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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIENICHHs] TOAXO0JA0B K (OPMHUPOBAHUIO COJEpPKaHUS Yy4yeOHOTO Mpeamera
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacOpenesieHue Mo pasziejaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpMEHTALMN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJIEHUS, PEACTABICHUI O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAHUE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKH
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buonorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHe cpenHero o0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JUIA:  IIO3HAHUS  3aKOHOB  JKMBOM  Npupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJIOTMYECKOTO MBILUIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl PELICHHs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHX 3HAHHMM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEp>KaHUsA, MPEACTAaBIEHHOTO B IMporpamme o
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, ONPEACISAIONINE aJCKBATHOE TOBEACHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameTa «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIMMHUCS CHCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH 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 MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

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

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B TIOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHuEe pa3iIUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUH ), OMOCEPHBII.

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BeHIECTB B KieTke. I[logmepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OETKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmenTtsl — Owuonormyeckue Karanm3atopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIM IIeHTp, cyOctpatHas cneunduunocts. KodepmeHnTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTos03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujeil 1 pakToB B HAYYHOM MMO3HAHUU. MeTObl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas xuBasg cucrtemMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTPOEHMsI MpOKapuoTHUecKol kineTku. Knetounas crenka Oakrtepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxwu,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIIUU OPraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdleMoHCcTpaum:

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

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

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOMIbI», «brocnnTes 0enka», «CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHMCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsiil. Pons dhepmeHToB
B OOMEHE BEIIECTB U IPEBPALLICHUH SHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. BausHue ycnoBuid cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMyJIMPOBAaHUE SHEPTUH B KJIETKE. DTalbl SHEpreTuueckoro oomena. ['nukomaus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@oOpManuMu B KJETKE. ['@HETHMYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHEHHs] BUPYCHBIX 3a00JI€BaHHIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenne u pyHKIHOHUpOBaHUE reHay, «CuHTe3 Oenkay, «I eHeTH4ecKuil Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHMW3MOB, €r0 3HaYEHUE JUJIS CEJIECKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

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

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE W PAa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHUE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

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

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y MLBETKOBBIX pACTEHUN», «BeretaTuBHOE pa3MHOXKEHHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301 /161
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-aliUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IIpaBuno JOMHHUPOBAHMS. 3aKOH PAaCUICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnonp30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

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

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTHU. [ eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpemeHHOE ONPENIECIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue W reHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHANBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAICHUY U JICUEHUU TeHETUUECKNX 3a00JI€BaHU YEIOBEKA.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHl  ramer», «JuruOpugHoe  CKpeHIMBaHUEY,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUICHHOTO ¢ mnojiom», «Kapuotumbel dyenoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe nmomuuupoBaHuey, «JluruOpumanoe ckpenuBanue», «llepekpécr



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

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

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

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

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuyenue H. W. BaBumoBa 0 1eHTpax TMNPOUCXOXKIACHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YMCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoIOTHsT Kak OTpacib NPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTaribl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «[lopoabl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJsKH TUIOJ0B M KOPHETIJIONOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHbIE METOJBI M JOCTH)KEHHS CEJEKIMH PAacTeHUl H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, JabOPaTOpHIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OHMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB Ppa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BoroIu (CTD) u €€ OCHOBHBIE TOJIOKEHMUS.

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Iprcnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JdeMmoHcTpanuu:



[Toptpetsi: K. JIunneit, K. b. Jlamapk, Y. {lapBun, B. O. Koanesckuii, K. M.
bap, O. I'ekkens, @. Mronnep, A. H. Cesepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOroobpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CeMsH, Koyuiekuus «[Ipumephl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHs 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpPOMOCOMY, BIIayKHbIE Mpenaparsl «Pa3Butue HacekoMoro», «Pa3BuTue JArymKkm»,
Mukponpenapar «Jlpo3zoduia» (Hopma, MyTauuud (GOpMbl KPBUIBEB U OKpPacKu
TeJa).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue NprCIOCOOJEHHOCTH OpraHu3Ma H
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX 3BOIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH YeJoBeKa. Meroasl HM3ydeHHsl aHTpororeHe3a. CXoacTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHHE OPYAUN TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPYIUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEYECKUX PAC K YCJIOBHAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHass CUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeuecKrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYecKas Taliuia, KouleKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buoTtnueckue gaxtopsl. Buibl OMOTHYECKHX B3aMMOJCHCTBHUI: KOHKYpEHIUS,
XUIIHUYECTBO, cCUMONO3 U ero (opmel. Ilapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBUI i1 CYLIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIUMUNA: YHCIEHHOCTh, IUIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «[lumesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pa3HbIX MECT OOMTAHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUHU B S3KOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU JKOCUCTEMBI. [lWimeBble IemM U CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

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

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emle.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEHIECTB U OMOr€OXMMHYECKUE LUKIIbI 3JIEMEHTOB (yTiepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBbie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPONIOTEHHbIE  BO3JCWCTBHA Ha  NOPUPOLY», «BaHeWMe HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kHEWIIasi COCTABIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anruKamnus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYp», TepOapru U KOJUICKIIUU PACTCHUHN 1 )KUBOTHBIX,
MpUHAJJISKAIIME K Pa3sHbIM HKOJOTUYECKUM Trpynmnam ojaHoro Buja, Kpachas



