnorusy»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIUXCSl PYKOBOICTBOBAThLCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pAaCIIMPEHUE >KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWI€HA POCCUICKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TIO3HABAaTEIBHBIX W HCCJICNOBATECIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSM Poccuun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTHUH, TOHMMAaHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OYIyIIIEero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAHUE SMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOIO 0J1ArONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1EHHOCTU TPAaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3IOPOBBIO U )KU3HHU JIIOJCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTMYECKOM M COLUAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpoPecCUHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHHS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KyJIbTYphl: NPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYXarOUIEH CPEIbL;

OCO3HAaHHME TJI00aIBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHUS W YyMEHUSI TIpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B IMPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BpPEHd  OKPYKAIOLIEH
MPUPOIHON Cpelie, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIETEIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPAKTHUKU, OCHOBAHHOTO Ha JUAJoOre
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOJbMH W MIO3HAHUS MUPA;

MOHMMaHUEe chenudUuKd OHOJIOTMM KaK HAayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOrO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUST 00 OKPYXaIoIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOMN ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIXOJIa U3 II100aJBHBIX AKOJIOTHYECKUX MPOOJieM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3Y4YE€HUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MOJTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO I€SITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHMSI yueOHOTO mnpeameta «buonorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIECHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJO0B TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPrusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HAOMIOJIEHWE,  HM3MEpPEHHE, JKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Y4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHbIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETECHIIMM OOYYaloIUXCsi, CIIOCOOHOCTh
o0y4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXKIUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MTPAKTHKE.

MertanpeameTHble pe3yibTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBepCAJIbHBIMH y4eOHBIMHU NO3HABATEeJIbHbIMH
NeCTBUSIMM:

1) 0a3oBble JIOrHYecKue JeCTBUSL:

CaMOCTOSITENIbHO  (OpPMYyJNIHUpPOBaTh U aKTyaJlM3UpoOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHM S, Ki1acCudUKauu, 0000IIEHUS ), PACKPBIBATH CMBICII
OMOJIOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJbTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Il 00bsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIJIFOUCHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE CpelcTBa LISt IIpeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEYMU  PaA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAaH PEIICHUA MPOOJEMBbI C YYETOM aHalu3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUHN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEAbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE NeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIE0BATENbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3JINYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PA3JIMYHbIE BUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE TP CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIAITh IIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUT'aTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCHUTh 3HAHWSA B MO3HABATEIbHYI0 U MPAKTUYECKYIO 00J1acTh
KU3HEIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHbBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUSI.

3) pa6ora ¢ ungopmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMaIMK (TeKCTe y4eOHOTOo
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHeTe), aHaIU3upOBaATH



WH(OPMAITUIO PA3TNYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3aNPOCHl U MPUMEHSATH PA3JTMYHBIE METOJbI MPHU TIOUCKE H
otbope Ouosornueckor MHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYeOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM S3BIK B KayecTBE CpeAcTBa mpu paboTe ¢
Ouonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJIbl, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh M MPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01enmue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WM JIMCKYCCUM TIO CYIIECTBY OOCYXKIaeMOil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpejiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, TOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHUS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1eITeJIbHOCTh:

MOHMUMATh M HCIIOJH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHUH OUOJIOTHYECKON MPoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IPUHAMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABJISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKA KOMAaHIBI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiarartb HOBBIE NIPOEKTHI, OLEHMBAaTh HIEU C TMO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBHIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JEATECIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U JKU3HECHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  pPELICHHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHUIH;

JaBaTh OLICHKY HOBBIM CHUTYalMsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaThb OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peQuieKCMH Kak  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedIeKCUHN IJI1 OLUEHKU CUTYyalluH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl OocBoeHUs nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyalUsiX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABIECHBI IO T0JIaM 00YUYEHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buomorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOEKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMeH BeIIeCTB U MpeBpalieHue
HHEPruMr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBAsE OPraHU3aLUsl JKUBBIX CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENpPOAYKIIHSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTal[MOHHAs, LEHTpaJibHasg JOrMa MOJIKYJIIpHON Ouosoruu), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTO0Opasusi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. V. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUHU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLIECCOB W SIBJICHUM, OpraHu3alusi M MPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIEIYyEeMbIMI BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yIbTaTOB, MCIHOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIAEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO W 3HEPreTHYecKoro OOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, JJISi MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPYXaIOIKX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOM OuoI0rNu " OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOPHBIE M IpakTUYecKHe padoThl, COOII0IaTh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(POPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYK I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOPMALIUY, HAYYHO-MIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001ast 6noyIorHuecKyr0 UHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» ¢ 11
Klacce JOJKHBI OTPaXKaTh:

