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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTpEEICHHUs] TMOAX0J0B K (OPMUPOBAHUIO COJACPNKAHUSA Yy4yeOHOTO MpeaMera
«buonorusn»  coctaBmwiM: KoHLentyaiabHble mnonoxenuas PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNEH, COolIepKaHUs, pE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHETO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW MPUPOJIBI U 0OECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM MOJOXKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruum Aa€T MpencTaBIeHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro nmnpeamera «buonorus», oOnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeneiieHue 1o pasziejaaM H  Temaw,
PEKOMEHIYEMYIO MOCJIEI0BAaTENbHOCTh U3YUEHUsI YUEOHOIO Marepualia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€il, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nporpaMme mno OHOJIOTMM TakK€ YYMUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYdYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOrNYECKOro 00pa30BaHMs.

B nporpamme no 6uosiorun (10—11 xnaccel, 6a30BbIil YpPOBEHb) peain30BaH
OPUHLIMAII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, MPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NPUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUU >KMBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTUPOBaHU, 000CHOBaHUS HKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HANPaBIEHHOCTH
yaeOHoro mpenmera «buonorusy mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIIOBUH ISl PELICHUsI OJHOW M3 aKTyalbHbBIX 3374 IIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT QopMUpOBaHHE Yy  OOydYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHUSM JUHAMHYHO Ppa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMUXCS MPEACTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOM OPIraHM3allMd M HBOJIIOLMH, CO3IAET
yCIOBUSL  JUIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJOTMYECKOT0 MBILIEHHS], IEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUJIsl PELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oomero o0pa3oBaHWs,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Ouosorun odecnednBaeT ycioBHs il (GOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX H HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUsA, MPEACTaBICHHOr0 B Iporpamme 1o
OMOJIOTHH.

Ot60p coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIHMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPbIE CITY>KaT OCHOBOM JIJIs1 (pOPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3alluu
OMOJIOrMYeCcKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe 110
OMOJIOTMM OCYILIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KieTka xak Ouonoruueckas cucrema», «OpraHu3Mm Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«OBONIOLMS KUBON NPUPOJB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITIOJI30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JECHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOM IPUPOJABI U PELICHUS PA3IMYHBIX KU3HEHHBIX POOJIEM.

JocTikenue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOIINX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
UIst (pOPMHUPOBAHUS TPEACTABICHU O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HAaHMs, CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHSI OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaroummxcss oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHHS OKPY>KAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHHUHA WIUTIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JAESITENbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOMIOICHUS THICCKUX
HOPM TP MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEH Cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIALIUM B
cocTaB IpeaMeTHOM obnacTu «EcTtecTBeHHO-HAYUHbIE TIPEIMETHDY.



Jlist m3ydenust Ononoruu Ha 6a30BOM YPOBHE CpETHETO 0011Iero 00pa3oBaHuUsI
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, ITUKON, SCTETUKON U MPABOM.
Pons Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUM MPUPOIbI (HAOIIOICHHUE, SKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KHUBOU MPUPOJIBI».

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenus ouosoruu. OTinyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCcTpauu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3aAIIU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BemlecTB B KieTke. l[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHThl — Oumosiormueckue Katanm3aTopbl. CrTpoeHue (epMeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. ButamuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M Mojucaxapuibl  (Kpaxmai, IJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu smnuaoB. CpaBHeHUE
YTJE€BOO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoHOMEpHI
Hyki1enHOBBIX KucnoT. Crpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3yUEHUS KIETKH.

Knerka xak mnenoctHas xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moiiekyabsl JIHK kak renernueckuili ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knetouynas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat [onbmxw,
IM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxknenne MUTOXOHIApUM M TiacTua. Bunabl minactun. HememOpanHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp KieTku. CTpoeHue sanpa: saepHas o0oJovKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOJIEY.

Tabmunpl u cxemsl: «llepuoanueckas Tabiuua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIIbl BOAb, «buocunres 6enkay, «CTpoeHre MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHue Mosiekyibl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIETKN», «CTpOEHUE JKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

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

JlabopatopHas pabota Ne 2. «M3ydyeHue cCTpoeHUsI KIETOK pPACTECHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmapaTrax M HX
OMHMCAHUEM.

