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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusiy  coctaBuiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEp)KaHMSA, pE3yJNbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHNUHU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM IMOJIOKEHHSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBI 110 OUOJIOTUU U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», onpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslenaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuaya ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YUYWTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NEeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCSA 1O OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHUs.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIAII TPEEMCTBEHHOCTM B HU3yYE€HHUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUMN, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled MPUPOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOCHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MMOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAIHBIX 33/1a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTHPOBaHUA, 000CHOBaHUS HKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpYXKaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKJIATHON HAMPaBIEHHOCTH
ydebHoro mpeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBHIO OOeCreueHus



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

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYAIONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCJIOBHSI  JUIsA:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHATBLHOM T'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro oopasa
YKU3HH, SKOJIOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIN3ALMU
oOyuaronuxcs. M3ydyenune Ononsoruu odecneynBaeT yciaoBHs s (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAllMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUU C
IpECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENETICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUs, MPEACTaBICHHOr0 B Iporpamme 1o
OMOJIOTHH.

Ot60p comepxkanusa yudeOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroIMecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJeKBaTHOE TIOBEJACHUE
YeJIOBeKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U MpaKTHUeCKoM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIy>KaT OCHOBOM JIJIsi POpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYIIECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUsT 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOUINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPay,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYILIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss yuyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAJIBbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHWS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YpPOBHE 00€CTICUMBACTCS PEIICHUEM CIASAYIONTUX 3a/1ay:

OCBOCHHE OOYYarOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KalluX OCHOBOM
11 (OpMUPOBAHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BbLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEUICKTYalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allny;

CTAaHOBJICHHE Yy oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATh SIBJICHUSI OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMbITA, MOJYYECHHBIX IPHU
H3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOMMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYPbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nacti « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydennsi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIBHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKUIHUN OENKOB.



®depmentsl — Ouonormdyeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OT1nuunst JepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTIIeBOJOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

HykneunnoBesie xkucnotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o kietke. Kiietounas Teopus — npuMep B3auMOAECHCTBHUS
ujiel 1 PaKkToOB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmpe NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuoruyeckas. (OcoOeHHOCTU
CTPOEHMsI MpoKapuoTHueckoil kietku. Knetouynas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoiictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat [onbmxw,
TM30COMBIL. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJpuM u T1actun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

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

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIbY, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotbl. JJHK», «Ctpoenne MolieKyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHue MPOKAPUOTUUYECKONU KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuIbD.

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

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «M3ydyeHue CTpOeHHsS KIETOK pacTEHUMH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha GOTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIe OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucimopogHoe OKuUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. D¢ (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHpopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posb pubGocom B
OounocuHTese Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyautens CIIM/Ia.



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

JleMOHCTpauM:

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

Tabmuubl U cxembl: «Tunel nutanus», «Metadbomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenune u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblit UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKUi CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

DopMbI pa3MHOXKEHHsI OPTraHU3MOB: Oecroyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJ€HUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VMICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipounecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUsl MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBBIe kKese3bl: CEMEHHUKA U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TameT (CrepMaro30oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHSl Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pazBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPsAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButne pactenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nmukin», «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONMUTAIOIINUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIeTKka MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomenume muTO3a B KJIETKAaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUsI MPU3HAKOB, YCTaHOBJICHHBIE . MeHnaeneM.
MonorubpuHoe CKpelMBaHHEe. 3aKOH €IMHO-00pa3vs THOPHIOB IEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oHOE U HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKPEHIMBAHUS.
AHanuzupytolee ckpeumpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue npuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapylieHue cuerieHus reHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHAasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moia. AyTOCOMBI U TOJOBBIE
XpoMOCcOMBI. ['omorametrHele M reTeporaMeTHeie Opranus3mbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi U BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYuHbBI MyTaluil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKIM, OJTM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJEIACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKA.

JlemoHcTpanum:

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

Tabmumet w cxembl:  «MOHOTHOpPHIHOE  CKpeIIMBAaHWE H  €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHUS W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIUBaHUEY,
«lluTonornyeckre  OCHOBBI  JTUTHOPUIAHOTO  CKpeHIMBaHus ),  «Meho3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHU,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka © KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymi KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmnoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



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

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

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

Tema 7. Cenexkuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JTOMECTUKALMS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS H MHOrooOpasus
KYJbTYPHBIX pacTeHUM. LIEHTpbI NPOUCXOXKACHUSA JOMAIIHUX KUBOTHBIX. Copr,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMM PACTEHMM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTMIXKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPTraHU3MOB.

broTexHoJIOrHd Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounele KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bekThl OWoOTEexHOMOTHMY, «KileTouHbIe KyIbTypHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M mpaKkTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYI0 bepmy,
COPTOUCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTHHU. BiusHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerensctBa HBomonMU. [lameoHTONOrHYECKHE: TOCIEI0BATEIBLHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ABOJIONUK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3osius u Murpanus.

