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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTpEJEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, COolIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIINX LENAX U
OPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero o6pasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MO3HAHUU KUBOW MPUPOJIBI U 00ECTICYCHUH
CYIIECTBOBAHMS Ue€JIOBEUECKOro oOriecTBa. COrlacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aa€T MpencTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o005A3aTebHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjiejaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nmnporpaMMme mo OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOrMYECKOro 00pa30BaHUsI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpPOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJoruu, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUW, CBSI3aHHBIX C
(GbOpMHpPOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpY)Karouled NPUPOIHOU cpene.
[TosTOMy Hapsay ¢ W3ydyeHHEM OOIIECOMOJIOTHYCCKUX TECOPHUM, a Tak)Ke 3HAHUH O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH yAENEHO BHUMaHHUE HCIOIb30BAHUIO
MOJTyYEHHBIX 3HAHWI B MMOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
[eJIecCO00pa3HOro TMOBEACHUS B OKpY)KalOIIeW NPUPOJHOW cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosiorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO O0OeCIeueHus



YCIIOBUH ISl pEeLIEHUsI OJHOW M3 aKTyalbHbBIX 33]a4 MIKOJBbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHUPOBAThCS K HW3MEHEHUSAM JIUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHHUS 3aHMMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTIIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHW3allid M HBOJIIOLUH, CO3IAET
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoibl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e€30macHOro obpasa
YKU3HH, IKOJOTMYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl PELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuaromuxcs. M3ydenne 6uosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeamMera
«buosiorusi» COCTaBUIM OCHOBY MJisi ONpENEJeHUs IMOAXOJA0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEpKaHUsA, MPEACTaBICHHOT0O B Iporpamme 10
OMOJIOTHH.

Ot60p coxepxkanus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS W YMEHHsS, 3HAUMMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpPaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHMMAIOT JIEMEHTHI COJIEPkKAHUs, KOTOPBIE CIIy>KaT OCHOBOW J1J1s1 (pOPMUPOBAHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKoro o0pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTUM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOLINE COAEPKATEIbHbIE TUHNN: «bronorus kak Hayka. Metozasl
HayyHOro mno3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi ydueOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
UCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOIBI U PEUICHUS] PA3TMYHBIX KU3HEHHBIX POOJIEM.

JlocTikeHue 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CICAYIOIINX 3a/]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIAX, CIYKAILIUX OCHOBOU
JUIsl (pOPMHUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHHE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YYEHHUIO KUBBIX CHCTEM
pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydJarommxcss oO0mel KyJbTypbl, (YHKIIHMOHAJIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSTH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKAEHHOCTU B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOICHUS DTHISCKUX
HOPM TIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH JIEATEILHOCTH 10 OTHOILLICHUIO K OKPYKAIOIIEN Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEHETO 0011Iero 00pa3oBaHUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hezgento).



COAEPXKXAHUME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM Haykamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. {apBun, I'. Mennens, H. K. Konsnos, k. Yorcon u @. Kpuk.

Tabnuuel 1 cxembl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOIBDY.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosoruu. Otnnyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMoCEepHBI.

JlemoncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIC MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaAJIbHBIX BelIeCTB B kieTke. llommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAsl, BTOpWUYHAs, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUN OENKOB.



depmeHTsl — Ouosormueckue Katanm3atopbl. CtpoeHue (epMeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunbl.
OTnuunst GepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1esuTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlumuaer:  Tpurauuepuab, QGocPoaunUas, CTEpouabl. [ mapoduiIbHO-
ruapodoOHbie cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinotel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kucnoT. Crpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — NpuMep B3aUMOICHCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Knerka xak mnenoctHas xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisiekynbl /IHK kak renerudeckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOM H
rpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u pyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousbl kietku: JIIC, anmmapat [onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBL.
[Ipoucxoxaenne MUTOXOHJpUM u T1actun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjaepHas o000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JdeMoHCcTpanum:

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

Hunarpammel:  «PacnpeneneHne XMMHYECKUX DJIEMEHTOB B HEKUBOU
npupone», «Pacnpenenenne XUMUYECKUX AIIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. [JHK», «Ctpoenue mosexybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKn», « Y TIeBOAb, «JIMIuIbD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHWE MJii IPOBEIACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKpPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «UM3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajlasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue cCTpoeHHsS KJIETOK pacTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOTpEMapaTax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WM MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHsiil. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHU.

