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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJIEpKaHMs, pe3yJlbTaTOB OOyueHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETro
obmero obpazoBanus B Poccuiickoii dexpepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJIBI U 0OeCTICUeHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYYAIOUIMXCS CpeACTBaMHU
yueOHOro mnpeamera «buonorus», oOmnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjieinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTEeNIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMme mno OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpEeIMETHbIM U MPEIMETHBIM pe3yibTaraM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIbHOU
NeSATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJOTMYECKOTr0 00pa30BaHUSI.

B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbIil YPOBEHB) peain30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouosioruu, Omaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTb Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GOpMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpPUPOIHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWHA B MOBCEAHEBHON JKU3HM JJIsI pEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHU, 000CHOBaHUS 9KOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEACHUS B OKpY)KAlOIIeW NPUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HANPaBIEHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO O0OeCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyaJbHBIX 3a7au IKOJILHOTO OHOJIOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeamnojaraetT ¢GopMupoBaHue Yy 0OOydaromuxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, e
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLMUH, CO3IAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro ooOpasza
YKU3HH, HKOJIOTHYECKOT0 MBILIEHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELIECHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIN3ALMU
oOyuaronuxcs. M3ydenne 6mosorun odecneynBaeT yciaoBus sl (pOpMUPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEICTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJIOKEHUS O NpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpKaHUsA, MPEACTaBICHHOT0O B Iporpamme 1o
OMOJIOTHH.

Otb6op coxepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMHA KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TpaKTHUecKoM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 711 POpMUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHHU3alUu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJICJICHBI CIIEIYIOUINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ve OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
UCIIOJB30BaTh ATU 3HAHMS JUISl TPAMOTHBIX JICUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueOHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/1ay:

OCBOCHHME OOYYaIOIMMUCS CHCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
st (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJVISIIOB, WJEH M MOJAXOJOB K M3YUYEHUIO >KUBBIX CUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYIKAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (pusiocodueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOJIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONIMCAHMUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUe, CTaTHCTHUYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHuE pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
JKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTHYECKU ), OMOCEpHBIA.

JdeMoHCcTpanuu:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIbHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHASl, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmenTtsl — Ouonormdeckue Karanm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHWYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
nucaxapunpl - (caxaposa, JaKkTo3a) U MoJucaxapuibsl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJIE€BO0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrsl: JHK wu PHK. Hykneoruasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Crpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[utonorus — Hayka o kietke. KiietouHas Teopus — nmpuMep B3aUMOIEHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak wnenoctHas xuBasg cuctema. OOmmMe NpHU3HAKH KIIETOK:
3aMKHyTas HapykHas memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudyeckas. OcoOEHHOCTH
CTPOEHMSI MPOKapuoTHUecKol kieTku. Knetounas creHka Oaxrtepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpanHble opraHounbl kinetku: OIIC, ammapat [onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHIpUM u T1iactun. Bunbl mmactun. HememOpaHHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUU OPraHOUI0B KIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpanuu:

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

Hunarpammbl:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOEY.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJIeKyJIbl BOJIb», «brocnuTes 6enka», « CTpoeHne MOJIEKYJIbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHHE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoOThI:

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

JlabopatopHass pabGota No 2. «l3ydyeHwe CTpoeHHsS KIETOK pacTEHUH,
JKUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OTHICAHUEY.

Tema 4. ’)KusHeneATeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMMIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHbiii. Poibs dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KU3HU
Ha 3emuie. Biausinue ycnoBuii cpeqpl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMoCcHHTe3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJEICHUE U
aKKyMYJIUpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYEcKOro oOMeHa.
I'mukonns. bpoxenue u ero Buabl. KucimopogHoe OKUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbocdhopunupoBaHnue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHopmanuu B KIETKE. [ €HETHYECKHd KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. VicTopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKA, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWIILIMA, peBepTaza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHEHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

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

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaecKuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

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

Tema 5. PasMHOkKeHHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHMU3MOB.