kHura Poccuiickoil @enepaiuu, M300paKeHHUs] OXPAHSAEMbIX BHJIOB PACTEHHHN U
JKABOTHBIX.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  I[TPOITPAMMLBI 11O
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OEPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBiauBalTCd TpeOoBaHUS K pe3ylbTaTaM
OCBOCHHMS 00y4arOUMMUCS MPOrpaMM CPEITHEro OOUIEro 00pa3oBaHus: JIUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType IHMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS Mpenmera «buomorus»
BbIJICJICHBl CJIEAYIOIIME COCTaBJISIOLINE: OCO3HaHHME OOYYaloIIMMUCS POCCHICKON
IPAXKIAHCKON UACHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHUIO, CAMOCTOSATEIBHOCTU U
CaMOOIIPENEIICHUIO, HaJn4yue MOTHBALINH K 00y4EeHHIO ouosorumu,
LEJICHANIPABJICHHOE pPAa3BUTHE BHYTPEHHHUX YOEKIEHUH JMYHOCTH HA OCHOBE
KJIFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPaJAULIUN Pa3BUTUS OMOIOTMYECKOTO 3HAHUS,
TOTOBHOCTh U  CIIOCOOHOCTh  OOYYalOIIMXCS PYKOBOJACTBOBAaTbCS B  CBOEH
NEATEIIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMM, TPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  O0pa30BaHUs, HAJIWYUE  OSKOJOTMYECKOrO  MPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTb LIEJIA U CTPOUTD KU3HEHHBIE TIJIaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHs IpenMera «buosiorus» HOCTUraroTcs B
€IMHCTBE Y4Ye€OHOW W BOCHHUTATEIbHOW JESATENIbBHOCTM B COOTBETCTBHU C
TPAAULIUOHHBIMA POCCUMCKUMH COUHUOKYJIBTYPHBIMU, UCTOPUYECKMMH U JTyXOBHO-
HPaBCTBEHHBIMU LEHHOCTSIMHU, NPUHITHIMA B OOILECTBE MpPAaBUJIAMHU W HOPMaMH
MOBEICHUS W CHOCOOCTBYIOT IIpoLlecCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUS U
CaMOpa3BUTHs, PA3BUTHs BHYTPEHHEU MO3ULMH JIMYHOCTH, [TATPUOTU3MA, YBAKEHHUS
K 3aKOHY M IPAaBONOPSIKY, YEJIOBEKY TPYyJa U CTApLIEMY IIOKOJIEHWIO, B3aHUMHOIO
YBaXEHUS, OEPEeKHOr0 OTHOLIEHUS K KYyJIbTYPHOMY HACICAMI0 W TPAJULUIM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickorn denepanuu, OpUPOIE U OKPYKAIOUIEH
cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro npeamera «bruosiorus» J0IKHBI
OTpa)xkaTb TOTOBHOCTb M  CIOCOOHOCTh OOYYalOIIUMXCS  PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAlM{,  TO3UTHBHBIX  BHYTPEHHUX  YyOeXIEHUH,  COOTBETCTBYIOIIMX
TPaJMLMOHHBIM LIEHHOCTSAM POCCHICKOro OOIIecTBa, PpacCHIMPEHUE >KU3HEHHOTO
ONBITA U OIbITA JEATEIBHOCTH B IPOLECCE Peaau3alid OCHOBHBIX HaIpPaBJICHUU
BOCIIUTATENBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU OOYYaIOIIErocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HAa POCCUKCKOI0 OOIIECTBA;



OCO3HaHWE CBOMX KOHCTUTYIMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA
Y MPABONOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOU AECSATEILHOCTU MPU CO3AAHUU YUEOHBIX
NPOEKTOB, PpEIIEHUH Y4YeOHBIX M  TO3HABATENbHBIX  3aJa4, BBIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEAEIATh COOCTBEHHYIO MO3UIMIO IO OTHOIIECHUIO K SIBICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEUCTBUSX HEOOXOAUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMH YOEKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMHU WU
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUS YUCOHBIX,
MO3HABATEIbHBIX M MCCIEIOBATEIbCKAX 3aJa4, YBAXKUTEIBHOTO OTHOILICHUS K
MHEHHUIO OIMOHEHTOB TMpPU OOCYXXJCHUU CIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO
COIEPKAHUS;

FOTOBHOCTbh K TYMaHUTAPHOU U BOJIOHTEPCKOU JESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKOM TPaKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHUS K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH Iiepen PoauHou, ropoctu 3a
CBOM Kpa#, cBOWO PoauHy, CBOM S3BIK W KyJIbTYpYy, IPOLULIOE U HACTOSAILIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACICIUI0 U MAMSITHUKAM TPUPOIbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPYE;

CIIOCOOHOCTH OLICHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMoOJIOTHH, TOHWMAaHUS 3HaYeHUs1 OUOJIOTHHU B TIO3HAHUU 3aKOHOB MPUPO/IbI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO 00IIECTBA;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXEHHIO W 3ammute OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJMTENSM, CO3JAHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHATUS UEHHOCTEN CEMEMHON KU3HU B COOTBETCTBUU C TPAIULUSIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs JCTETHKY OBITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUI;



MOHUMAHHE SMOIIMOHAIIBHOTO BO3/ICUCTBHUS JKHUBOM PUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXEHHUIO B PAa3HBIX BHJAAX MCKYCCTBA, CTPEMIIEHUE
MPOSIBJISATHh KAY€CTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHUA, (GOPMHMPOBAHMS KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronmoJyYms:

NOHUMAaHUE U peann3alus 30pOBOro U 0e3o0macHoro odpasa ®u3Hu (30pOBOE
MUTaHue, COO0IEHNe TUTHCHHYECKUX MPAaBUI U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryiaspHas (Qu3udeckas aKTUBHOCTH), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUJI HUHAUBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€3011acHOr0 MOBECHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCJEICTBUI U HEMPUATUS BPEAHBIX MPUBBIUEK (YIOTpPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYIA0JIIO0HE;

FOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTA TEXHOJOTMYECKON W COLIMAJIbHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K paznuyHbiM chepaM mpodeccHOoHaNbHON NeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu U peasu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpa30BaHUIO Ha
NPOTSIKECHUU BCEU KU3HU;

7) IKOJIOTrHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMUYECKOW KYJIBTYphl: TPHOOpPETEHHE OIbITa
IJIAHUPOBAHMS TIOCTYNKOB U OLIEHKU WX BO3MOKHBIX MOCIEACTBUN JIJIs1 OKPYKAIOIIEH
Cpenpl;

OCO3HaHME TJIO0AJTLHOIO XapakTepa JKOJOTHYECKUX MpobJieM W TyTel Hux
pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpPETAEMbIe TIPU M3YUYCHUH OMOJIOTHUU 3HAHUS
M yYMEHHS TpU  pEHICHHH  NpoOJieM, CBA3aHHBIX C  PaIMOHAJILHBIM
MIPUPOJIOTIOIB30BaHUEM (COOIIOICHUE TPABUII TTOBEICHUS B IPUPOJIC, HATTPABICHHBIX
Ha COXpaHEHUE PABHOBECHS B AKOCUCTEMAX, OXPAHY BUIOB, IKOCUCTEM, OUOChEpPHI);

AKTUBHOE HENPUATUE JICUCTBUM, NPUHOCAIINX BPEI OKPYXKAIOLIECH MPUPOTHOU
cpene, yMEHHE NPOTHO3UPOBATH HEOJATONPHUSATHBIE JKOJOTHMUYECKHE TMOCIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPAILATh UX;