XeMoCHHTe3. XEeMOCHHTE3UPYIoIe OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJMpPOBAaHHE DHEPrUM B KJIETKE. OTalbl JHEPreTUYEecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunupoBaHnue. O (HEeKTUBHOCTH
HHEPreTUYECcKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHpopManuu B KIETKE. |'@HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Poib pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. icTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ KMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWIIIIMS, peBepraza W uWHTerpaza. [Ipodummaktuka
pacnpoCTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbrios, . U. UBanosckui, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUD,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocuntes 6enka», «CTpoeHne KIeTKn», Mojaens cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KinerouHblii 1UKI, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunmonaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJbI.
[{uToNOrMyecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnonTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnosioro
Pa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHU3MOB, €r0 3HAYEHUE JUIS CEJICKIUU.

[TonoBoe pa3zMHOXKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusAX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pa3Butue. TUIbI
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct m pasButne pacteHuil. OHTOr€HE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHU, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuupr 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHH», «BereraTuBHOE pa3MHOXKEHHUE
pacteHuitn, «J/lemenue kmeTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe u HempsiIMOe pa3BUTHEY», «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yeoBekay, « OCHOBHBIE CTaJM OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «J/leeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U NpaKkTHYEeCKHEe PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy.

JlabopatopHas pabora Ne 4. «M3yueHue CTpOCHHS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Poib nuroiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnonb30BaHne aHAIU3UPYIOIIETO CKPEIIMBAHUS
JIJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHus reHOB B Pe3yJIbTaTe
KPOCCUHITOBEpA.

XpOMOCOMHAasi TEOpHUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosna. XpoMOCOMHOE ONpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocoMbI. ['omorametrHele M reTeporaMeTHbie OpraHusmbl. HacienoBanue
MIPU3HAKOB, CIICTUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHAcCHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON U3MEHUYNBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpoIlecC — OCHOBAa KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTaIimoHHas M3MEHUYMBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECANOTHUCCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE TE€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TEeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue W reHepaTuBHble MyTanuu. (CTBOJOBbIE KIETKU. [IpuHUHAIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUCHUU TeHETUUECKNX 3a00JI€BaHU YeIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHl  ramer», «JurubpugHoe  CKpeIIMBaHUEY,
«lluTonornyeckne - OCHOBBI  JUTHOPUIAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUEIUICHHOTO ¢ mnojiom», «Kapuotumbsl uyenoBeka U KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3SMEHUYUBOCTD.

O6opynoBanue: MojaenU-anmInKaun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBaHuey, «JluruOpumaHoe ckpenuBanue», «llepekpécr



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaTr «Jpo3oduna» (Hopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPHUIHOTO W
JUTHOPUIHOTO CKPEIIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHWE U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALMS.
VYuyenue H. W. BaBumoBa 0 1eHTpax TMNPOUCXOKIACHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHuM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpr,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBBIi U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIm3KopoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YMCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIAMHT.
Otnanénnas rtuOpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TNOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKLUU pacCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJIOrusT Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTaribl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okonoruueckne W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuiel u cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMaliHux KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHoC reHOB, XPOMOCOM).

O6opynoBanue: MyJsKH TUIOJAO0B M KOPHETIIIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIJIMYHOE XO3AHCTBO, JaOOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OMOJIOrMHU. BiusHue >BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBO U paziuune GayH U GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3NTUUUS AMOPHUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BooIu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkpooaBomorus. [lomyssiius kak eIMHUIA BUAA W SBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢gakrop sBodonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

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

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (usieTUYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHelHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAsS paguarus.

JleMmoHCcTpanuu:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOrooOpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKkymne cunbl 3BomoIMn», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsH, KoyuleKus «l[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KoJuleKuusg «@DPOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Burtue
JATYWIKWY, MUKporpenapat «/lpozoduna» (Hopma, Myrauuu (HOpMbl KpbUIbEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onmcanue mprCIoCOOJEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XUMUYecKas
3BOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOUN 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM W HX 3BOJIIOLUA.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. l[laneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

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



XapakTepucTUKa KJIMMaTa U Te0JOrnyeckux IporueccoB. OCHOBHBIE 3Tallbl
IBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUdl u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIoIUU. (OCHOBHBIE
CUCTEMATHUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH YeloBeKa. MeToapl H3ydeHHsl aHTpororesesa. CxoacTBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBIICHHE OPYAUM TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 JKU3HH, OPYIHU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  HMPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEYECKUX PAC K YCJIOBHMSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacnsma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «Bo3nukHoBeHne ConaHeuHO# cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kineTtka», «CoBpeMEHHasi CUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AaHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJIOK  TpPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «JlpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeyecKkue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIETNKUA WU
M300pKEHUST KAMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYecKas Talnuia, KouleKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoOThI:

[Tpaktrueckast padota Ne 1. «/M3ydeHue MCKOMAaEMbIX OCTATKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).



