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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHs] TOAXO0JA0B K (OPMHUPOBAHUIO COJEpPKaHUS Y4EeOHOro mpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro
obmero obpazoBanus B Poccuiickoii denepanuu, a TaKkKe IOJOXKECHHUS O
cnenuguke OMOJIOruH, €€ 3HAUeHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro oOmiecTBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHHSIM,
OTIpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeACTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeru OOy4YeHMs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yueOHOro mnpeamera «buonorusi», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacopeleieHue Io paszienaM M Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh M3YUYEHUsI YUYEOHOr0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B nmporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCS 1O OCBOCHHMIO COJACpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaiM30BaH
IPUHITUI TPEEMCTBEHHOCTH B H3y4YeHWU OWOJOruu, Ojarojapst 4emy B Hel
MPOCMATPUBACTCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlUN JTMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, MPECTABICHUN O 3JJ0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKaloIllleW MPUPOJHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 paHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIIEHO BHUMAHUE HCMIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEITHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(OUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEJIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
1eJIecCO00pa3HOro TMOBEACHUS B OKpYXKAIOIIEW NPUPOJHOM cpene, aHamu3a
BIIUSIHUS XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yuebHoro npeamera «buosorus» MpoJUKTOBAHO HEOOXOAMMOCTBHIO O0ECIeYeHHUS
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YCIOBUH VISl pEIICHUsI OJHOM U3 aKTyallbHBIX 3ajau IKOJILHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUDA.

buonoruss Ha ypoBHE cpenHero oOIIero oO0pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpaA, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HAHUS  3aKOHOB  JKUBOW  MPUPOJbI, (POPMUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHoro obpasa
YKU3HH, SKOJIOTUYECKOTO MBILIUICHHS, IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIN3ALMU
oOyuaromuxcs. M3ydyenne Ouonmoruu odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WMHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp>KaHusA, MPEACTaBICHHOr0 B MporpaMMme o
OHOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS W YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusl O0OIIEH KyJbTYphl, ONpPEACIAIONINE aJeKBATHOE TOBEJCHUE
YEJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOU
KU3HU U TpaKTHUeCKoM aestenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l (POpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYeCcKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cOAEpX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUKA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLINE COJAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonornueckas cucrema», «OpraHu3zMm Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS AKUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAIbHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOILICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yuyeOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIYKaIIUX OCHOBOM
11 (hOpMUPOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, HHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATH M OLICHUBATD SIBJICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHUE IICHHOCTH OHOJIOTUYECKUX 3HAHUW JUIsl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEHN cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE U COONMIOACHHE MeEp MNPOPUIAKTUKI
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIbLHBIM YYEOHBIM MPEIMETOM, BXOMISIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAyUYHbIE IPEIMETHI.



Jlst m3ydennsi Onoaoruy Ha 6a30BOM ypOBHE CpeaHETo 001Iero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOU KapTHUHBI MHpa.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOW NIPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAaHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YYEHUHN OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OtTinyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOCEepHBI.

JdeMoHCTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKMBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. I[loamepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKUEe CBoicTBa OenkoB. buojornyeckue
GbyHKIIUU OEITKOB.



depmeHThl — Owonormyeckue Karanm3aTtopbl. CTpoeHue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. ButamuHbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl  (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapoPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu aunuaoB. CpaBHeHUE
yTJI€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KinerouHas Teopus — npuMep B3aUMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. METO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmpe NpHU3HAKH —KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHOI KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opranousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN U Tiactua. Bunbl mactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapuoIuia3Ma, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. llneliaen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[uarpammel:  «PacripeneneHue  XUMUYECKHX J3JEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmupr u cxemsl: «llepuoanueckas Tabnuiia XMMHUUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl Oelkay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «CtpoeHue mMosekybl
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AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHHWE MJi IPOBEACHUS
HAOJIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

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

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOEHHUSI KJIETOK PACTCHUIA,
YKUBOTHBIX, TPUOOB 1 OaKTEpHUH MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpenapaTax
U UX OMHCAHUE».

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIUSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHoOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpensl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciuerieHue BelecTB, BbIJICICHUE U
aKKyMYJMUPOBAHHE DHEPrUU B KJIETKE. OTambl HSHEPreTUYECKOro OOMeHa.
I'mukonmus. bpoxenune u ero Buubl. KucCiIOpogHOE OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHopmanuu B KiIETKe. [ €HETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHOKHUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/la.
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OOpatHass ~ TpaHCKpuIlUMsA, peBepraza W uHTerpasza.  lIpodunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

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

Tabmuubl u cxembl: «Tunel nutaHus», «Merabonuzmy, «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anuvkauuu «Yasoenne [IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHblii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHUSA
OpraHU3MOB.