HaJM4YUE Pa3BUTOrO IKOJOTHYECKOTO MBIIUICHUS, 3KOJOTUYECKON KYJIbTYpHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTUYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA
MMH B MO3HABATEIBHON, KOMMYHUKATUBHOW U COIMATILHON MPAKTUKE, TOTOBHOCTU K
YYACTHUIO B IPAKTUYECKOMN JAESATEIbHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BHUTHs HAyKHM W OOIIECTBEHHOW MPAaKTHUKWA, OCHOBAHHOTO Ha IHAJIOTE
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOW KYJIBTYpbl KaK CpEICTBa
B3aUMOJEHCTBUS MEXKY JIFOAbMU U IMO3HAHUSA MUPA;

MOHMMAaHUE CHeuu(pUK OHOJIOTMM KaK HayKH, OCO3HaHUA €€ pojau B
(dhopMUpOBaHUM PALMOHATILHOTO HAYYHOTO MBIIUJICHUS, CO3JIaHUM IIEJOCTHOTO
MPEJCTaBICHUs] 00 OKpPY)KAIOIIEM MHUpPE KaK O €IUHCTBE NPHUPOJIbI, YEIOBEKa U
oOlecTBa, B TMO3HAaHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OHWOJIOTHMU JJIsI COBPEMEHHOM IMBUIU3AIUU:
oOecriedyeHUss HOBOTO YPOBHS Pa3BUTUSA MEIULIUHBI, CO3JaHUE MNEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMbI PA3BUTHUS YEIOBEUECTBA,
MOMCKa IMyTell BBIXOAA M3 TJIOOAIBHBIX JKOJIOTMUECKUX MPoOJieM U O0OeCTIeUEeHHUs
Mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY HCIIOJIb30BAaHUIO MTPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUUM OUOJOTUYUECKUX 3HAHUW B  LEJAX
MOBBIIICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAJILHON IPAaMOTHOCTH OOydJaromuxcs, popMupyeMoit npu u3yuyeHuu
OMoJorny;

MMOHMMAaHUE CYUIHOCTH METOJIOB TO3HAHMS, MCMOJb3yeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCMOJIb30BaTh MOJIydaeMble 3HAHUA ISl aHajau3a |
OOBSCHEHUSI SIBJICHHI OKpYXAIOIIEro MUpa M TPOUCXOANUX B HEM H3MEHEHWUI,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAY4YHBIX (DAKTOB W
MMEIOIIUXCS JAHHBIX C IEJIbIO MOTYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIb30BaTh OWOJOTUYECKUE 3HAHUS JJIs
perIeHus POoOJIEM B PEealTbHBIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHE [IEHHOCTHM HAy4YHOU JAESTEIbHOCTH, TOTOBHOCTh OCYLIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oOOpa30BaHNUIO, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAHWM 1O OHOJOTHMU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATHI



MeranpenMeTHbIe pe3yJbTaThl OCBOEHUS YydeOHoro mpeamera «buosorusy
BKJIFOYAIOT: 3HAauWMble I (OPMHUPOBAHUS MHUPOBO33PECHHUS  OOYyYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYyUYHBIC TOHATHS, OTPaXKaoIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHEONU(PUKY METOJOB ITO3HAHWSI,
HCIIOJIb3yeMBIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, DHEPTHUSA, SBJICHHE, IMPOIIECC,
CHUCTEeMa, Hay4yHbIH (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCleIOBaHNe, HAOMIOeHHEe, U3MEPECHHE, IKCIICPUMEHT U JPYTUX), YHUBEPCAIbHBIC
yaeOHble  JeiCTBUsA  (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYJSTUBHEIC),
obecrieunBaromue GopMupoBaHrue (PYHKIIMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMIIETEHIIMM  OOy4YaloIIMXCA, CIOCOOHOCTh  OOYyYarolMXCS  HCIOJIb30BaTh
OCBOEHHBIE MEXKIUCIUTIMHAPHBIE, MUPOBO33PCHUECCKHE 3HAHUS M YHHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COIIMATBHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHUS TPOTPAMMBI CPEAHETO O0OIIero
00pa3oBaHUsl 1OJHKHBI OTPAXKATh:

OBJiaieHle YHHBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHM JI€iiCTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITEIILHO dbopmynmupoBaTh U aKTyaJIu3upPOBaTh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh IPHW OCBOCHWH 3HAHUW TMPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiacCH(UKAIMU, 000OIIECHHS), PACKPhIBaTh CMBICI
OMOJIOTHYCCKUX TOHATUM (BBIACIATh MX XapaKTepHbIE NPH3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeneNnsaTh IENN JCSITCIIBHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH WX
TOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMHU IIETISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKHE TOHSATHS JUIsi OO0OBsSICHEHHUS (DaKTOB M SIBICHUH
YKABOU IIPUPOJBI,

CTPOUTH JIOTHYECKUE pacCyXIeHHus (MHIYKTUBHBIC, JCAyKTUBHBIC, II0
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI U 3aKIIFOUCHUS;

MPUMEHSATHh CXEMHO-MOJICJIbHBIE CPENICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBS3€ W OTHOUIEHWH B H3ydyaeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTHBOPEYMI Pa3HOTO poOja, BBIABICHHBIX B Pa3IMYHBIX HHGOPMAIMOHHBIX
HCTOYHHKAX;

pa3pabaThiBaTh TUIAaH PEIHICHUS TPOOJEeMbl ¢ Yy4ETOM aHajau3a HMEIOITUXCS
MaTepHaTbHBIX U HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATCILHOCTh, OIIEHUBATh COOTBETCTBUE PE3yJbTAaTOB
IIEJISIM, OLICHHBATh PUCKH TIOCIICACTBUIN ACATEIBHOCTH;



KOOPJIMHUPOBATH U BBINIOJHATH padOTy B YCIOBUSIX pPEaJIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS

BJIaICTh HaBBIKAMHM Y4E€OHO-UCCIIEIOBATEIbCKON M MPOECKTHOW JESTEIBHOCTH,
HaBbIKAMM  pa3pelieHuss  npobsieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY IOUCKY METOJOB PEHICHUS] MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

UCIIOJIb30BaTh PA3JIUYHbIE BUABI JEATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMS,
€ro UHTEpIpETAINH, TPEOOPA30BAHUIO U TPUMEHEHUIO B yU€OHBIX CUTYaIUAX, B TOM
YHCJIE PU CO3AAHUM YUYEOHBIX U COLUATIBHBIX TPOEKTOB;

dbopMupoBaTh HAay4YHBIM TUI MBIIUICHHS, BJIaJ€Th HAyYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HEHHBIX CUTYalUAX;

BBISIBJIATh PUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJlU3WpoBaTh 3ajauy,
BBIJIBUTaTh TMIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBAa CBOUX
YTBEPKIACHUM, 3a/1aBaTh [MapaMETPbl U KPUTEPUU PELICHNUS,