Cc(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTUHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
BUJI, TIOMYJIALNS, TeHO(DOHA, SBOMIONMS, ABIKYIINE CUIIBI ((DaKTOPBI) HBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHThI, e  IUTaHU,
AKOJIOTHYECKas pamMua, OMoreoreHos, onocdepa;

yMEHUE H3jaratb OHOJOTMYECKHE Teopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonuctBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIlpaBieHUH U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHHUE BJIAJIETh METOJIAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEIYyEMbIMH BEIWYMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pE3yIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIHUNA, TMPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB W TIOTOKA SHEPTMM B DKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB M OHUOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXaIOIUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOAHON cpee, MOHUMaHUE HEOOXOIMMOCTH HCIOJb30BAHUS TOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JIJIS1 PAlIMOHATIEHOTO TIPUPOAOIIONH30BAHNS;

yMEHHUE pelniaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/lau, COCTABJISTh CXEMBbI
NepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTEeMaxX (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M TpPaKTUYECKHUe pabdOThl, COOMHOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3HUIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6noyIorHuecKyr0 HHGOPMAIUIO U3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
MCI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnubsie IIpakTHyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
buonorus xak Hayka 2 0 0.5 bubnroreia LIOK
https://m.edsoo.ru/7f41¢292
JKuBbI€e cuCTEMBI U UX OpPTaHU3ALUSA 1 0 0 bubmorexa OK
P i https://m.edsoo.ru/7f41¢292
. 0 bubmmoreka [JOK
XUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
0 bubmnoreka IIOK
XK 6 0
MSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7{f41c292
Pa3sMHOXEeHUE U UHAMBUAYAIBHOE PA3BUTHE 5 0 1 bubnmnoreka HOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 N3BMEHYMBOCTD 2 0 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnunorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
PesenBHOE BOeMS | 0 0 bubnuotexa [JOK
p p https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne /i P Konrpoabnbsie IIpakTuueckue (itpp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
0 bubnuoreka [{OK
1 1
IBOITIOLHONHAL GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 0 05 bubnmnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpY>Karolas cpeia 5 0 1 bubmmorexa [IOK
P 24 tHast cpen https://m.edsoo.ru/7f41cc74
0 0 bu6nmorexa LIOK
4 Coo06 9
000111eCTBa ¥ AKOJIOTHIECKHE CUCTEMBI hitps://m.cdsoo.ru/7f41ccT4
0 0 bubnmorexa LIOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 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
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
ara uudgpoBbie
Ne n/m Tema ypoka Kontpoabubie IlpakTuueckue o op
Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypchl
0 bubmuorexa [JOK
1 buosorus B cucreme Hayk 1 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS JKUBOU IPUPOIBI. 0
[IpaxTuueckas padora Ne 1
2 «Hcnonk30BaHNE Pa3TUUHBIX 1 0.5 bubmorexa LHOK
p ' https://m.eds00.ru/863e6122
METO/OB IPU U3yUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, MpoLecChl | 0 0 bu6mmoreka [IOK
U UX U3yYECHUE https://m.edsoo.ru/863e¢6564
4 XUMHYECKUI COCTaB KJIETKU. Boma u | 0 0 bu6mmoreka [JOK
MUHEPAIbHBIE COJIUA https://m.edsoo.ru/863e674¢
0 0 bubmuorexa [JOK
5 benku. CocTaB u cTpoeHre OCIKOB 1
P https://m.edso0o0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE 0
karanu3atopsl. JlabopaTtopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnmoreka [JOK

KaTaIUTUYECKOH aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3bI
WJTU KaTajasbl)»

https://m.edsoo.ru/863e6b72



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

MaTpUiIHOIO0 CUHTEC3a

7 VrineBoanl. JIunuael 0 bubmorexa [IOK
https://m.eds00.ru/863e¢6870
0 bu6mmoreka [IOK
8 Hykiienroseie kuenorsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus n MeTo 1l U3y4YEeHHS 0 bubnmoreka [JOK
kietku. Knerounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1iemocTHas kuBast 0
cucremMa
CrpoeHne 3yKapuoTUYECKOMN KIIETKH.
Jlaboparopuas padota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepui 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTCaHUEY
0 bu6mmoreka [IOK
12 OOMeH BelecTB UK METa00IU3M hitps://m.c dsogru 186367660
0 bu6mmoreka [IOK
13 PorocHnTes. XemocHHTe https://m.edsoo.ru/863e7¢98
. 0 bubmnoreka [JOK
14 Sueprereckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIETKH. Jlenenue
KJIeTKH. MuTo3. JITabopaTtopHas
15 pabota Ne 3 «Ha6JIIoz[I::HH: MHUTO3a B 0.5 bubmorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOTIpErapaTax»
16 buocunTtes 6enka. Peakuus 0 bubnnoreka [JOK