EctecTBenHbiii or6op — HampaBisiommii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BoOJIOIUU. [Ipumepsl
NPUCTIOCOOJIEHUI y opraHu3MoB. ApoMopd03bl U UIUO-aAaNTAL|H.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (UIIeTUYECKAs, JTUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxieHne OT HeCHeUHaTu3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAs paualysl.

JlemoHcTpanum:



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

Tabmuibl u cxembl: «Pa3BuTHE OpraHYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOmmIas aereHepanus,
«/IBmKkymme cunbl 3BomoIMny», «Kapra-cxema wapuipyTta mnyTemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

OO6opynoBaHue: KOJUICKIIMST HACEKOMBIX C Pa3IUYHBIMU THUIIAMU OKPAaCKH,
Ha0Op TJIOJOB U CEMsH, KoJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra IO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, koiekius «DopMbl COXPaHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHU», Mojaenb anmukauus «llepexpéct
XpOMOCOM», BIIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butne
JATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruid (OpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

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

JlaGoparopnas padora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHbie 3Tamsb
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBbie KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYHI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIHHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IIPOUCXOXKJIEHUH uYeloBeka. Meroabsl HM3ydeHHs aHTpororeHesa. (CxojacrtBa u
pa3Inyns 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

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

OCHOBHBIE CTaJUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasammi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblii. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHAas  (PKBATOpUANbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckas).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas — KIETKa»,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MUY,
«CpaBHEHHE aHATOMHMUYECKMX 4YEepT CTPOCHHUS 4YelIOBEKa U YeIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moam», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «I[Ipoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBEeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTECHUIY.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PACTCHUU H
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IDBOJIOLUSA OPraHUYECKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHUOPTIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHble. JleWCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXKHOCTb. DOTONEPUOAN3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAaue€HHE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHMS
OpPTraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHA nomyjsund. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISILUU U €€ PeryJssius.

JdeMoHCTpaum:

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

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUS
Oopranu3moBy», «®Potonepuoausm», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «[luiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKHE PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUH U3
pPa3HbIX MECT OOMTaHUS.

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

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

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

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIeHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple IeMM U CETH.
OcCHOBHBIE TMOKa3aTeNM HKOCHCTEMBI: OmoMacca, MNPOIYKIHS. IKOJIOTUYECKUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

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

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmeCTB 1 OMOTCOXMMHYECKUE ITUKIIBI DJIEMEHTOB (yTepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eman. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHoib30BaHue. JlocTrxkeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JdeMoHCTpaUm:

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

Tabnuiel u cxembl: «llumeBsle nenu», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JICUCTBHUS HaA IIpUpody», «DBaxuelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ounocheps»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaenb-anmukanus « TUnudHble OMOIIEHO3bI», TepOapwii
«PacturtenbHBIe COOOIECTBAY, KOUICKINH «bHoleH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJIOTMYECKHMM TpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300paKeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» AoCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMy MOKOJCHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3WIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

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

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUsS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUUCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

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

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;

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

5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPY10JIt00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOW W COLMAIBHON
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

UHTEpEC K pa3nuyHbIM cdepaMm mpodeccCHOHATbHON IesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPY’KArOIIEN CPEbI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAaxX, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochepnl);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

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

NMOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUS] 00 OKPYXaIoIIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOIh30BaTh TOJydyaeMble 3HAHUS MJIs aHaliu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUPA M MPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAayyHbIX (PakToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, T'OTOBHOCTh OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaAIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaKArOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOIOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIeHWe, HM3MEpPEHHe, JKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEJIbHON 1 COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaThl OCBOEHHSI IMPOTPAMMBI CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJbHBIMM
NeCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSAMM);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCyKIeHUs (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4YaeMbIX OMOJOTMUYECKHUX OOBEKTax, a



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

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaau3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JAESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PELICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpMyJIupoBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTENbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANIM3UpOBaTh TIOJIYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJICHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCHUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JaCTH
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAxX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI Y4eOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KyJIbTYPy aKTUBHOTO MCIOJIB30BAaHUS PA3IHMUHbIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJEHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYaTh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HaAMEPEHUS IPYTUX JIOICH, MPOSIBISATh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS,;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