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJI€ PEIIEHUS 3aJa4l Pe3yJIbTaThl, KpUTUUECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYUIECTBJISATh LEJCHANPABICHHBIA IOUCK TIEPEeHOCa CPEACTB U CIOCOOOB
JEeMCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMEThb TEPEHOCUTHh 3HAaHUS B II03HABATEIbHYIO M MPAKTHYECKYIO O0OJacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JacTel;

BBIJIBUTaTb HOBBIE WJEW, MpEIaraTb OPUTHMHAIbHBIC TOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBbI U 337a4H, I0IYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX MHPOPMALMH (TEKCTE y4eOHOTO
nocoOus, HAyYHO-TIOMYJISIPHOW  JIUTEepaTrype, OHOJOTUYECKHX  CJIOBApAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax J[aHHbIX, B VHTEpHETE), aHaIM3UpPOBATH
MH(GOPMALIMIO PA3TUYHBIX BUIOB U (POPM IPEICTaBICHUS, KPUTUUECKH OLICHUBATDH €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTH 3aMpPOChl U MPUMEHATH Pa3JIMYHbIE METOJbI MPHU TOHUCKE U
oTbope Ouosornueckol uHGOpMALUK, HEOOXOIUMOW sl BBIMOJHEHUS YYEOHBIX
3aj1ad;



npuoOpeTaTb ONBIT  HUCIOJIb30BaHUSA MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUM, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO MCIOJIB30BAHUS PA3TUUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHUMalbHYI0O  (opMy  mpeacTaBieHUs
ouosiornyeckor uHboOpMaIMu (CXeMbl, rpadUKd, JUarpaMMbl, TaOIUIbI, PUCYHKU U
ipyroe);

WCIONB30BaTh HAYYHBIM SI3bIK B KA4eCTBE CpEACTBAa TMpuU padboTre ¢
Owonornyueckor  mHGOpMAIMEH: TPUMEHITh XUMHYECKHWe, (Qu3nyeckue u
MaTEMaTUYECKUE 3HAKW U CHUMBOJIBI, (opMyIbl, abOpeBUATypy, HOMEHKJIATYpy,
UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH;

BJIaJICTh HABBIKAMU PACIIO3HABaHUS U 3alUThHI HHDOpMaLuK, HHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJiaeHne YHUBEPCAJIbLHBIMUA KOMMYHHKATHBHBIMHY IEHCTBUSIMU:

1) oO1eHme:

OCYIIECTBJISITh KOMMYHUKAIIMU BO BceX cdepax >KU3HU, aKTUBHO y4acTBOBATH B
Yanore Wik JUCKYCCHM IO CYHIECTBY OOCyXkaaeMoW Tembl (YMEHHE 3a7aBaTh
BOIIPOCKI, BBICKA3bIBATh CYXJEHUSI OTHOCUTEIBHO BBIMOJHEHUS MpeiaracMoit
3aJlayd, YYUTHIBAaTb MHTEPECHl W COIVIACOBAHHOCTH TMO3HIMN APYrHMX YYaCTHUKOB
Janora Wid JUCKYCCHUH);

pacno3HaBaTh HeEBepOaJbHBbIE CpeACTBa OOIIEHHUS, TMOHUMATh 3HAYCHUE
COIIMAJILHBIX 3HAKOB, MPENOCHUIOK BO3SHUKHOBEHHUS KOH(DJIUKTHBIX CUTyallul, YMETh
CcMAT4aTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BJIQJICTh PA3JTMYHBIMU CIIOCOOAMU OOIICHHS W B3aUMOJCUCTBUS, MOHUMATh
HaMEpEeHUs APYTUX JIIOACH, MPOSIBIATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY U
B KOPPEKTHOU popMe (popMyTMpOBaTH CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTUUHO WH3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MOHUMAaTh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUIYaTbHON
paboThl MPU PEIICHUH OHOJIOTMYECKOM MpoOJieMbl, 00OCHOBBIBATh HEOOXOJAUMOCTh
MIPUMEHEHUS TPYIIINOBBIX (DOPM B3aUMOJICUCTBUS MIPU PEIICHUN YUeOHOM 3a1a4H;

BBIOWpAaTh TEMATUKy M METOABl COBMECTHBIX JEUCTBHUH € Yy4€TOM OOIIHMX
MHTEPECOB 1 BO3MOXKHOCTEN KaXKJI0T0 YJIeHA KOJIJIEKTUBA;

MpUHUMATh  LEIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTh U
KOOPAMHUPOBATh JEUCTBUA 1O €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEWCTBUU,
pacrpenensiTbh pojaud ¢ Y4€TOM MHEHUW YYaCTHHUKOB, OOCYXKIaTh pPE3yIbTaThl
COBMECTHOU paboTHI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHHKA KOMaH/bl B OOIINIA
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;



npeayiaraTb HOBBIE IPOEKTHI, OLEHUBATh HWJIEHM C T[IO3UIMU HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYIIECTBJISITh  MMO3UTHUBHOE CTPATETMYECKOE TOBEICHUE B  PA3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJiageHne YHUBEPCAJIbHBIMY PeryJISTUBHbIMHU A€iICTBUAMM:

1) caMmoopraHu3anus:

MCIIOJIh30BaTh OMOJOTHYECKNE 3HAHUS JJI BBISIBIICHUS TIPOOJIEM U MX PEIICHUS
B )KU3HCHHBIX U YUYEOHBIX CUTYyaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUM IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBUSIX M IOCTYIKax IO OTHOUIEHUIO K JKMBOM NIPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIISITh TTO3HABATEIBHYIO JIESITEIbHOCTD, BBISIBIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBaThH COOCTBEHHBIEC 3aJaud B OOpa3oBaTEIbHOM
NEATEIIBHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSTENIbHO COCTaBJIATH IUIAH PEIICHUS MPOOJIEMBbI ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIT;

JieaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO MUPOKOU PYIUIIUUA B PA3HBIX
o0JacTsAX 3HAHUMN, MOCTOSIHHO TOBBIIIATH CBOM 0Opa30BaTENIbHBIM M KYyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyallMsM, BHOCUTb KOPPEKTHBBI B JESTEIbLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIAJICTh HABBIKAMU TO3HABATEIHLHON pedeKcHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM W  MBICIMTEIBHBIX IPOLECCOB, WX pPE3YyJbTaTOB W OCHOBAaHUHU,
HCIIOJB30BaTh MPUEMBI pedIIEKCUU ISl OLICHKU CUTYaIlMH, BHIOOpA BEPHOTO PEILICHHUS;

yMETh OIIEHUBaTh PHUCKHM U CBOCBPEMEHHO NPUHUMATh PEIICHHS IO HUX
CHIKEHHUIO;