Tema 4. ’/KusHeneATeIbHOCTb KJIECTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
TUCCUMWIAIUSA (PHEPreTuueckuii OOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BELIECTB U SHEPrUM B TMOHUMAaHUU
MeTaboum3ma.

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

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakiuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenpl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMOoCHHTEe3. XEeMOCHUHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
YKU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMUPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHopmanmu B KiIeTKe. ['€HETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKHUCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. ctopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpUIIIIMsS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacmnpocTpaHEHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tumnel nutaHus», «Merabonuzmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mojaeb cTpykTypsl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHM3MOB.

KierouHblii UK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B HHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonornyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3za. Ilpouecchl, npoucxonsdmue Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOTOrMYEeCKUid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U nosioBoe. Bunbl Oecnosoro
Pa3MHOXEHUS: JEJIECHHE HaJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoHCXOslllMe HA CTagusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMU CMBICT H
3Ha4YEeHUE Meno3a.

["ameTtorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*ene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHHME W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CriepMaro30oui, SULEKIETKAa) — CHEepMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U cHepMaro30ouoB. OIUIog0TBOpEHUE.
ITapreHorenes.

WupuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Buthe. TUIbI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsIMOE, HempsiMoe (JIMYuMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTaHW3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pazButue pacteHuil. OHTOreHE3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMb», «Knerounsiii mukn», «Pemmukamus JTHK», «Mutos»,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIUX U
yesoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJIEKOIUTAIOWIETO», «SIHIIEKIeTKa MIIEKONMUTAIOWEroy, «KapuoknuHe3 B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-anIuInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHass pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieACTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuku. Mlctopus pa3ButHs reHeTUKU. Poib nuroiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHUHM TE€HETUKH. BKiaa poccHilCKUX M 3apyOeiHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATUsA. [ eHeTu4Yeckasi CHMBOJIMKA, UCTIOJNb3YEMAs B CXEMaxX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAacJieI0BaHusl MPU3HAKOB, YCTAaHOBJICHHbIE ['. Menaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeuMBaHue. 3aKOH  HE3aBUCHUMOTO  HacleIOBaHMS
npu3HakoB.  lluToreHeTueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyouee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue npuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIeJOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka mosa. XpoMOCOMHOE ONpeeeHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocoMBbI. ['omMorametrHele M rereporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CIICTVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KAaYE€CTBEHHBIE NMPU3HAKH U HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIlecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTalimoHHass U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MPUYHHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun wyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKUM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE TE€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICYEHUSI T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHWE. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuiet w cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOr€HETUYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«uTomornyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl paCTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEAOBAHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-ammInKamun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBaHue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne Moau(UKAITMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

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

Tema 7. Cenexkuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS H MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCoBBI U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKLIMM PACTEHMM M JKUMBOTHBIX. OLEHKa 3KcTepbepa. bIm3kopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otpanénnas rtuOpuauzauusds M €€ ycnexu. VCKyCcCTBEHHBbIA MyTareHes |
IIOJIyYECHHUE IOJMIUIOUJIOB. JIOCTMI)KEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

bHoTexHOJIOTHA Kak OTpaciib IMPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranuzmoB. Kietounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckre W dtudeckue  mnpoosmembl. MO —  reHeruyecku
MOJU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «Otnanénnas rudpuauzanusy, «Padotsl akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEeXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble 1 IpakTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAcTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusHue 3>BOJIIOIMOHHON TEOPUU HAa pa3BUTHUE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJIONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJIOTUYECKOW JIETOMHMCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBO U pazinune GayH u GJaop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYyAMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHJIBI SBONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeeNEHHAsT W3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBomorus. [lomysius kak eMHUIA BUAA W DBOJIOIUU.

JBrxymue cuiibl ((pakTopbl) 3BOJIOLMH BUAOB B Mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJsiust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OPraHU3MOB KakK pe3ysibTaT 3BoOJOIUU. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpoaBomorusi.  PopMbl  IBOMIOIUU:  (usieTUYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, apauiesibHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX MpeakoB. [Iporpeccupyromias
crieruanu3anys. AJanTuBHAs paguarus.