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



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ INOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pEe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUANA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

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

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMM B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQUIeKCHH AJisi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KCHMUIO;



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

3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHusi nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupuyeckue sl yueOHoro npeamMera «buonorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX CHUTYaIUsAX, a TAKXKE B PEabHBIX
JKU3HCHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHBIE pe3yabTaThl OCBOEHUs y4ueOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IrPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJIEpKAHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHUI:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBask OpraHu3als )KUBbIX CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOIYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JOTMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LiEHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEJACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEIYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJYyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOT'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HACJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M TpPaKTUYECKUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuaybl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6nosIorHuecKyr0 HHGOPMAINIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

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

YMEHHE pPACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNS, TeHO(DOHA, SBOIIOIMS, ABIKYIINE CUIIBbI ((DaKTOPbI) IBOJIOLIUH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000PA30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, e  IUTAHU,
AKOJIOTHYECKas Mpamua, OnoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIlpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOJ0/IeHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyEeMbIMH BEIIMUYWHAMU, OOBSICHCHHE IOYYECHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHUC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHJIOB, TMOMYJIAINHNA, TWPOAYIEHTOB, KOHCYMEHTOB, PpPEIyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA SHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB UM OHUOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIINX JTFO/ICH, COOII0OIEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYIKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH MCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsI pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE pelniaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/1aud, COCTABJISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OpATOPHbIE M TPaKTUYECKUe padOThl, COOMIOIAThH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHMUS,
00001mast 6MoIoTHUecKyr0 HH(GOPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaunmeHnoBaHue pa3ieiioB U TeM Kowrponsusre  Tpaxruseckie (uudgpossbie)
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI pecypenI
bubnuorexa [{OK
bronoris kax Hayka 2 05 https://m.edsoi_.[ru/7f41c292
JKuBble CUCTEMBI U X OpraHu3aIus 1 bubmorexa [JOK
https://m.edso00.ru/7f41c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.edso0.ru/7f41c292
JKuzHenesaTeIbHOCTh KICTKH 6 bubmorexa [JOK
https://m.edsoo.ru/7f41¢292
PazMHOXeHUE 1 MTHANBUAYATEHOE Pa3BUTHE 5 1 bu6nmorexa LIOK
OpTraHU3MOB https://m.edso0.ru/7f41c292
HaciaencTBeHHOCTh U U3MEHYHUBOCTD 3 15 bubmmoteka IIOK
OpraHu3MOB https://m.edso00.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
PesepBHOE Bpems 1 bubmorexa [JOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

Koan4yecTBo yacoB DJIeKTPOHHbBIE
HaunmMenoBanue pa3iesioB H TeM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcesbl
bubnunoreka LIOK
1 IBOJTIOUHOHHAS OHOOTHA J 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opramm3sMeL 1 OKpyxaiomas cpesia > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6mmoteka IIOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
bu6mmorexa [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «/cnonb3oBaHue pa3IUUHbIX 1 0.5 bubmmorexa LOK
https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUHU
OHOJOTUYECKHX O0BEKTOBY
3 buonornueckue cuctemsl, IPOLIECCHI 1 bubnunoreka [JOK
U UX U3yYEHHE https://m.eds00.ru/863e6564
4 XuMu4yecKkui coctaB KiIeTku. Boga u 1 bubmuorexa [JOK
MUHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 benku. Coctas u crpoeHue 0enkoB 1 https://m.eds00.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «3yuyenue 1 05 bubnuorexa [IOK
KaTaJTUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmoreka [JOK
! Y TeBORE. JIHIAAE L https://m.edso00.ru/863e6870




bu6mmoreka [IOK

8 Hywientossie kueiorst. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u meTonbl n3y4eHus bubnuoreka [IOK
kieTku. Kierounas teopust https://m.eds00.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrema
CrpoeHue 3yKapruOoTHUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«3y4yenue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHE»
bubmuorexa [JOK
12 ObwmeH BemECTB WK METaboIHIM https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 Potocitnres. Xemociirres https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepreTHieckui ooMen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkJeTku. Muros. JlabopaTopHas Bu6morexa [IOK
15 pabota Ne 3 «HaOmoieHue MUTO32a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTe3 6enka. Peakmmst bubmuorexa [JOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancisuus — buocuires benka https://m.edso00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