MPUHUMATh MOTHBBI U AapryMEHThl JAPYrUX T[pPU aHaJIu3€e pPe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE CeOsl U APYIUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MpUHUMAaTh MOTHBBI U AapryMEHTbl JPYrUX T[PU AaHaJIu3€ pPEe3yJIbTaTOB
NEATEIIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH;



pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.
IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynabTathl ocBoeHus nporpammbel COO mno Ouonoruu Ha
06a30BOM YpPOBHE BKIIIOUAIOT crienuduueckue aias yaeOHoro mpenmMera «buomorus
Hay4yHbIE 3HAHMS, YMEHHS M CHOCOOBI JEUCTBUII MO OCBOEHHUIO, MHTEPIIPETAllUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JCSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHMA B PA3JMYHBIX YYEOHBIX CHUTYalMsIX, a TAaKKE B PEAJbHBIX
KU3HEHHBIX CHUTyalUsAX, CBA3aHHBIX C Owuojorueid. B mporpamme mnpeameTHbIE
pe3yJIbTaThl MPEICTaBICHBI IO TOJaM 00yUYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUSA ydyeOHoro mnpenmera «buonorus» ¢ 10
Klacce NOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OMOJOTMH B CUCTEME HAYYHOI'O
3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTHUHBI MHpa U HAYYHOI'O MHPOBO33PEHHS, O BKIIAJE POCCUHCKUX U 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa
JUTSL pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKPBIBATh COJIEPKAaHUE OMOJOTMYECKUX TEPMUHOB U TIOHITHIL: )KU3Hb,
KJIETKa, OpraHu3M, MeTa0ogu3M (OOMEH BELIECTB M MPEBpPAlICHUE HHEPrUu),
roMeoctasz  (camoperyisiuus), ypOBHEBasi  OpraHM3alUsi  JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPONYKIIHS), HACIECACTBEHHOCTh, H3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHEe Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTaIlMOHHAs, IIEHTpajbHas IOTMa MOJISKYJISpHOM Onosorun), 3akonsl (I'. Menaens,
T. Moprana, H. W. BaBunoBa) u yudenus (0 IIEHTpax MHOTrooOpa3usi u
MPOUCXOXKICHUS KyIbTypHbIX pacTtenuil H. 1. BaBuioBa), onpenenstb rpaHUlibl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAaHUsS B OMOJIOTMH: HAOJIIOIECHHUE U
ONMCAHUE >KMBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alys M NPOBEICHUE
OMOJIOTMYECKOr0 3KCHEPUMEHTA, BBIJBUKEHHE TUIOTE3bl, BBIIBICHUE 3aBUCUMOCTHU
MEXIy WCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE TMOIYYEHHBIX pE3yIbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX TIOHSTHI, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BHIBOJbBI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBLACIATH CYIIECTBEHHBIE NMPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
npolieccoB: OOMEHa BEIIECTB M MpEBpalleHUs SHEPruu B KIeTKe, (OTOCHHTE3a,
MJIACTUYECKOTO W JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MMHTO3a, Meio3a,



OIUIOZIOTBOPEHUS,  PAa3MHOXKEHHS, WHAUBUAYATbHOTO  Pa3BUTHUs  OpraHu3Ma
(oHTOTEHER);

YMEHUE TPUMEHATH TIOJYyYEHHBbIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHX
NPOLIECCOB U SIBICHUM, IJisi MPUHATHSA MPAKTHUECKUX PEUICHUN B IOBCEIHEBHOU
KU3HU C LeJpl0 oOecrieyeHusi O€30MacHOCTH CBOETO 3JI0POBbS U 370POBbS
OKPYXAIOIIUX JIIOACH, COONIOACHUST HOPM T'PaMOTHOTO TOBEACHHUS B OKpY’Kalollen
MPUPOTHOM cpele, TOHMMAaHWE HEOOXOIUMOCTH WCIOJb30BAHUS JOCTHKCHUN
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHIA TUISL PalMOHAIIBHOTO
IPUPOAOIIOIH30BAHUS;

yYMEHHE pelliaTh dJIeMEHTapHbIe FTEHETUYECKUE 3a/1a4i HA MOHO- U TUTHOPUTHOE
CKpEIlMBaHUE, CIEIUVICHHOE HAcleJOBaHWE, COCTABISATH CXEMbl MOHOTHOPHIHOTO
CKpENTMBaHUS JIs PeICKa3aHus HACIETOBAHNS TIPU3HAKOB Y OPTAaHU3MOB;

YMEHHUE BBINOJHATh JAa0OpPAaTOPHBIE U MNPAKTHYECKUE padoOThl, COOJIIOIAThH
npaBuia npu pabore ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHYECKH OILICHUBaTh M  HWHTEPIPETHPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO  COACpXKaHHs, BKIIOYAIONIYI0O TICEBIAOHAyYHbIE 3HAHUA U3
Pa3TUYHBIX HWCTOYHHUKOB (CpEICTBa MacCOBOW HWH(OPMAIMH, HAYIHO-TIOMYJISIPHBIE
Marepuaibl), STUYECKHE acCMeKThl COBPEMEHHBIX HCCJIEAOBaHUI B OHOJIOTHH,
MeJUIMHEe, OMOTEXHOJIOTHH;

yYMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIC M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTHYECKYIO0 HH(POPMAIIUIO U3 HECKOJIBKMX NCTOYHHKOB, TPAMOTHO HCIIOIh30BaTh
MOHSATUMHBIN anmapat OMOJOTHUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpenmera «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHWN O MECTE W POJIM OUOJOTUM B CHUCTEME HAy4YHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPa ¥ HAyYHOTO MHPOBO33PEHUS, O BKJIAJC POCCHHCKUX MU 3apyOeKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHOW TPAMOTHOCTH YeJIOBEKa
JUTS peIIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpBIBATh COJIEPKaHNE OMOJIOTMUECKUX TEPMHHOB M TOHSATHI: BU,
MONYJISIIUSA, TEHO(MOHJI, DBOJIOIMUSA, JABWUXKYIIHE CUIbI ((aKTOpbl) 3BOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa3oBaHUE, HKOJOTHYECKHE (DAKTOpHI,
HKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEAYILICHTHI, 1IeNA MUTAHUS, YKOJIOTHIECKas
nmupaMmia, OMoreoreHos, onocdepa;