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

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecrnonoro
Pa3MHOXEHUS: JEJICHHE HaJgBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAUECHHE TSl CEJICKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucxXosiMe Ha CTaAusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOTMYECKUU CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHUE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMATOre€He3 M OBOIEHES3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK U CcrepMaro30ouioB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, ractpynsuusi, opraHoreHe3. IloctamOpuonanbHOe paszButue. TUIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpsSIMOE, HempsiMoe (IMYuHO4YHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meno3sy, «IIpsmoe u HenpsiMOe pa3BUTHE», «l aMeTOreHe3 y MIECKONUTAOIIUX U
4eIoBEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouapbl
MJIEKOIUTAIOWIETO», «SIMIIEKIeTKa MIIEKOMUTAIomEroy», «KapuokuHes B KieTKax
KOpEIIKa JIyKa», MarHuTHAas MOJEJb-alIuIMKanus <«/lejsieHue KIEeTKn», MOJEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPEINApaTax».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTuku. MIctopus pa3BUTH T€HETUKU. Posib uToI0run
U OMOpPHOJIOTUM B CTAaHOBJICHHHM TE€HETUKH. BKiag pocCHCKUX U 3apyOeiHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJe0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKOoH eAauHooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMHUHMpOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWEe. 3aKOH  HE3aBUCUMOTO  HAaCJIeIOBAHMS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI  JUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUs
JJIS1 OTIPEICJICHH S TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CUECIUICHHOMY HACJIEJOBaHHUIO T'eHOB. HapyIlieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.
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['eHetnka mosa. XpoOMOCOMHOE ONpeAEeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMerHsle M rereporameTHble opraHusMbl. HacnemoBanwue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHbIE M KaYE€CTBCHHBIE MPU3HAKU M HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalimoHHasi U3MEHUUBOCTh. Kitaccudukanus MmyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleAcTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoseka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBenHbie 3a0ojeBaHUs 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPMIAKTUKU U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
LHATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpelMBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeliuMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX T€HOB», «l'€HeTMYecKue KapTbl PpPACTEHUM,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIJIEHHOTO0 € TmoioM», «KapHhOoTuIlbl YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrnka rpynm KpoBm», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBaHue: MoOAENU-aAMUIMKAIUA «MOHOTHOPUIAHOE CKpELIMBAHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct

11



XpPOMOCOM», MHKPOCKOII M MHKpomnpenapaT «/lposzopuna» (Hopma, Myrauuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox moceBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKIMHA U JTOMECTUKALMS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOT000pas3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl NPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MacCoBbIi 1 MHANBUAYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUHM U KUBOTHBIX. OIlleHKa J3KcTepbepa. biM3kopoAaCTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, unu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOpUIUHT.
OtnanénHast rtubpuamzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
MOJyYCHUE TOIUIIONA0B. JIOCTMXKEHUS CENEKIMU PACTeHUH, >KUBOTHBIX W
MHKPOOPTraHU3MOB.

broTrexHoJOrHs Kak OTpacib IMPOU3BOACTBA. ['€HHas HMH)KEHEpus. OTallbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkoyioruueckue W dtuyeckue  npodsnemsl. MO —  reHeTuyecku
MO (ULIHPOBAHHBIE OPTaHU3MBI.
JemoHcTpauuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS M MHOTro00pas3us
KyJbTYPHBIX pacTeHui», «I[lopoapl noMamHux KMBOTHBIX», «CopTa KyJIBTYPHBIX
pacteHumity, «OtnanéHnas ruopuausanusy, «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OObekThl OWOTEXHOJMOTHM», «KileTouHble KyIbTypbl H
KJIOHUPOBaHKE», «KOHCTpynpoBaHUE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTenuii, repoapuii «CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlabopaTtopHble U npakTHYecKHe padoThbI:
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Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHS CEJEKIHMH PAcTeHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM  YYacTOK, B TEIUIMYHOE XO34KMCTBO, J1TAOOpPaTOPHUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOLMOHHOM TEOPUU. BOJIIOIMOHHAS
Teopust U €€ MeCcTO B OMOJIOrMU. BiusiHue 3>BOJIIOLMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa  HBOMONUHU. [laneoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B MAJIEOHTOJOTMYECKOM JIETOMMCH, TIEPEXOJHbIE (OPMBI.
buoreorpadguueckue: cxoacTBo U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pa3HBIX BHUIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX META0OJMYECKMX MyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbliku BO3HUKHOBEHUS
JnapBUHM3MaA. J[BWKyIME CHJIBI 3BOJIOLNMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYNBOCTb,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN 0TOOD).