https://m.edsoo.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [JOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OII010TBOPEHHUE.
21 JlaboparopHas pabota Ne 4 05 bubnuorexa [JOK
«3y4yeHue cTpoeHus MoJoBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
99 NunuBuayaneHOE pa3sBuTHe bubnnorexa [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'enetuka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [JOK
P ] paa https://m.edso00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 flle3aBHI;Hf\[/Ioro HaI::JIL:el OBaHUsA bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota
26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubnuorexa [JOK
MOHOTUOPUAHOTO U AUTHOPHUTHOTO ' https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y APO30(IIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»
27 I'eweruka mmona. Hacinenosaunue bu6mmorexa [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

https://m.edso00.ru/863e8c60

pabota Ne 6. zyuenue bubnmoreka [JOK
28 . 1 0.5
MOAU(UKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHass N3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTaluii y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»
bu6mmorexa [IOK
30 Pereriia uenonexa L https://m.eds00.ru/863e8d78
Pesepruslit ypok. O6o011eHue mo
31 TeMe «HacieqcTBEHHOCTD U 1
W3MEHYUBOCTh OPTaHU3MOBY
bu6mmoreka [IOK
32 Cenekuus kak Hayka i npotece 1 https://m.edso0o.ru/863e9214
33 MeTobl U TOCTHKEHUS CENTEKIINU 1 bu6mmorexa [IOK
pPacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoorus Kak oTpacib 1 bubnmnorexa [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabueie  Ipaxruyeckue u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 DBOJIIOLIMS U METOJIbI €€ U3yUYECHUS 1 buGnnorexa LIOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [HOK
00 3BOJIIOLUU https://m.edsoo.ru/863e9570
bu6mmorexa [IOK
3 Miipooposmions L https://m.edsoo.ru/863e9cle
[Tonynsiiiust Kak 3JeMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopras pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB T10
MOp(}oTorHUIecKOMy KPUTEPHIO
5 JIBrKy1IHME CUITBI (3JIEMEHTapHBIC 1 bubnuoteka [JOK
(akTOpbI) IBONTIOINH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EctectBenHblit 0TO0p U €ro popmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuorexa [IOK

MaKpO3BOJOIHNHN

https://m.edso0.ru/863e9cle




HeobOpatumocTs 3BOTIONINH

Ucropus xu3nu Ha 3emiie 1 METObI

10 .
e€ n3y4eHus
11 I'unoressl NPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edso00.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENILHOTO U 5KUBOTHOT'O MUDA.
13 [IpakTuueckas padorta Ne 1 05 bubnuorexa [JOK
«M3ydyeHne NCKONmaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil U KUBOTHBIX B
KOJUIEKLIASX
14 CoBpemeHHas cuctema bubnnorexka [JOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHe3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JIBmokyiue cuibl (pakTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubnnorexka [JOK
aZlanTaly 4YeJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O60011eHre 1o
19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubmuoreka [JOK




(hakTophI

AOGuotnueckue GaKkTopsbl.
JlaGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edso00.ru/863eb10e
oburtanwusy. JlabopaTopHas pabora
No 4. «Bnusnue cBeTa Ha pOCT U
pPa3BUTHE YEPEHKOB KOJICYCa
bubmuorexa [JOK
23 brommiecie paxTops https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssun. [Ipaktuueckas pabora
24 Ne 2 «IToncuér moTHOCTH 0.5
TIOTYJISINI pPa3HBIX BUIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnunorexa [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [HOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubmnorexa [IOK
= https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 IIpuponHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — riobanpHas bubnuorexa [IOK
AKOCHCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmuotexa [JOK

o6uocdepsl

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




32 UYenoseuecTBo B Onochepe 3eMiaun 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IIEHNE TEMBI
34 «Co0011ecTBa 1 3KOJIOTUIECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 5

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

YMK: buonorusa. 10 knacc. Kamenckuit A.A., CapsiueBa H.IO., UcakoBa
C.H. ba3oBslii ypoBeHb. JKuBas npupoza.

buonorus. 11 knacc. Kamenckuit A.A., CapsiueBa H.FO., Mcakosa C.H.
ba3zoBblli ypoBeHs. JKuBas mpupona.

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

buonorus 11 knacc: meroguueckoe rmocooue / M. B. Jlemuues
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

Poccuiickas anextpoHHas mkona: https://resh.edu.ru/
bubmmoreka IOK https://lesson.academy-content.myschool.edu.ru/06/11
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