JeMoHCcTpanuu:



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

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsuum»,  «MyTanuuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymue cuibl 3Bofonun», «Kapra-cxema wapuipyra mnytemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUI00OPAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, KoJeKius «DOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojaenb ammmkanus «llepexpéct
XpOMOCOM», BJaxkHble Tmpemnapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO).

JlaGoparopHas pabora Ne 2. «Onucanue npucrocoOJCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJILHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpeACTaBICHUS O 3apOXKICHUM KW3HU. HayuHble TUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCHEPUMEHTAIBHOE TTOATBEPKIACHUE XUMUUECKOW IBOMOIMA. HadanbHbIe 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKU. IlepBbie KIETKM W HX DBOJIOLMUS.
@opMHUPOBaHUE OCHOBHBIX TPYHI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIuMaTa U Te€O0JOrnyecKux IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHUE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO0 MHUpa Kak OTpakeHHe 3BOJIONUU. OCHOBHBIC
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUN YeloBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIecTBeHHBIH 00pa3 KHU3HHU,
U3rOTOBJICHHE OPYAUI TpyAa, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmmi, YemoBek HeaHIEPTAIbCKUM, YenoBek
pazymHblii. Haxolnku ucCKoOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

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

Tabmuipel 1 cxembl: «BosnukHoBeHne ConHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEeJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «JlpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJepTablla, KPOMAHbOHIIA), CJIENKH WIU
U300pakeHHsl KaMEHHBIX OpYAMM MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyOmiia, ckpebiia), TreoXpoHOJoruueckas TaOnuma, KoJuieKius «Dopmbl
COXPaHHOCTH UCKOTAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOrOo MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:Kawilas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3feibl SKOJOTHH. MeToabl SKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OUOTHMYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMs, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUWA [UJISl CYIIECTBOBAHUS
OpPIraHM3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCIEHHOCTH MOMYJISIUA U €€ Perysusl.

JlemoncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynwe, O. I'ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «®@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie ¥ NpaKkTHYeCKHE padoThI:

JlabopaTtopHas pabota Ne 3. «Mopdomorndeckrue 0COOEHHOCTH PACTEHUHN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas padbota Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO Opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHstne 00 »sKocucteme W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTHI, peAyleHThl. KpyroBOpoOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TMOKa3aTEIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHS. IKOJIOTUYECKUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
VI TIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWuuBocTd »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak
rJI00aIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B 6nocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUsI B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
VOpPABJICHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

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

Tabmuubr u cxemsl: «llumeBbie 1menm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBay, «llemu nuTanusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLYy», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HCHMs] BO3/IyXa M TPYHTOBBIX BOA», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mnousy», «llapaukoBeil d3ddexT», «DakTopb
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoae».

O6opynoBanue: Mojaelb-anmukanus «Tunuyable OMOIIEHO3bI», TepOapwuii
«PacturtenbHBIe COOOIIECTBaY, KOUIEKINH «bHoneHo3», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnas xuura Poccuiickoit ®enepaunn, m300pakeHHs OXpaHsSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOCHUS OOy4YalOIMMHUCSA MporpaMM CpeAaHero oOiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaAIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
W CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTHSA OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHHUS MpeaMeTa «bHhomorus» JOCTUTraloTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, TPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIHOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHM TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIl{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCTIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUICKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/la4, YBaXXUTEJIbHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]l
Ponunol, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIICHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

unenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHWE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIIEHUM;



MOHMMAaHHUE SMOIIMOHAIBHOTO BO3/ICHCTBHUS AKUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMS KYJILTYPHI 30POBbSI U
IMOIMOHAIBHOIO (JIATONOTYYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJJIEKTUBHOTO
0€301acHOTO MOBEJICHHS B CUTYAIIHSIX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIs, HAPKOTHUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHNE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO IESITEIIbHOCTD;

UHTEpEC K pa3iIu4yHbIM cdepaMm mpodeccCHoHATbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealnu30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

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

7) 3K0JIOTHYECKOIr0 BOCIIUTAHMS:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJIe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB W OIICHKM WX BO3MOXHBIX TOCIEACTBUN ISt
OKPYKarOUIEH CPEIbl;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MpOoOJieM M MyTel ux
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAlMOHAIBLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWUi  TOBEACHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, IPUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX JACHCTBUM U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTHYECKOMN JESITEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/ICHCTBUSI MEXK/TY JIFOJbMH M MIO3HAHUS MUPA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJid B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3JaHUHU LEIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCTOJb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHUE JiefaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYyUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYaIUsX;