KieTouHblii 1UKJ, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM HAa0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemas ruGenb KIETKU — arnonTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroiioe U nosioBoe. Bunbl Oecnosoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPraHMW3MOB, €r0 3HAYEHUE JIJIS CEJIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €r0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MPOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHWE M PAa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U crepMaro30ouoB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUmb
NOCTAMOPUOHAIBHOTO Pa3BUTHA: MpsIMOEe, HempsiMmoe (IMYMHOYHOE). BriusuHue



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

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuiet 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meio3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAKIINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo30H /161
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MIeKonuTaromero», «Kapuoknnes B KJIETKaxX
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «Jleaenue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTopHas pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nuroiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonorubpuHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel ramet. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpeumpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XPpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTHU. [ €eHETHUECKUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUE mojia. AyTOCOMBI U TMOJIOBBIC
XpoMocoMbI. ['omorametrHele M reTreporaMeTHeie OpraHusmbl. HacienoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifl M BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaIrmoHHas M3MEHUYNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u nmpu4uHbI MyTanud. MytareHHble (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclieacTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBeKa: TCHECAIOTHICCKUM, OM3HCIIOBEINA, IINTOTCHETHISCKUM, OMOXUMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemenHOE ONPENIEIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEACTBEHHOM MPEeApacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPMIAKTUKU U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKHU B MIPEAOTBPAIICHUH 1 JICUCHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
[UTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHUS W €ro IHUTOTE€HETHYECKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«uTonornyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «l'e€HeTHYeckue KapTbl paCTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHMKa moJyia», «3aKOHOMEPHOCTU HacCIEIO0BaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaenUu-anmiIuKanuu «MOHOTHOPUIHOE CKpENTUBaHUE),
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON U MuKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox MOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yapTaTOB MOHOTMOPUAHOIO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaboparopHas pabota Ne 7. «AHanu3 mMyTauuil y Apo30Quiibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuyenue H. W. BaBunmoBa 0 I1eHTpaXx MPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TNOJIMIUIOUIOB. JIOCTMIXKEHMs CEINEeKIUU paCTEHUM, KUBOTHBIX W
MHUKPOOPraHU3MOB.

bHoTexHOJIOrH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpuUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJloHHpOBaHKWE BBICOKOIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okosoruueckre W dTtudeckue  mpoosmembl. MO  —  reHetruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

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

Tabmuiel m cxeMbl: Kapta «lIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTexXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJIEKLIMM PAcCTEHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOT'O LIEHTPA)».

11 KIJIACC

Tema 1. DBoJIIOIIUOHHAS 0MOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJNOrMU. BiusiHue »BONIOIMOHHONW TEOpUU HA PA3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [lajeoHTONOrMUECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIe (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuune GpayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJMYECKHX IMyTEeH Yy BCeX
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CWJIbI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkpoaBostorus. [lomymsius kak eMHUIA BUAA U SBOJIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumeps
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (usIeTUYECKas, JTUBEpreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHelHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3ans. AJanTuBHAS paguarius.

JdeMoHCTpaum:



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

Tabmus! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI 32
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«/IBmKymue cuibl 3BodoIUN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHue», « IKOJIOTMUECKOE BUI000pa30BaAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp TUIOAOB M CeMsH, Koyuiekuus «[Ipumepbl 3aluTHBIX TPHUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuus «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb amnmukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue MpUCocOO0ICHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumotesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M mMaHcnepMus. XHUMHYEcKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. IlepBble KIETKH WU HX HBOJIOLMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUKUCKUH,
OPAOBUKCKHUM, CHIIYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

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

KaiiHo3oickags »d3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO M >KMBOTHOTO Mupa. ApomMopho3bl y pacTeHHid U
XKUBOTHBIX. [TosiBIIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMyYecKOrO0 MHpa KakKk OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKA. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH 4YeJoBeKa. Meroasl H3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3InyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHBIH 00pa3 >KHU3HHU,
W3FOTOBIICHUE OPYAUH TpyAa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblii. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HU, OPYIUs.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs]),  MOHTOJOUIAHAsS
(a3maTcko-amepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEYECKUX pPAC K YCJIOBHMSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuipel 1 cxembl: «BosnukHoBeHne ConaHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro wMupa», «PacturenpHas kineTtka», <«OKHBOTHas  KJeTKay,
«IIpokapuoTnueckass kinerka», «CoOBpeMEHHash CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJIOK  IPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «peBHue mronn», «llepBbie
COBPEMEHHBIE JII0U», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pakeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KOUIeKuus «DopMbl
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «/M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLMSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK Hayka. 3aJauu U pa3feibl SKOJIOTUA. MeToabl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMs, XUIIHUYECTBO, cUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaue€HHWE OWMOTHUYECKUX B3aWUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, IMPUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysus.

JlemoncTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUsA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTA
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUH U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha poCcT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIMNA Pa3HBIX BUOB
PACTEHHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

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



KOHCYMEHTHI, PEAYIIEHTh. KpyroBOpoT BEMIECTB M MOTOK HEPTUU B HKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [IWIIeBbIe IemM © CETH.
OCHOBHBIE TMOKa3aTeau HKOCUCTEMBL: OHoMacca, MNPOAYKIUSA. IDKOJIOTHYECKHE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCUCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpOTIOTrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprl. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTC€OXUMHUYECKHUE ITUKIIBI AJIEMEHTOB (yriiepoa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMiau. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH OnMocdepsl. OCHOBA pallMOHATIBHOTO
YIOpPaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpaum:

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

Tabmuubl u cxemsl: «llumeBbie nenu», «bHoOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKojJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHbIE  BO3JCWCTBHS Ha Ipupoay», «BaxHenmme HMCTOYHHMKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3G dexTy, «DaKkTOphI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepn»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH OHocheph,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpUpOAe».

O6opynoBanue: Mojaelb-anmukamnus «Tunmudable OMOILIEHO3bI», TepOapwii
«PacturenbHBIe COOOIIECTBaY, KOUICKINH «bHoneHo3y, «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSEMbIX BHUIOB
PaCTEHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMsA  OOyyalolmMMHUCSA TNpPOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMera «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacIIMpeHUE >KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4e€OHBIX M MO3HABATENbHBIX 3a/1a4, BBITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA [IEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB IMpHU OOCYKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WUJIECHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIEpPE]l
PonuHol, ropaoctu 3a CBOM Kpai, cBOO PoauHy, CBOM SI3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

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

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3ICUCTBUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISATH Ka4eCTBA TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMaHHE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJJIEKTUBHOTO
0€30MacHOro MOBEJCHUS B CUTYAIIHUX, YTPOKAIOIINX 37J0OPOBBIO U JKU3HH JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHNE IIEHHOCTH MacTepPCTBa, TPY0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYyIO JI€SITEIbHOCTD;

UHTEpEC K pa3iuyHbIM cdepaMm mpodheccHoHATbHON AesTEbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIE TIIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

MOBBINICHUE YPOBHA OKOJOTHYECKON KyJNbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB W OIICHKM WX BO3MOXHBIX TOCIEACTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JIKOJOTUYECKUX MPOoOJieM M MyTel ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHMS W YMCHHUS TP PEIICHHH TPOOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
NPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAOLIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIBbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOLIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWEe chneruduKkd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpEeACTaBICHUs] 00 OKpYXKaloleM MHpE KaK O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIMA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/Aa W3 III00AIBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YyYEeHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4aeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO0 MUPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aK/IIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHME LIEHHOCTU HAYYHOM JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWH MO OWOJIOTUU B
COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTAMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yuyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TMOHATHSA, OTPaKAIoIIne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEeNOBaHUE,  HAOMIOEHHWE, HM3MEpPEHUE, JKCIEPUMEHT H  JAPYIHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON 1 COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHHSI IMPOTPAMMBI CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH yueOHBIMU NO3HABATEJIbHbIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOrHUecKHUe JeHCTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CPaBHEHMUSI, Kiaccupukauu, 0000IeHHs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YNIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUSI (DAaKTOB U SBJICHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIIOUEHUS;

IPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKkK€  MPOTUBOPEUMUA  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTAaTOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUMN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEI0BATEILCKHE NelCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0OBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlHNH, NPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX M COITMATBHBIX TIPOSKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBJIAITh TIPUYUHHO-CIICACTBEHHBIE CBS3M M aKTyaIM3upOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JIsl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHIeHHs 3a7aud pe3yJbTaThl,
KPUTUYECKH OIICHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIATh IEJICHANIPABICHHBIN MOUCK TEpPEHOCa CPENCTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPEY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO W MPAKTHUECKYIO OOJIacTH
KU3ZHEIEITCIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4UH, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHLCS B PA3IUYHBIX UCTOYHHUKAX WH(MOpMAIUH (TEKCTE YI4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBApSX U
CIIpPaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHETE), aHaIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOopMyIMpPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yUeOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KadeCTBE CpeACTBa Ipu pabore ¢
Ovonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAcTloO3HaBaHWA W 3alUTHl  WH)OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXIaemMoil TeMbl (YMEHHE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHHUS TpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

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

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TIO3ULUHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISTh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

1) camoopranusanms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOWIEHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337auu B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUJIaH PEIICHHS NpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, MCNOJIb30BaTh MPUEMBI peduieKCUM IJsi OIEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELICHHUS;