yMEHHUE M3J1araTh OMoJIorudYecKkrue Teopuu (dBosormonHas teopus Y. JlapBuHa,
CUHTCTHUYECKAs TEOPHsI SBOJIIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apObIIICBOTO
cxonctBa K. M. bapa, uepeioBanus TJIaBHBIX HaNpaBieHUM U myTei sBoonuu A. H.
CesepiioBa, yuenusi o ouochepe B. M. Bepnaackoro), ompenensiTh TpaHUIBI UX
MIPUMEHUMOCTH K YKHUBBIM CUCTEMaM;



yMEHHUE BJIaJIETh METOJaMU HAyYHOI'O MO3HAHUSA B OWMOJIOTMM: HAOIIOJIEHUE U
OTHCAHUE >KUBBIX CHUCTEM, IPOIECCOB W SBJICHUHN, OpPraHW3alus W TPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABHKCHUE THUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXAY HCCIEAYyeMbIMU BEJIMYMHAMU, OOBSICHEHUE TMOJYYCHHBIX PE3YJIbTAaTOB,
MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUI U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJIbI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCISITh CYIIECTBCHHBIE TPU3HAKK CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BHWJOB, TOMYJSAIWNA, TPOAYIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOreoleHO30B M DKOCHUCTEM, OCOOCHHOCTH MPOIIECCOB:  HACJIEICTBEHHOU
M3MEHUYMUBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, MPUCIOCOOICHHOCTU
OpTaHU3MOB, JIEHCTBHSI YKOJIOTHIECKUX (haKTOPOB HA OPTaHWU3MBI, IEPEHOCA BEIIECCTB
¥ TIOTOKA DHEPTHH B IKOCUCTEMAX, AHTPOTIOTEHHBIX N3MEHEHUH B IKOCUCTEMAX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTCOXMMUYICCKUX ITUKIIOB B Orocdepe;

yMEHUE TPUMEHSATh IOJIYYEHHBbIE 3HAHUA JJIsi OOBSICHEHUS OMOJOTUYECKHX
MPOIIECCOB W SIBJICHUH, JJIA NPUHATUS TPAKTUYECKUX DPEIICHUNH B TOBCEIHEBHOM
KU3HU C LeJbl0 obOecreyeHns OE30MacHOCTH CBOETO 370POBbS U 3/I0POBbS
OKpY>KaIOIIUX JIIOJIeH, COOIIO/IEHNsI HOPM TPaAaMOTHOTO TOBEJCHHUS B OKpY’KaromIeh
MPUPOJHON cpesie, MOHMMaHHE HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHAILHOTO MTPUPOIOTIOIH30BaHNUS;

yMEHHUE pelniaTh dJIeMEHTapHbIe OUOJOTHYECKHE 3a7a4M, COCTaBIATH CXEMbI
MepeHoca BEIIECTB U IHEPTUH B DKOCHUCTeMaX (LI MUTaHuUs);

YMEHHUE BBINOJHATh JAa0OpAaTOPHbIE U MPAKTHYECKUE padoThl, COOJIOIAThH
npaBuia npu pabore ¢ y4eOHBIM U TaOOPAaTOPHBIM 000PY0BAHUEM;

YyMEHUE KPUTHUYECKH OIIEHUBaTh W HWHTEPIPETHPOBATH WHOOPMAIUIO
OMOJIOTHYECKOTO  COACpXKaHMs, BKIIOYAIONIYI0O TICEBIAOHAyYHbIE 3HAHUSA U3
pPa3TUYHBIX HMCTOYHHUKOB (CpEICTBA MacCOBOW HWH(OPMAIMH, HAYIHO-TIOMYJISIPHBIE
MaTepualbl), paccMaTpuBaTh rJ100aabHbIE JKOJIOTUYECKHUE po0JIeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUs, 00001as
OMOJIOTHYECKYIO0 HH(POPMAIIUIO U3 HECKOJIBKMX NCTOYHHKOB, TPAMOTHO HCIIOIH30BATh
MOHSTUMHBIN anmapat OMOJOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KNACC

No HaumenoBanue KonunyecTtBo yacon DnekTpoHHbIE (IU(POBEIE)

/1 pa3zienoB U TeEM Bcero [IpakTrueckue 00pazoBaTenbHbBIE PeCypPChI
MPOrpaMMBbI paboTHI

1 buonorus xak Hayka 2 05 [[bubnunotexa LIOK




https://m.edsoo.ru/7f41c292]]
2 JKuBbIe cUCTEMBI U UX 1 [[BubmuoTeka [JOK
OpraHu3aIus https://m.edso0.ru/7f41c292]]
3 XUMHUYECKUN COCTaB U 8 1 [[bubmmroTera IIOK
CTPOCHHUE KICTKU https://m.edso0.ru/7f41c292]]
4 JKusHenesTenbHOCTh 6 [[BubnmuoTeka LJOK
KIIETKU https://m.edsoo.ru/7f41c292]]
5 Pa3zmHoXeHHE 1 5 1 [[BubmuoTeka LJOK
WH/IUBUTyalTbHOE https://m.edso0.ru/7f41c292]]
pa3BUTHE OPTaHU3MOB
6 HacnencrseHHOCTD U 8 1.5 [[bubmmoTexa [JOK
HM3MEHYMBOCTD https://m.edso0.ru/7f41c292]]
OpraHu3MOB
7 CeJrekuus OpraHu3MoOB. 3 [[BubmuoTeka LJOK
OCHOBBI https://m.edsoo.ru/7f41c292]]
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 [[bubmmoTexa [JOK
https://m.edso0.ru/7f41¢c292]]
OBIIEE KOJIMYECTBO 34 4
YACOB IIO TTPOTPAMME
11 KN1IACC
Ne HanmenoBanune KommuaecTBo yacos OnekTpoHHBIE (TU(POBEIE)
/Tl | pa3lieoB U TeM o0pa3oBaTenbHBIE PECYPCHI
IIPOTrPaMMBbl Bcero [IpakTrndeckne paboThI
1 DBOJIIOIIHOHHAS 9 1 [[BubmuoTeka [JOK
ouoJIorus https://m.edsoo.ru/7f41cc74]]
2 Bo3nukHOBeHHUE 1 9 05 [[BubmuoTeka [JOK
pa3BUTHE XU3HU HA https://m.edsoo.ru/7f41cc74]]
3emie
3 OpraHusMmsl 1 5 1 [[bubnuoTexa [IOK
OKpY’KaroIiasi cpea https://m.edsoo.ru/7f41cc74]]
4 Coo0miectBa u 9 [[BubnuoTeka [JOK
3KOJIOTHYECKHE https://m.edsoo.ru/7f41cc74]]
CHCTEMBI
5 PesepBHOE Bpems 2 [[bubnuroTexa [IOK
https://m.edsoo.ru/7f41cc74]]
OBUIEE KOJIMYECTBO 34 25
YACOB IIO TTPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/ Tema ypoka
n