OKcKypeHsl «IBONIOLMA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK Hayka. 3aau U pa3feibl SKOJIOTUA. MeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

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

Oxonornueckue (axropel. Kiaccudukanusa skonoruueckux (HakTOpOB:
abnoTtnyeckue, OMOTHYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOM03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBApTHUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaue€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHMS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLUMN: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCIEHHOCTH MOMYJISILUA U €€ Perysusl.

JemoHncTpanum:

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

Tabnmunpl u cxembl: kapTa «I[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUe padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktruueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PACTEHUIN».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkoyoruueckre cucrembl (dkocucteMbl). [lonsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYLIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckue (muimeBbie) YPOBHU JKOCUCTEMBI. [luWimeBble IemMd W CETH.
OcHOBHBIE TMOKa3aTeIM HKOCHUCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUYECKHUE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHCTEMAa XBOMHOTO
WIA TITUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB U OMOTCOXUMHUYECKHUE IUKIIBI JIEMEHTOB (yTIIepoa,
azoTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiiecTBOBaHUE MIPUAPOBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCToMUMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
YIOpaBJICHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOJb30BaHue. JlocThkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONOTEHHbIE  BO3JECWCTBHS HAa NpUPONY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsiI3HEHUS] BO3[yXa W TPYHTOBBIX BOA», «llouBa — BaskHEWIIasi COCTABIIAIOIIAS
ounocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKkTOphI
pPaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH OuochephI»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpUpoae».

O6opynoBanue: Mojaelb-anmuKamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bHoneHo3», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJJIEKIIMM PpPACTeHUH U
YKUBOTHBIX, TPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHnaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMs  OOyyarolMMHUCSA TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMsI, HAJIWYHWE OKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOCHUS mpeamera «bruonorus» AOCTUTAKOTCS B
€UHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPECHHEHM TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY WM MPABOMOPSAKY, YEIOBEKY TPY/Jla U CTapIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBa)K€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA HEHHOCTSIMU U
COIIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpPE]l
Ponunol, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE U HACTOSIIEE MHOTOHAILIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHEe OWOJIOTMH, TOHMMAaHUs 3HA4YCHHUs OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHHUE SMOIMOHATIBHOTO BO3/IEHCTBHUS KUBOM MPUPOIBI U €€ IICHHOCTH;

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

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 30POBbS H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHHE IICHHOCTH TPaBUJ HHIWBUIYaTbHOTO U  KOJUJIEKTUBHOTO
0€301acHOT0 MOBEJICHHS B CUTYAIHSIX, YIPOKAIOIINX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN W HENMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3iuyHbIM cdepaMm mpodeccHnoHaTbHON e TENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O U CaMOOOpPa30OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYpbl: MPUOOPETECHUE OIbITA
IUTAHUPOBAHMUS TOCTYNKOB M OIICHKM WX BO3MOXHBIX TOCIEACTBUN 7St
OKPYKaIOUIEH CPeIbl;

OCO3HaHHWE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJeM M MyTel ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TPU PEIICHWH TPOOJIEM, CBS3aHHBIX C pallMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, OHOCchephl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIIIMX BpEX  OKPY)KAIOLIEH
IPUPOAHON Cpele, YMEHHE IPOrHO3MPOBATh HEOJArONPUATHBIE SKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HaHus €€ poiu B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUs] 00 OKpYXKaloleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMU JJI1 COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHusi HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEllaTh pecypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3yYE€HUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEr0 MUpPAa U MPOUCXOIANUX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IESITEIbHOCTh NHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OHOJOTrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaAIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHSA, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHHE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaOJMIOEHHWE, HM3MEpPEHUEe, SKCHEPUMEHT U JPYruXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCITUTIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU MO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOrHUecKHe AeHCTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMU S, KiIacCupUKaIu, 0000IICHHS ), PACKPBIBATH CMBICII
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJOTUYECKHUE MOHATUSA ISl 00OBsICHEHUS (DAKTOB U SIBICHUIM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtea Ui IpeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
EJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NelHCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BHUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX M COIUAIBHBIX MPOCKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMA U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aauy,
BBIIBUTaTh TUINOTE3Y €€ peLIeHHs, HaXOAWTh apryMEHThl i J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peUIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEJCATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUHHKAX MHPOPMAIUH (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTepaTtype, OHOJOTHYECKUX CIOBapsiAxX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OIEHUBATH
e€ IOCTOBEPHOCTh M HEPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3THMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHIIOJIHEHUST yUeOHBIX
3ajiay;

MpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO WCITOIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ovonornyeckod MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PAcTO3HaBaHWA W 3alUThl  WHGOpMAIUH,
uH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaaeMoil TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEepOAJbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

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

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUH OUOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IPUHAMATh ILEIM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUSA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JCHCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE NIPOEKTHI, OLEHMBAaTh HUIEU C IO3ULUUHA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranuszanms:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU IIEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO IEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH PEIICHHS NpodiieMbl €  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHMLIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJECTh HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsl OIEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHUS;

YMETh OLEHUBATH PHUCKM U CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IIPU AHAINU3E pE3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX IpU AaHAJIU3€ pPE3YyJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienudpuyeckue s yueOHoro npeameta «buomaorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX y4E€OHBIX CHUTYallUAX, a TakKe B peabHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T0JIaM 00yUYEHUSI.

[IpenmeTHbIE pe3yNbTaThl OCBOCHHS ydueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTHh 3HAHUNA O MECTE U POJIM OMOJIOTUH B CUCTEME HAY4YHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHMHOB M TOHSATHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMeH BEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAsI OpraHu3alsl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacTteHuilt H. M. BaBuioBa), onpeaensTe rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIOIEHUE U
OMKMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pPE3yNbTATOB, MCIOJb30BAHHBIX HAYYHBIX MOHITHI, TEOPUA M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBpALICHUs] SHEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAMBUAYAJbHOTO pa3BUTUS  OpraHms3ma
(oHTOTEHER);

YMEHHE NPUMEHATH MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3/I0POBbSA
OKPYXAaIOLUX JIOAEH, COOI0/IEHUST HOPM IPaMOTHOIO MOBEICHUS B OKpYKaroleil
OPUPOJIHON cpene, NMOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAcleIOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMs JIJIsl MpEJICKa3aHUsl HACJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS W3
pa3IMyYHBIX UCTOYHHUKOB (CpeicTBa MaccoBOW MH(pOpPMAaLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHU B OHOJIOrUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YU€HBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIOIMS, ABIKYIINE CUIIbI ((haKTOPbI) HBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPBHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTHI, PEAYIEHThI, IeMd MHUTaHUS,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEOpuH (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs OBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiICHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJCHUE U
ONKMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHHM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSCHEHHE IMOJyUYECHHBIX
PE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHSITHH, TEOPHH W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISATH CYIIECTBEHHBIC TMPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIMM B DSKOCHUCTEMax, AHTPONOTEHHBIX H3MEHEHUH B
AKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JJIsI OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpPYXAaIOLIUX IO, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOIB30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PAallUOHATIBHOTO MPUPOIOTIOJIb30BAHUS;

yMEHUE pelniaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1au, COCTABISTh CXEMBbI
NepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

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

YyMEHUE KPUTHUYECKH OIIEHUBATb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KaHMS, BKJIIOYAIOIIYIO [ICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TTOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM nuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 0 0.5
HOJIOTHA faK Hayka https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
JKusble cucre opraHusa 1 0 0
HBbIC CHCTEMDI H MX OpTatsatist https://m.edsoo.ru/7f41¢292
XUMHYCCKUH COCTaB M CTPOCHHE KIIETKH 8 0 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
X 6 0 0
HSHEACATENRHOCTD KICTKH https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAMBUAYAIbHOE Pa3BUTHE 5 0 | bubnmnoreka HOK
Opra"Hu3MoB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD g 0 15 bubmuoreka [{OK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
Ceneknusi opranu3mMoB. OCHOBBI 3 0 0 bu6nmorexa LIOK
OHMOTEXHOIOTHHI https://m.edsoo.ru/7f41¢292
bubmnoreka IIOK
P 1
C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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 undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (i pp )
NMPOrpamMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcbl
bub6nmoreka [IOK
! IBOMOLHONHAA GHOTOTHS ? 0 ! https://m.edsoo.ru/7f41cc74
’ Bo3HuKHOBEHHE U pa3BUTHUE KU3HU HA 9 0 05 bubnunoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 5 0 1
Oprasm3Mb1 1 OKpyKaiomas cpena https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4
Coo01ecTBa 1 SKOJOTUUECKUE CUCTEMBI 9 0 0 hitps/m.cdsoo.ru/Ti4 1ecT4
bubnuoreka [{OK
5 P 2 0 0
C3CPBHOC 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




IHOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MPUPOJIBIL.
[TpakTuueckas padorta Ne 1
bubmuoreka [JOK
2 «/cnonp30BaHuEe pa3IMYHBIX 1 0 0.5
https://m.edso00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
3 buosiornyeckue cucTemsl, MpoLECCHl | 0 0 bubnuotexa [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XUMHUYECKUH cOCTaB KJIeTKHU. Bojia u | 0 0 bu6mmoreka [IOK
MUHEpAJIbHEIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 0einko 1 0 0
HICH- LOCTAB H CTPOCHHE DERoB https://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 0 05 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTamas3bl)»
bu6mmorexa [IOK
7 JJI 1
. 0 0 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 Hyxnemtossie krcrorst. ATO 0 https://m.edsoo.ru/863e6d5c
9 Hcropust u MeTO bl U3y4EHUS 0 bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas 0
cucremMa
CTpoeHue 2yKapuoOTHYECKOMN KIIETKHU.
JlaboparopHuas padota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OTIHCAHUE»
bu6mmorexa [IOK
12 OOMeH BelecTB Uil METaboJIu3M 0 hitps/m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 Porocniites. Xemocunres 0 https://m.edsoo.ru/863e7c98
. bubnuotexa [JOK
14 Ouepreruieckuii 0bmen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlabopatopHast BuGmorexa LOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 hitps-//m.cdsoo.ru/863¢Tdcd
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»
16 buocunTe3 Oenka. Peakmms 0 bu6mmoreka [IOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpascasnus — Guocwnres benka 0 https://m.edsoo.ru/863e796e
18 Hexknerounsie hopmbl :kU3HN — 0 bubnnorexka [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

BHUPYCHI

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

bu6mmoreka [IOK

19 @opMbI pa3MHOKEHUSI OPTaHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6mmoreka [IOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX
KJIETOK. OII010TBOPEHHE.
21 JlabopaTtopHnast pabota Ne 4 0.5 bubnunoreka [JOK
«M3y4eHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
2 NunuBuyansHOE pa3BUTHE 0 bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
2 I'eneTika — Hayka o 0 bubnnorexka [JOK
HACJIE€JICTBEHHOCTHU U U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 npu3HaKoB. MoHOruOpuaHOE 0 bubnuorexa LIOK
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UTHOPUTHOE CKpEIIMBAaHUE. 3aKOH
25 fllesaBHF::H]idoro HaiHI:I[OBaHI/IH 0 bubmmnorexa [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JlabopaTopHas pabora
26 No 5 «M3yuenune pe3ynbpTaToB 0.5 bubnmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpeIIMBaHus Y ApOo30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax»
27 I'eneruka nona. HacnenoBanue 0 bu6mmoreka [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, CHUCIIJICHHBIX C ITOJIOM

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

HNsmenunBocth. HenacnencreseHuas
U3MEHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 05 bubnnoreka [HOK
MOIU(DUKATTMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psiia U
BapHUAIMOHHON KPUBOM»

HacnencrBeHHass ”3MEHYMBOCTD.