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

MuxkponsBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLNN.

JBrkymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupoje. MyTaioHHbBIN
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTH. [lOMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. M3omauus 1 Murpanusi.

EctecTBeHHbII 0TOOp — HampaBisiomuii Qgakrop 3Boiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3BooNuH. [lpumeps
MPUCIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UIMO0AJANI T H.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

Maxkpossomonus. @Popmbl  3BOTIOLUMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasi, napaienpHas. HeoOpaTuMocTh 3BONIOIIH.

[IpoucxoxieHre OT HECNELUaTu3UpPOBAHHBIX NMpeaKoB. [Iporpeccupyromas
crienuain3anvsa. AIanTUBHAS paanalysl.

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

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYEcKOTo MUpa Ha 3emiiey», «3apOabIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHUYHUBOCTB», «Apomopdo3b», «Wamoamantaummn», «OO0mas aereHepanus»,
«/IBmKymne cuibl 3BomoIMn», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUO0OPAa30BAHUEY.

OOopynoBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMH OKPACKH,
Ha0oOp IUIOOB M CeMsIH, KoyuieKus «lIpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra Mupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammumkanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPbIILEB U
OKpacCKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble TpENCTaBICHUS O 3apOXKJIEHUU >KU3HU. HaydHble rumoress
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMOIMU. HavyanbHble 3Tamnbl
ounonornyecko sBomonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpel. Ilaneo3oiickas spa u €€ mepuoabl: KEeMOpPHICKHIA,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaliHo3o0Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.
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XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOTO MHpa KaKk OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBoJIOLHS YeT0BeKa. AHTPOIOJIOTHs KaK HayKka. PazButue npeactaBieHui o
IIPOUCXOXKJIEHUH YeloBeKka. Meroabsl H3ydeHus aHTpornoreHesa. (CxonacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHbIH 0TOOp. OOmecTBeHHbII 00pa3 KU3HH,
W3rOTOBIIEHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxoasmui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblid. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMs CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3uarcko-amepukanckasi).  UepTsl  MNPUCHOCOOJICHHOCTH  MpECTaBUTEINEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kinetka», <« KuUBOTHas  KJeTKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHash CHUCTeMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX  HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAHMM MepBOOBITHOrO YeJoBeKa (KaMHHU-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHble M NpaKkTHYecKHe padoThbI:

[TpakTuueckast pabora Ne 1. «l3yueHne nckonaemMbix OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJIJICKITUSIX).
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OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

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

Oxonornueckue (akropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OUMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, CUMONO03 U ero gopmel. Ilapazutusm, koonepauus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpau3M. 3HAu€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHH3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKK nomyiasund. OCHOBHBIE IIOKa3aTenu
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISILUA U €€ Peryssiusl.

JdeMoHCcTpanuu:

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

Tabnmunpl u cxembl: kapta «IIpuponnsie 30Hb1 3emuan», «Cpeapl 0OUTaHUS
Opranu3moBy», «®@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Tyhenbkny, «llumieBbie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTAHUS.

[Ipaktuueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3KOJI0rH4eCKHe CHCTEMBI.

Coo0miecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buapl-momuHantel. CBsA3M B
OHOIIEHO3E.

DKoJloTuYecKne CHUCTeMbl (dKocucTembl). [loHsiTme 00 »sKOcHCTeMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (muiLEeBble) YPOBHU HKOCUCTEMBI. [luileBble 1ENMU U CETH.
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OCHOBHBIE TMOKa3aTe€au HKOCUCTEMBL: OMoMacca, MNPOAYKIUSA. DKOJIOTHYECKHE
NUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0341CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢GyHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMH4YecKoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BelecTB 1 OMOT€OXUMHYECKUE ITUKIIBI DJIEMEHTOB (yTiepo/ia,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHMe IPUPOLBI 17} YeJIOBEYECTBA. CoxpaHneHnue
O6ropa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBieHUsT MNPUPOJHBIMU pecypcaMu U HUX UCIHOodb3oBaHue. JloCcTkeHus
OHMOJIOTMU U OXpaHa MPUPOJIbI.