KoanuecTBo yacoB 1 DJIEKTPOHHbBIE
ara
KourpoJs IMpakTuuec uugposbie
Bce HU3y4YeH
HbIe KHe o0pa3oBaTejibHbIE
ro ust
padoThl padoTbl pecypcbl
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bu6nmmoreka [IOK

B https://m.edsoo.ru/863
HOJIOTHS B
£6122
CHCTEME HayK https://m.edsoo.ru/863
€632a
Metonasl
IO3HAHUSA
SKUBOH
TIPUPOJIBI.
[IpakTnueckas
paGora No 1 bu6nmoreka [IOK
B 0.5 https://m.edso0.ru/863
«Hcmons3oBan
£6122
He pa3InIHbIX =
METOJIOB TIPH
W3YYCHHUH
OHOJIOTUYECKUX
00BEKTOB»
buonornueckne
bubmuoreka [IOK
CHCTEMEI,
https://m.eds00.ru/863
MIPOIIECCHI U UX 06564
U3Yy4eHUe
XUMUYECKUN
COCTaB KJICTKH. bubmuoreka [{OK
Bogau https://m.eds00.ru/863
MUHEpaJIbHbIE e674e
coJIk
benxu. CocraB bu6nmorexa LIOK
U CTPOEHHUE https://m.eds00.ru/863
0eIKOB e6b72
DepMeHTBI —
OHoJIornYecKue
KaTaJIu3aTOpPHI.
Jlaboparopnast
pabora Ne 1
syuene bu6muoreka [IOK
0.5 https://m.edso0.ru/863
KaTaJIUTHYECKO
e6b72

¥ aKTUBHOCTHU
(dbepMeHTOoB (Ha
npuMepe
aMuIa3hl WU
KaTaJsasbl)»

YrineBoanl.

bu6nunorexa LIOK
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Junm et https://m.edso0.ru/863
£6870
o bubnunoreka LIOK
YKJIEUHOBBIE
8 https://m.eds00.ru/863
KuciaoTel. AT®
e6d5c¢
Uctopus n
METOIBI
I —— bu6nmoreka [IOK
9 v https://m.edso00.ru/863
KJIETKH.
e6e88
Knerounas
Teopus
Kierka xak
10 LIEJIOCTHAS
JKMBasi CHCTEMA
Crpoenue
yKapUOTHYECK
OM KJIIETKH.
JlaGopaTopnas
pabora Ne 2
«M3yueHue
CTpOCHUA bubnnoreka [JOK
KJIETOK https://m.edso0.ru/863
11 pacTeHuH, 0.5 e6ff0
YKUBOTHBIX, https://m.eds00.ru/863
rpuoB u er16c
OakTepuit o
MHUKPOCKOTIOM
Ha TOTOBBIX
MUKpoOTMpemnapar
ax U ux
OITHCAHHE
OOmeH bu6nmorexa LIOK
12 BEILECTB UIIA https://m.edso0.ru/863
MeTa00IU3M e766¢
but6mmorekxa [IOK
DoTOCHUHTES.
13 https://m.eds00.ru/863
XeMOCHHTE3
e7c98
bubnunoreka LIOK
DHEpPreTUIEeCKU
14 . https://m.edso0.ru/863
1 oOMeH
e7aae
15 JKuzHeHHbIN 05 but6mmoreka [IOK
LIUKJI KJIIETKH. ' https://m.eds00.ru/863
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Henenue e7dc4
KJIeTKH. MuTO3.
JlaGopaTopHas
paborta Ne 3
«Hab6nronenne
MHTO32a B
KJIETKaX
KOHYHKa
KOpeIKa JyKa
Ha TOTOBBIX
MHUKpOIpernapar
ax»
buocuntes
Genka. Peakis bu6nmorexa LIOK
16 MATpHYHOTO https://m.eds00.ru/863
e796e
CUHTE3a
Tpaucusius — bubnuoreka [IOK
17 OMOCHHTE3 https://m.eds00.ru/863
Oelka e796e
Hexnerounrie bu6nmorexa LIOK
18 (bOpMBI )KU3HU https://m.eds00.ru/863
— BUPYCHI €7540
bu6nmorexa LIOK
D®opmbl https://m.eds00.ru/863
19 Pa3MHOKECHHUS e81b6
OpraHu3MoB https://m.eds00.ru/863
e83le
bu6nmorexa LIOK
20 Meiio3 https://m.eds00.ru/863
erfda
O6pazoBanue u
pasBuTHE
MTOJIOBBIX
KJICTOK.
OnogoTBOpeH
bubnunoreka LIOK
21 ne- 0.5 https://m.eds00.ru/863
JlabopaTopHas e81b6
paborta Ne 4
«3yuenue
CTPOCHHS
MTOJIOBBIX

KJICTOK Ha
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T'OTOBBIX

MHUKpOIIpernapar
ax»
WNupusuayansn bubmoreka [IOK
22 0€ pa3BUTHE 1 https://m.eds00.ru/863
OpraHu3MOB 8436
I'enetnka —
HayKa o bubnnoreka [JOK
23 HACJICACTBECHHO 1 https://m.eds00.ru/863
CTH U e8612
M3MEHYHBOCTH
3aKOHOMEPHOCT
EaCJIeLIOBaHI/Iﬂ bu6nmorexa LIOK
24 HpH3HAKOB. 1 https://m.eds00.ru/863
€8878
MoHorubpumaHO
€ CKpeIIrBaHue
Jurubpuxoe
CKpEIIUBAHHUE.
3aKor bu6nmorexa LIOK
25 1 https://m.eds00.ru/863
HE3aBHUCHUMOTO ¢89a4
HacJeA0BaHUs
MPU3HAKOB
CuenenHoe
HacJIeI0BaHUE
MIPU3HAKOB.
JlaGopaTopHas
pabora Ne 5
«M3yuenue
pe3yIbTaTOB bubnnorexa [JOK
26 MOHOTHOPHUIHO 1 0.5 https://m.eds00.ru/863
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https://m.edso00.ru/863
e8efe

30

31

I'eneTuka
yeJoBeKa

PesepBHbIit
YPOK.
O06001menue no
TEME
«HacmencTtBeHn
OCTb U
W3MEHYHBOCTH
OpPTaHU3MOB»

bubmmoteka IIOK
https://m.edso00.ru/863
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11 KIIACC