OCO3HAHHUE LEHHOCTH HAYYHON MESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aAIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PUKY METOJOB TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAONIOJIEHWe,  HM3MEpPEeHUe, JKCIEPUMEHT W JAPYTHX),
YHUBEpCaJbHble Y4YeOHbIE JEUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

PETYISTUBHEBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  yHUBEpPCaJbHble y4deOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILIEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeicTBHSI:

CaMOCTOSITENIbHO  (OPMYyJIMpOBaTh M aKTyaJlM3UpoOBaTh  MpoOlieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCupUKaluu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIACIATh UX XapaKTEPHbIC MPU3HAKU, YCTaHABIMBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHXKEHHSI, COOTHOCUTD PE3YNIbTATHI ACSATENHHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS! (DAaKTOB U SBJICHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE PAaCCYXIAEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUYEHUS;

NPUMEHSATH CXEMHO-MO/IeJIbHbIE cpencrea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHMH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUYMII  pPa3HOTO  pojAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B I€SITEIbBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE TTPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI TPAKTUYECKUX 33]a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB ITO3HAHUS;

UCTIONb30BaTh PAa3jMyYHble BUABI JEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro WHTEpPIpEeTaluy, MPeoOpa30BaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YI€OHBIX M COITMAIbHBIX TPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TNPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTbl Ui J10Ka3aTelbCTBA
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UpOBaTh TMOJYYCHHBIE B XOJE peUIeHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh MEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HECATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIC MOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAay4YHO-IOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsX U
CTIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETe), aHAIM3HPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUJIOB U (POPM MPEICTABICHUS, KPUTHIECKH OICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSITh PA3TMYHBIE METOIBI MPU TOWCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOUMOM I BHITIOJIHEHUSI yUeOHBIX
3ajiay;

npuoOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  IpeICTaBIICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyecko HHPOpMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HAKU U CHUMBOJBI, (HOpMYJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  pAacloO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM J1€CTBUSIMU:

1) o01enue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXJaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBHITIOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MIIMKN JPYTUX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs AeATeJIbHOCTh:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBHUIYyaIbHOM
paboThI U pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHN C yd4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM COBMECTHOW  JCATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb pojid ¢ y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HIEU C TO3ULUHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJITUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBISBICHUS MNpoOJIeM U UX
pellIeHuUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHUSAX M IOCTYIIKax IO OTHOLICHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO NEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMHM  IO3HABATEJIIbHOM  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX peE3yJbTaTOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IPUHUMATh MOTHBBI M apPryMEHThl JPYrMX IpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupruyecKue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUH, BUABI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHWW B PAa3jIMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs ydueOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUA O MECTE U POJIMU OMOJOTUHU B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMeH BEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alusl KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pPa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 LEHTpax MHOrooOpasusi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMKMCAHHWE MKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yJbTATOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKApPHUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHAa BEILECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C MeNplo obOecredeHus Oe30MacHOCTH CBOETO 370POBbsi U 3/I0POBbSA
OKPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOM OHoI0ruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE TIE€HETUYECKHUE 3aJayd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl Mpe/CKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOMHOIATH
MpaBuiia Mpy padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOpPMaLMU, HAYYHO-OMYJISIPHbIE
MaTepHuaybl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydyeOHoro mpeameta «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJI€ POCCUUCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
BUJI, TIOMYJIALKSA, TeHO(OHA, SBOIIOIMS, ABWKYIINE CUJIbI ((DaKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,