https://m.eds00.ru/863¢796¢



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

0 bubmuoreka [JOK
17 Tpancnsanus — 6uocuHTe3 OenKa
https://m.edsoo.ru/863e796¢
18 Hexknerounsie (hopMbl KU3HH — 0 bubnmoreka [JOK
BUPYCBHI https://m.edso00.1ru/863¢7540
0 bubmuoreka [JOK
19 ®opMbl pa3MHOXKEHHS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e
0
20 Meiios bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue M pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlaboparopuas padota Ne 4 0.5 bubmmoreka [JOK
«HM3ydyeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
) WNHnuBunyansHOE pa3BUTHE 0 bubnnorexka [JOK
OpPraHu3MOB https://m.eds00.ru/863e8436
oy I'enetnka — Hayka o 0 bubnuoreka [IOK
HACJIEACTBEHHOCTH U U3MEHYNBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTU HACTIEAOBaHUS 0
24 MpU3HAKOB. MoOHOTHOpUIHOE bubmmorexa [OK
P ' pu https://m.eds00.ru/863e8878
CKpELIMBaHNE
WTUOPUIHOE CKPEIIMBaHUe. 3aKOH 0
Jrnopraiioe cipert Bu6mmorexa [IOK
25 HE3aBHCHUMOTO HacCJIeJOBaHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HaclieJOBaHNE
26 npu3HakoB. JlabopaTtopHas pabota No 0.5 bubmmoreka [JOK

5 «M3y4enue pe3ysbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

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



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

CKpeUIMBaHus y Ap030(uisl Ha
TFOTOBBIX MUKpOIIpENapaTax»

7 I'eneTuka nosa. Hacnenosanue 1 0 bubmuorexa [JOK
MPU3HAKOB, CLETUIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneactBenHas
M3MEHYMBOCTh. JIabopaTtopHast

)% pabota Ne 6. M3yuenue 1 0.5 bubnuoreka [IOK
MO (PUKAITMOHHON H3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBO
HacnencrBennas "BMEHYUBOCTb.

29 Jlaboparopnas padota Ne 7. «AHanu3 1 0.5 bubnnoreka [JOK
MYTalil y 1po30( Ikl HAa TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

0 bu6mmoreka [JOK

30 Penerika Hesoneka ! https://m.edsoo.ru/863e8d78
PesepBHrlit ypok. O60011eH1E TTO 0

31 TeMep«HaCJ'IZJII)CTBCHHOCi u 1 bubnnorexa [IOK

https://m.edsoo.ru/863eb5fa
W3MEHYUBOCTH OPTaHU3MOBY»

32 Cenekius Kak HayKa ¥ IpoLecc 1 0 bubnnorexa LIOK

https://m.edsoo.ru/863¢9214

13 MeToabl U JOCTUKEHUS CEIIEKIIUU 1 0 bubmuorexa [JOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buotexHoorus kak orpacib 1 0 bubmuorexa [JOK
MPOU3BOACTBA https://m.edso0o.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOIT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxa Konrpoasusie IIpakTuueckue Aara unpposkre
Bcero u3yueHusi  odpa3zoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 0 0 bubnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropust pa3BUTHS IPEACTABICHUI 1 0 0 bubnnoreka [JOK
00 3BOJTIOLINH https://m.edso0.ru/863¢9570
0 0 bu6mmoreka [IOK
3 Muipodposmions 1 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas 0
€/IMHUIIA BUJIA U YBOJIIOLUH.
4 JlaGopatopHas pabora Ne 1 1 0.5 Bubmmorexa LOK
https://m.edsoo.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OTIOTHIECKOMY KPUTEPHUIO»
5 JIBroKy1ue cuibl (3IeMeHTapHbIe ) 0 0 bubnuoreka [IOK
(aKTOpBI) IBOJTIOLUU https://m.edsoo.ru/863e9da4
. 0 0 bubnmuorexa [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro GopMbl 1 https//m.edsoo.ru/863¢9ed0
Pe3ynbraTsl 3BOMIONNN: 0
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas | 0.5 bubnuorexa [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
pUCIIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
2 Hamnpasnenus u nytu | 0 0 bubnuoreka [IOK
MAaKpO3BOJIIOLIUA https://m.edsoo.ru/863e9¢cle