N KonuyectBo yacos Jlata DJIEKTPOHHbBIE
uugposbie
n/ Tema ypoka Bcer  Koutpoabn IIpakTnyeck  HM3y4eHH
o0pa3oBaTte/ibHbIE
I 0 ble padoThbI ue padoThbl A
pecypcbl
OBOJIIOIHS U bubnunoreka LIOK
1 METOAbI €€ 1 https://m.edsoo.ru/863ea
HU3YYECHHUS 20e
Hcropus
S bu6nmoreka [IOK
2 p . 1 https://m.edso0.ru/863e9
MIpe/ICTaBICHU 570
00 3BOJIIOLUH —
bubnunorexa LIOK
3 MUKpPO3BOITIOIHUS 1 https://m.eds00.ru/863e9
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[Homynsauus kak
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Mopdonoruuecko
MY KPUTEPHIO»
BIDKYIIIUE CHUITBI
gneMZHTa _— bubmuoreka [IOK
5 P 1 https://m.eds00.ru/863e9
(baxTophl)
dad
ABOJTIOIINH
EctecTBeHHBIN bu6nmorexa LIOK
6 0TOOp U €ero 1 https://m.edso00.ru/863e9
dopmsI ed0
Pe3ynbTaTe!
SBOJTIOIUU:
MPUCIIOCOOTIEHHO
CTh OPTaHU3MOB U
BUI000pa3oBaHue bu6muoreka [JOK
7 . JJaboparopHas 1 0.5 https://m.eds00.ru/863e9
pabota Ne 2 fde
«Omnmcanue
MPUCTIOCOOTIEHHO

CTH opraHmMa nu
eé
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OTHOCHUTEJIBHOTO
Xapakrepa»

Hanpasnenus u

bubnunorexa LIOK

8 MyTH https://m.eds00.ru/863e9
MaKpO3BOJIIOLMU cle
9 HeobOpartumocts
SBOJIIOIUN
Ucrtopus xu3Hun
Ha 3emJie u
10 N
METO/IbI €€
M3y4YCHUS
I'unotressr bu6nmoreka [IOK
11 IIPOUCXOXKACHUSA https://m.edsoo.ru/863ea
’KU3HU Ha 3eMiie 5ab
PasButue xu3nmn bubnunoreka LIOK
12 Ha 3emuie 110 3pam https://m.edso0o.ru/863ea
U MIepHuoJIam 6be
OCHOBHBIE 3Tarbl
SBOJIIOIUN
PacTUTEIBHOTO U
KUBOTHOTO MUDA.
[IpakTnueckas
aGota Ne 1 bu6nmorexa LIOK
13 P } 0.5 https://m.edsoo.ru/863ea
«M3yueHue
8bc
HCKOITAaeMbIX
OCTaTKOB
pacTeHui u
JKUBOTHBIX B
KOJUTCKIIHASIX )
CoBpeMeHHas
cHcTeMa bubmmoreka IIOK
14 https://m.edsoo.ru/863ea
OpPraHUYECKOTO
48e
Mupa
OBOJIIOIHS bubnmorexa LIOK
15 YyeJioBeKa https://m.edso0.ru/863ea
(anTpoOTIOTEeHE3) c2c
JIBUKyIIME CUITbI bubmuoteka [IOK
16 (paxTopsr) https://m.edsoo.ru/863ea
AHTPOIIOTEHE3a d44
OcHOBHBIE
17 CTauH dBOJIOINH
YyelloBeKa
18 YenmoBeueckue bu6nmnorexa LIOK
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pacel 1
IIPUPOHBIC
azganTtanuu
4eJI0BeKa

https://m.edso0.ru/863ea
ea2

19

PesepBHbIii ypOK.
O06o061IeHuE 110
TEME
«Bo3HUKHOBEHNIE
U pa3BUTHE
JKU3HH Ha 3eMIIe»

20

21

22

23

24

OKoJIorus Kax
HayKa

Cpensl oouTanus
M DKOJIOTHYECKHE
(bakTopsI

Abuotnyeckue
(hakTopHI.
JlaGopaTopHas
pabota Ne 3.
«Mopdomnoruueck
1e 0COOEHHOCTH
pacTeHui u3
Pa3HBIX MECT
OOUTaHU.
JlaGopaTopHas
pabota Ne 4.
«BnusHue cBeta
Ha POCT H
pa3BHTHE
YepEeHKOB
KoJeyca»

buornueckue
(bakTopsl

OKOJIOTUYECKHE
XapaKTEPUCTUKU
MONYJISLIUH.
[TpakTnueckas
pabota Ne 2
«IToncuér
IUIOTHOCTU
MOIYJSAIHAN
Pa3HBIX BUJOB
pacTeHui

0.5

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863ea
fec

bubnuoreka [{OK
https://m.edsoo.ru/863eb
10e

bu6nmorexa LIOK
https://m.edso0.ru/863eb
348
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CooOmmecTBa bubnuoreka [JOK
25 OpPTraHU3MOB — 1 https://m.eds00.ru/863eb
OHOILIEHO03 46a
OKOJIOTHUYECKHE bu6nunorexa LIOK
26 CHUCTEMBI 1 https://m.eds00.ru/863eb
(KOCUCTEMBI) 46a
OcCHOBHBIE
IOKAa3aTeNIn
9KOCHUCTEMEL.
OKOJIOTHYECKHUE bubmorexa LIOK
27 1 https://m.edso0.ru/863eb
MTUPAMH/IBI.
. 5fa
CBoiicTBa
9KOCHCTEM.
Cykueccus
28 [IpupoaHbie 1
9KOCUCTEMBI
29 AHTpOTIOT€HHBIE 1
9KOCHUCTEMBI
buocdepa —
OBAILHAS bu6nmorexa LIOK
30 1 https://m.edso0.ru/863eb
JKOCHCTEMA
bSe
3emin
3aKOHOMEPHOCTH bubnuoreka [IOK
31 CYIIECTBOBaHHS 1 https://m.edso00.ru/863eb
ounochepsl di6
32 YeroBEUECTBO B 1
ounocdepe 3emnn
CocyiiecTBoBaHU bubmuoreka [IOK
33 € IpUPOBl U 1 https://m.eds00.ru/863eb
4eJIOBEYECTBA ale
PesepBHBIii ypOK.
O06001IeHNE TEMBI
34 «CoobmiecTBa u 1
9KOJIOTHYCCKHE
CHCTEMBD»
OBIIEE
KOJIMYECTBO
34 2.5
YACOB IIO

I[TPOTPAMME
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