HKOCUCTEMa, TMPOAYLEHTHI, KOHCYMEHTbI, pEIYLUEHThl, LEMu MUTaHu,
AKOJIOTHYECKas TpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME Teopuu (IBOIOLUOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHus rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAyeMbIMI BEIUYMHAMH, OOBSICHEHHE MOIyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICHATh CYIIECTBEHHBIC IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, PpEIYyILIEHTOB,
OMOreolleHO30B M HKOCUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (AKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMH B HKOCHCTEMAaX, AHTPONOIEHHBIX H3MEHEHHH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KAIOIIEH
IPUPOTHON cpene, MOHUMAHUE HEOOXOTUMOCTH HCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO MPUPOOIOJIb30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOrMYECKUe 3aJaud, COCTABIIATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTEMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IpPaKTUYECKUE padOThl, COOMHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HUHOOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOW WH(GOPMAIIMU, HAYIHO-MOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJ100aJbHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM undgpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bubnuoreka [{OK
b 2 0.5
HOTOTIL Kak Hayka https://m.edsoo.ru/7f41¢292
JKuBbIe CHCTEMBI M IX OpraHu3aIus 1 bubmorexa OK
p 1 https://m.edsoo.ru/7f41¢292
XUMHYECKUH COCTaB M CTPOCHHE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
JKuzHenesaTeabHOCTh KIETKH 6 bubmorexa HOK
A https://m.edsoo.ru/7f41c292
PasMHOXEHUE U MUHAMBUAYATIbHOE Pa3BUTHE 5 | bubmmnoreka HOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD g 15 bubnuoreka [{OK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
PezepBHOE Bpemst 1 bubmorexa [IOK
p p https://m.edsoo.ru/7f41c292
OBIIEE 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 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgponbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [{OK
1 1
IBOTOUKOHKAs OHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnmnorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy’Karolas cpesia 5 1 bubmmorexa [JOK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa ¥ 9KOJIOTHIECKHIE CUCTEMBI 9 hitps://m.cdsoo.ru/ T4 1ecT4
bubnmorexa LIOK
5 P 2
C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meroabl O3HAHMS )KUBOU MPUPOJIBI.
[TpakTuueckas paborta Ne 1
bubmuorexa [JOK
2 «Vcronp30BaHuEe pa3IMYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB NPU U3YYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buosiornyeckue cucremsl, MpoLECChl | bubnuorexa [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u | bu6mmoreka [IOK
MUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u ctpoeHue 0enko 1
HICH. LOCTAB H CTPOCHHE DEIRoB https://m.edsoo.ru/8636b72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 05 bubnmuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTamas3bl)»
bu6 OK
7 Yrinesonsl. JIunuas: 1 nomorexa L

https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hyxnentosbie kucnorsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METObI U3y4EHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edso0.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucrema
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax U ux
OIMCAHUE»
bu6mmorexa [IOK
12 O6men Bemects wim MeTabosmsM https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 Porocunres. XemocuHTes https://m.edsoo0.ru/863e7c98
. bubnuotexa [JOK
14 Iueprerueckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [{eneHue
kjeTku. Muros. JlaboparopHast BuGmiorexa LIOK
15 pabota Ne 3 «HabmtoneHue Mutosa B 0.5 hitps-//m.cdsoo.rw/863¢Tdcd
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOITpENapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpaucssst — duocunres benxa https://m.edsoo.ru/863e796e
18 Hexknerounsie popmbI )KU3HU — bubmuorexa [JOK



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

BUPYCHI

https://m.edsoo0.ru/863e7540

bu6mmoreka [IOK

19 @opMbI pa3MHOKEHUSI OPTaHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlabGopaTtopHnast pabora Ne 4 0.5 bubnnoreka [JOK
«M3y4yeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
2 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
3 I'eneTrika — Hayka o bubnnorexka [JOK
HACJIEJICTBEHHOCTHU U U3MEHYUBOCTH https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 npu3HaKoB. MoHOrnOpuaHOE bubmmorexa [OK
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UrHOpHUIHOE CKpELMBaHue. 3aKOH
25 f{lesaBnI::Hioro H;::J'IHGIJIOBaHI/ISI bubnnorexa LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernuieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora
26 No 5 «M3yuenune pe3ynbpTaToB 0.5 bubnmnoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TFOTOBBIX MUKPOIpENapaTax»»
27 I'eneruka nona. Hacnenopanue bubmuorexa [JOK



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

IMPU3HAKOB, CHUCIIJICHHLIX C ITIOJIOM

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

HNsmenunBocth. HenacnencreseHuas
M3MEHUYUBOCTh. JlaboparopHas

73 paborta Ne 6. U3yuenue | 05 bubnnoreka HOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»

HacnencrBeHHass ©”3MEHYUBOCTD.