YMETb OLICHUBAThb PUCKM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JpYrMX IpU aHallu3e pPe3yJbTaToOB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKkue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa3OBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JMYHBIX YUYEOHBIX CHUTYaIUsAX, a TaKkKe B peajbHBIX
JKU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABIECHBI IO T0J1aM 00yUYEHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOCHUS ydueOHOro mpeameta «buomorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEILICHHS )KU3HEHHBIX 3a/1ad4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BeEIIeCTB U MpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiiuus), ypOBHEBass OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIMS ), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pPa3BUTHE;

YMEHHME Hu3JlaraThb OWOJIOTMYECKHUE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensTh rpaHULlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEJIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE PU3HAKH BUPYCOB, KJIETOK IMPOKApHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M NPEBPALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meilo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, WHIAUBUAYAJIBHOIO pa3BUTUS  OpraHuMs3ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbS
OKPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO ITOBEJIEHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HAacJIEOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh J1TA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUII B OHOJIOTUH,
MeIUIHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» 6 11
Kj1acce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €eCTEeCTBEHHO-
HAy4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCHUHCKUX WU
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(DOHA, SBOIIOIMS, ABIKYIINUE CUJIbI ((DaKTOPHI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKUE Teopuu (IBOIOLUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUsS SBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonuctBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiIeHUN 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 OMOJIOTUU: HAOIIOICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yIbTaTOB, MCIOJIb30BAaHHBIX HAYyYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBIC IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, PpEIYyILIEHTOB,
OMOreoleHO30B M HIKOCHUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEICTBEHHOMN
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (AaKTOPOB Ha OpraHU3MbI, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMU B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3JI0POBbS
OKpPYXAaIOLUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
IPUPOTHON cpene, MOHUMaHHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTHUYECKUE 337aud, COCTABIIATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIEHWBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTMUECKOTO COJEP)KAaHUs, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-IOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bu6nmmoreka [IOK
b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41c292
JKuBble cuCTEMBI U KX OpraHHU3allns 1 bubmorexa HOK
p I https://m.edsoo.ru/7f41¢c292
XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢c292
KuznenesaTeIbHOCTb KIETKH 6 bubmorexa HOK
A https://m.edsoo.ru/7f41c292
PasMHOXeHNE U MTHAMBUAYATIbHOE Pa3BUTHE 5 | bubmmoreka HOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHIUBOCTD g 15 bubnuoreka [{OK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
PesepBHOE Bpemst 1 bubmmorera [OK
p p 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

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne n/m P Kounrpoabnbsie IIpakruueckue (wicpp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 1
IBOTOUKOHKAs GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy>Karolasi cpeia 5 1 bubmorexa HOK
p pyzaiom pea https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4
Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 hitps:/m.cdsoo.ru/Tf4 1ecT4
bubnuoreka [IOK
P 2
> 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0o0.ru/863e632a
Mertoabl O3HAHMS )KUBOU PUPOJIBI.
[TpakTuueckast padorta Ne 1
bubmuorexa [JOK
2 «/cronp30BaHuEe pa3IMYHBIX 1 0.5
https://m.edso00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX OOBEKTOBY
3 buosiornyeckue cucremsl, MpoLECCHl | bubnuoteka [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Boga u | bu6mmorexa [IOK
MUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 0enko 1
HICH LOCTAB H CTPOCHHE DERoB https://m.edsoo.ru/8636b72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edsoo0.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTamas3bl)»
bu6 OK
7 Yraesonsl. JIunuas: 1 nbnnotexa 11

https://m.edsoo.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 Hyxennoseie knciiorsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo0.ru/863e6e88
10 Knerka kak nenoctHas xxvuBas
cucremMa
CTpoeHue 2yKapuOTUYECKOM KIIETKH.
JlaGopaTopHnas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpENaparax u ux
OIUCaHUE»
bu6mmoreka [IOK
12 Obmen BemecTs wir MeTAbOH3M https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 Potocniites. Xemocunres https://m.edsoo0.ru/863e7c98
. bubnuoteka [JOK
14 OHepreruieckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kjeTku. Muros. JlaboparopHast BuGmorexa IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 hitps/m.cdsoo.ru/863¢Tdcd
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 Tpascanus — Guocnres benka https://m.edsoo.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [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 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHUE.
)1 JlabopaTtopnast pabota Ne 4 0.5 bubnnoreka [JOK
«M3y4eHue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
2 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
7 I'eneTika — Hayka o bubnnorexa [HOK
HAacCJIE€ICTBEHHOCTHU U U3MEHUYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOruOpuAHOE bubmmorexa [OK
https://m.edsoo0.ru/863e8878
CKpELIMBaHUE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHF::quoro HiHHeI)IOBaHI/ISI bubnmorexa [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora
26 No 5 «M3yuenune pe3ynbpTaToB 0.5 bubmmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpeIIMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpEIapaTax
27 I'eneruka nona. HacinenoBanue bubnmoreka [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, CHCIIJICHHLIX C I1OJIOM