79 JlaGopaTtopnast pabota No 7. | 05 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3ohuisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMpEIapaTax»

bubmuoreka [JOK

30 Teneriica enosexa ! 0 https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacnencTtBeHHOCTD U 1 0
W3MEHYHBOCTH OPTaHU3MOBY

bu6mmoreka [JOK

32 Cenexuus kax HayKa i mpouece ! 0 hitps:/m.eds00.ru/863¢9214

13 MeToap! M JOCTUIKEHUS CEJIEKITUNA | 0 bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 brorexHoorus Kak orpacib | 0 bubnnorexka [JOK
MPOU3BOACTBA https://m.edso0o.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgpoBbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
N bu6mmoreka [IOK
I IBOTIOWMS M METOIBI € H3YHCHHA ! 0 0 https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTaBieHui | 0 0 bubnnoreka [JOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
3 MuUKpO3BOTIOLMS 1 0 0 Bubmorexa ITOK
https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH. Eubmorexa LIOK
4 JlaGopatopras padora Ne 1 ! 0 0-5 https://m.edsogru/863e99c6
«CpaBHEHHE BHJIOB T10
MOp(}OIOrHuecKkoMy KpUTEPHIO»
5 JIBIKyIIME CUITBI (RJIEMEHTapHbIE | 0 0 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoreka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 0 0 hitps:/m.cdsoo.ru/863¢9ed0
PesynbTats! 3Botonuu:
MIPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas | 0 0.5 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay
2 Hamnpasnenus u nmytu | 0 0 bubnnorexka [JOK

MaKpO3BOJIFOIHUN

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
https://m.edsoo.ru/863e9da4
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9 HeoOpatumocTs 3BoIONINN 0

10 Hcropus xu3Hu Ha 3emiie U METO/bI 0
e€ U3yueHUst

1 ['unoTte3pl MPOUCXOKACHUS KUZHU 0 bubnmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863eadSab

12 PazButue xu3Hu Ha 3emMIie Mo 3pam u 0 bubnmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl SBOTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.

13 [IpaxTnueckast padorta Ne 1 05 bubnuoreka [IOK
«M3y4eHne HCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUTEKIIUSX

14 CoBpeMeHHas cucTema 0 bubnunoreka [JOK
OpraHU4YEeCKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 0 hitps-//m.cdsoo.ru/863cac2c

16 JBxyuye cuibl ((pakTopsl) 0 bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUU IBOJIIOLNN 0
4eJIoBeKa

18 UYenoBeueckue packl ¥ MPUPOIHBIE 0 bubnmnoreka [JOK
aJanTanyuy YeIoBeKa https://m.edsoo.ru/863eaca2
PesepBHelil ypok. O6001ICHHE 10

19 TeMe «BO3HUKHOBEHME U Pa3BUTHE 0
KHU3HU Ha 3emiie»

20 DKoJ0Trus Kak HayKa 0

21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE 0 bubnnorexka [JOK



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

baxTopsl

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

AOGuoTtnveckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopddonoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHMi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusgHue cBeTta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bu6mmorexa [IOK
23 broTieckie GaKTopLl 0 https://m.edsoo.ny/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IToncuéTt mI0THOCTH 0.5
MOMYJISIIIUI pa3HbIX BUIOB
pacTeHui»
)5 Coob1ecTBa OpraHu3MOB — 0 bubnuotexa [JOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI 0 bubmuoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. 0 bubmmorera [TOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 [Ipupoanbie 3KOCUCTEMBI 0
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0
30 buocdepa — rimobanpHas 0 bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebbSe
a1 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 0 bubnmoreka [JOK

ouocdepsl

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



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

32 YenosedecTBO B Onocdepe 3emin 1 0
13 CocyuiecTBOBaHUE MPUPOJIBI U | 0 bubnunoreka [HOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PeszepBHbIil ypok. O6001ICHUE TEMBI
34 «Co0011eCcTBa U DKOJIOTMUECKHAE 1 0
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME



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




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

* buonorusa. O6mas 6uomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6uiecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

* buonorus. O6mas 6uosnorus, 11 kmace/ CuBormazos B.U., Aradonosa U.b.,
3axapoBa E.T., OG1m1iecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «IPODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

* buonorus, 11 xknacc/ Kamenckuii A.A., Kacnepckas E.K., CuBornazos B.1.,
AxknmonepHoe obuiectBo «M3aarensctBo «lIpocBemenue»

buonorus. "Beck mikonbHbIl Kypc B Tabimuax"/ coct. JI.B. Enkuna.-MuHck:

bykmacrep.Ky3pma.2022 .-6 uzn.-416 c.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
buonorus. Bech mkomabHbIN Kype B Tabnuiax/coct. JI.B.Enkuna.-MuHnck:

bykmactep: Ky3pma.2022 - 6 u3zz. 416 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

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

http://ege.edu.ru

http://fipi.ru/



http://www.school.edu.ru
http://www.curator.ru

http://www.videoresursy.ru
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