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

9 HeobOpaTtumocTs 3BOMIONINN 0 buGnnorexa LIOK
https://m.edsoo.ru/863eb5fa
10 Hcropust )xu3HU HA 3eMile 1 METO/Ibl 0 bubnmoreka [JOK
€€ N3yueHUs https://m.edsoo.ru/863eb5fa
1 ['unoTe3sl NPOUCXOKACHUS KU3HU HA 0 bubnuoreka [IOK
3emuiie https://m.edsoo.ru/863eaSa6
12 Pa3BuTue )u3HU Ha 3emMiie 10 3paMm U 0 bubmuorexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOLUN
PacCTUTENBHOTO U )KUBOTHOT'O MHUpA.
13 [TpakTuueckas paborta Ne 1 0.5 bubnnoreka [JOK
«/3yueHne uCKoImaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil U KUBOTHBIX B
KOJUTEKIIUSIX»
14 CoBpeMeHHas cuctema 0 bubnuoteka [JOK
OpPraHu4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) 0 bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JIBroxkyuue cuisbl (pakTopsbl) 0 bubnnorexka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH YBOJTIOIHH 0 bubnmoreka [JOK
YyesoBeKa https://m.edsoo.ru/863eb5fa
13 YenoBeueckue pacsl U IPUPOJHBIE 0 bubnuoreka [IOK
ajanTalyy YeJ0BeKa https://m.edsoo.ru/863caea2
PesepsHslit ypok. O60011eHue mo 0
19 TeMep<<BO3HZIiHOBCHHe ElpaBBI/ITI/Ie bubnmorexa LOK
https://m.edsoo.ru/863eb5fa
JKU3HU Ha 3eMJie»
20 DKOJIOrus KaK HayKa 0 bubnuotexa [JOK
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https://m.edsoo.ru/863eb5fa
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https://m.edsoo.ru/863eb5fa

https://m.edsoo.ru/863eb5fa

)1 Cpenbl 00uTaHUs U HKOJIOTHYECKUE 0 bubnmoreka [JOK
dakTopbI https://m.edsoo.ru/863eafec
AbGuotnueckue GpakToOpHbI.

Jlaboparopuas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
. bubnuorexa [JOK
22 pacTeHMi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl0e
obutanus». JlaboparopHas pabora Ne
4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 b 0
HOTHHECKHE (paKTOpEI https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nomyJsun. [Ipaktudeckas pabora
24 No 2y«H0)10qéTpnn0THocm ’ 0.5 bubmmorera [TOK
- . ' https://m.edsoo.ru/863eb5fa
MOMYJISINI pa3HbIX BUIOB
pacTeHumn»

)5 Coo0b1ecTBa OpraHu3MoB — 0 bubmmorexa [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTHYECKHUE CHCTEMBI 0 bubmnoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN YKOCHUCTEMBI. 0

27 DKOJIOTHYECKUE TUPaMUIb bubmorexa HOK

_ PDaMHBL. https://m.edsoo.ru/863eb5fa
CgoiictBa 3xocuctem. Cykieccust
0 bubmuorexa [JOK
28 [IpupoaHbie s3KOCHCTEMBI
prpoa https://m.edsoo.ru/863eb5fa
0 bu6 OK
29 AHTPONOTr€HHbIE SKOCUCTEMBI nommoreka L

https://m.edsoo.ru/863eb5fa
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30 Buocdepa — rmobanbhas | 0 bubmumoreka [IOK
3KOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | 0 bubnnoreka HOK
ounochepsl https://m.edsoo.ru/863ebd16
0 bubmunorexa [JOK
32 UYenosedecTBo B Ouochepe 3emin 1 https://m.c dsoiu 1863eb5fa
1 CocyiecTBoBaHUE TPUPOBI U 1 0 bubnnoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
Pese 5 . 0
| ot o |1 BiGmorera LIOK
https://m.edsoo.ru/863eb5fa
CHUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* buonorus. O6mas 6uonorusi, 10 xkmace/ CuBormazor B.U., Aradonosa 1.b.,
3axaposa E.T., O0u1iecTBO ¢ OrpaHMUYeHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

* buosorus. O6mas 6uosnorus, 11 knace/ Cupornazos B.1., Aradonosa 1.b.,
3axaposa E.T., O0611ecTBO ¢ OrpaHHYeHHOM OTBETCTBEHHOCTHIO «[IPODAY;

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOAUMYECKHUE MATEPHUAJIBI U151 YUUTEJIA
https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/11

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://school-collection.edu.ru/

http://www.fcior.edu.ru/

www.km.ru/education

http://schoolcollection.edu.ru/

http://video.edu-lib.net

http://www .uroki.net

https://www.uchportal.ru
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