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

HNsmenuuBocth. HenacnencrseHuas
M3MEHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 05 bubnnorexka HOK
MOIM(DUKAITMOHHOW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapHUAIMOHHON KPUBOM»

HacnencrBeHHass ©”3BMEHYUBOCTD.

79 JlaGopaTtopnast pabora No 7. | 05 bubnnoreka [JOK
«AHamu3 MyTanui y 1po3oduisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMpEIapaTax»

30 ['eneruka yenoBeka 1 bubmmorexa [TOK

https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOBY

32 CenekIus Kak HayKa U Ipolece 1 buommorexa [TOK

https://m.edsoo.ru/863e9214

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

34 broTrexHoIorus Kak orpacib | bubnnorexka [JOK
MpOU3BOACTBA https://m.edsoo.ru/863e9336

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

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubnmnorexa [IOK
https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTHs NpeacTaBiIeHUN | bubnnoreka [JOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
3 MuUKpO3BOTIOLMS 1 Bubmorexa ITOK
https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IUHHIIA BUJIA U DBOJIIOIUH.
4 JlaboparopHas padota Ne 1 1 0.5 bubmmorexa [TOK
https://m.edso0o0.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBMoKyIIre cuibl (37eMeHTapHbIe | bubmuorexa [JOK
(hakTOpbI) SBONIOIHIH https://m.edsoo.ru/863e9dad
. bubnuoteka [JOK
6 EctectBennslit oT00p 1 ero Gpopmbl 1 hitps:/m.cdsoo.ru/863¢9ed0
Pe3ynbTath! 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buj000pa3oBanue. JlabopatopHas | 0.5 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCITIOCOOJIEHHOCTH OpPTaHU3Ma U e€
OTHOCUTEITFHOTO XapaKTepa»
g Hamnpasnenus u nytu | 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
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpatumocTs 3BOIIONNN
10 Wcropus xu3Hu Ha 3emiie 1 METOAbI
e€ U3yueHUst
1 ['unoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863eadSab
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBLHOIO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHU4YeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxyuie cuibl ((hakTopsl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN
4eJIoBeKa
13 UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnoreka [JOK
aJanTanyuy YeIoBeKa https://m.edsoo.ru/863eaca2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJIO0Trus Kak HayKa
21 Cpenbl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexa [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

AbGuoTtuveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH

22 pacTeHUil U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bu6mmoreka [IOK
23 broTiteckite GaKTopbl https://m.edsoo.ny/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckast pabora
24 No 2 «IloncuéT II0OTHOCTH 0.5
MOMYJISIIIUK pa3HbIX BUOB
pacTeHui»
)5 Coo01ecTBa OpraHu3MoOB — bubnuoteka [JOK
OHMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMU/IBI. bubmmorera [TOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 [IpupoaHbIE SKOCUCTEMBI
29 AHTpPONOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnorexka [JOK
AKOCHUCTEMA 3eMIIN https://m.edsoo.ru/863ebb5Se
a1 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd 16



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 UYenosedecTBO B Onochepe 3emiu 1
13 CocyuiecTBOBaHUE MPUPOJIBI U | bubnnoreka [HOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001ICHUE TEMBI
34 «Co0011ecTBa U KOJIOTMUECKAE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorusa. O6mas ouomnorus, 10 kimace/ Cuborinazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6uiectBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

* buonorus. O6mas 6uonorus, 11 kmace/ CuBornazos B.U., Aradponosa U.b.,
3axapona E.T., O61miecTBo ¢ orpaHu4eHHOM 0TBETCTBEHHOCTHIO «JPODAY;

AKI_[I/IOHepHOC O6IHCCTBO «I/I?;I[aTeJIBCTBO «HpOCBGIHeHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

* buonorusa. O6mast ouonorus, 10 kinacc/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., OGuiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[PODAY;
AxkrmmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenney

* buosnorus. O6mas 6uonorus, 11 kimace/ Cupornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., O6miecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[[PODAY;

AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
https://infourok.ru/

https://multiurok.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
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