79 JlaGopaTtopnast pabota No 7. | 05 bubnnoreka [JOK
«AHaNM3 MyTayi y 1po30Qpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»

bubmuorexa [JOK

30 Tenernia wesobera ! https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOBY

bu6mmoreka [JOK

32 (CeMeKIis Kak Kayia it npotiece ! https://m.edsoo.ru/8639214

13 MeToap! 1 JOCTUIKEHUS CEJIEKITUNA | bu6mmoreka [JOK
pacTeHUI U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib | bubnnoreka [JOK
MPOU3BOACTBA https://m.edso0o.1ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'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/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubnmnorexa [IOK
https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTHs NpeacTaBieHUu | bubnnoreka [JOK
00 3BOTIOINN https://m.edso0.ru/863¢9570
bubmuorexa [JOK
3 Muxkpossomons ! https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIOY
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE | bubnuoreka [IOK
(bakTOpBbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT00p 1 ero Gpopmbl 1 hitps-//m.cdsoo.r/863¢9ed0
PesynbTath! 3BOIONNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Bug000pa3oBanue. JlabopatopHas | 0.5 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIbHOTO XapaKTepa»
8 Hanpasnenus u nytu | bubnuoreka [IOK

MAaKpO3BOJIFOLIMHI

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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9 HeoOpaTtumocTs 3BOIIONNN
10 Hcropus xu3Hu Ha 3emile 1 METO/bI
e€ U3yueHUst
1 ['mnoTte3pl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl BOITIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
13 [IpaxTuueckast padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHre HCKOIaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpPraHU4YEeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxyuie cuibl ((pakTopsl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIIOLNN
4eJI0oBEKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTanyy YeIoBeKa https://m.edsoo.ru/863eaca2
19 DKoJ0rus Kak HayKa
20 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnuotexa [JOK
(bakTopbl https://m.edsoo.ru/863eafec
)1 Abuotnyeckue GpakTopsbl. 0.5 bubnmoreka [JOK

JlaGopaTopHas padora Ne 3.

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



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

«Mopdonoruyeckre 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oburtanusy. JlabopatopHas pabora
No 4. «BnusHue cBeTta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

bubmuoreka [JOK
22 buornieckne dakTopet https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsitun. [Ipaktuueckas pabora
23 Ne 2 «IloncuéT II0THOCTH 0.5
MOMYJISIIIUK pa3HbIX BUIOB
pacTeHuin»
24 Coo0b1iecTBa OpraHu3MoOB — bubnnorexa [JOK
OuoIIeH03 https://m.edsoo.ru/863eb46a
)5 DKOJIOTHYECKUE CUCTEMBI bubnuotexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MOKA3aTENN IKOCUCTEMBI.
26 DKOJOTHYECKHE MUPAMU/IbI. bubmmorexa LIOK
= https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucreM. Cykieccust
27 IIpupoaHBbIE S3KOCUCTEMBI
28 AHTPOINOT€HHbIE SKOCUCTEMBI
79 buocdepa — rnobanpHas bubnuoreka [IOK
JKOCHUCTEMA 3eMIIN https://m.edsoo.ru/863ebbSe
30 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuotexa [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
31 UYenoseuecTBo B Omochepe 3emnu
1 CocyiiecTBoBaHUE TPUPOIBI U bubnnorexka [HOK

YCJI0BCUCCTBA

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



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

PesepBHeIit ypok. O6001ICHIE TEMBI

33 «Co0011ecTBa U DKOJIOTTUECKHAE 1
CHUCTEMBI»
PesepBHelil ypok. O600IICHHE 110
34 TeMe «BO3HMKHOBEHHE U pa3BUTHE 1
JKW3HU Ha 3eMiey
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinonepnoe obmectBo «31aTenbcTBO
«IIpocsemenue»

* buosnorwus, 11 xnacc/ Ilaceunnk B.B., Kamenckwnit A.A., PyomioB A.M. u npyrue
/Tlon pen. [laceunuka B.B., Akiimonepnoe obmectBo «31aTenbcTBoO

((HpOCBGHIGHHG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