JdeMoHCcTpauu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «Ilumesbie nenu», «buoleHO3: coCcTaB U CTPYKTypay,
«IIpuponnbie cooOmiectBa», «llenn nuTtanusy, «IKoJOTHYECKAasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBUS HA MpUpPOAY», «BaxHeilmume HCTOUYHUKH
3arpsi3HEHMs] BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHeilIIass cocTaBisiomas
ouochepry, «DakTopsl Aerpaganuu mnousy, «llapHukoBeiii 3¢ dexT», «DaKTOphI
paIoOaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeb-anmuivKanus « TunuuHble OHOIIEHO3bD», TepOapuid
«PacTtutenbHble coo01IeCTBaY, KoJuieKuuu «buoiienos», « Bpenurenu BaxxHeUIInx
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapud W KOJUIGKIIMM pacTeHUHd U
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpPYIIIIaM OJHOTO BHJA,
Kpacnasa knura Poccuiickoii ®enepaunu, H300paKeHUs OXpaHSAEMbIX BHUIOB
pacTeHui U 5KUBOTHBIX.
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[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJBTATOB OCBOCHUS MNpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIONIME COCTABJIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUM JIMYHOCTH HA OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPECHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJla U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapojna Poccuiickon denepanuu, npupoie U
OKpYKaroUIEn cpelie.

JlnyHOCTHBIE pe3yibTaThl OCBOCHUsSI ydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, paCIIMpPEHUE >KU3HEHHOTO
OMBITA M OMNbITA JICSITEILHOCTH B MPOILIECCE peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCIIUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H_ICCTB3;
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OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoJy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a cBOW Kpa, CBOW PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTWMH, TOHUMAHUS 3HAYCHUS OWOJOTMU B TIO3HAHMHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX LIEHHOCTEN POCCUMCKOrO HApO/Ia;

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

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

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OY/IyIIEero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOEC OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY OBbITa, HAYyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;
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MOHMMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMS KYJLTYPbI 30POBbSI U
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U pealn3alus 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHEHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTD;

MHTEpEC K pa3inyHbIM cpepaM MpophecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPa3OBaHHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphbl: MPUOOPETECHUE OIbITA
IUTAHUPOBAHMUS TIOCTYIIKOB M OIEGHKHM WX BO3MOXHBIX IOCIEICTBHHA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa SKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUSA TP PEIICHWH TPOOJIEM, CBS3aHHBIX C palMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B TMPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HSKOCHUCTEMAxX, OXpPaHY BHJIOB,
aKOoCcuCTeM, brochepsr);
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AKTUBHOE HENPUATUE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXkKaIOUIEH
MPUPOJIHON CpeJlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHMUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATETBHOCTH 3KOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTHKHA, OCHOBAHHOI'O HA JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

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

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HaHus €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUSI 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B TO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JJIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPpoOiIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyIbTYpPhl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHUMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCMOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOMIEro MUPa U MPOUCXOANUX B HEM M3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHWE LEHHOCTH HAYYHOWU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh NHANBUAYAIBHO U B TPYMIIE;
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TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OHOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTAMH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATUSA, OTPAKAOIINE
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHHE, HM3MEpPEHUEe, OSKCHEPUMEHT U JIpYrux),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCIUTIIMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS M  YHUBEpCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPAMMBI CPEJHET0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JIorMYecKHue JAeiicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, CUHTE3a, CPAaBHEHMUSI, KiaccuduKaiuu, 0000IIeH s ), pACKPbIBATh CMBICII
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCITI0JIb30BaTh OMOJIOTUYECKHUE TOHATUA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUI
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMUYECKHUX OOBEKTax, a
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TAaKK€  NPOTUBOPEYMU  Pa3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelHCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PELIEHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh Pa3JIMYHbIE BHUJIBI JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYE€OHBIX U COLMATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBS3M U AKTyaJIU3UpOBAThH 3a/ady,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HaXOJIWTh apryMEHThl [JIsl J0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUS 3aJadd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LEJICHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPELY;

YMETh NEPEHOCUTHh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiararb OPUTHMHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX MHPOPMAIUH (TEKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upoBaAThH
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WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBITIOJIHEHUSI YUeOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYykKaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TMpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIE CpPEJICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHS, TIOHUMATh
HaMEpEHUS JIPYTUX JIIOJEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH pelIeHUU OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd&€TOM OOMUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;
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IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABJISITh IUIAH JCHUCTBUI,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAu€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HWIEU C TIO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU IIEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pEIICHHUS NpoOJeMbl €  Yy4ETOM
UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHMBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHIKEHHIO;
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OPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JpPYTUX IpU aHaJIU3€e pPE3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «bromaorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI EWCTBUI 1O OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COJAEpKAHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEH BeEIIeCTB U IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssius), ypOBHEBasE OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, '3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus u
MPOUCXOKJEHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MUBBIX CUCTEM, ITPOLIECCOB W SIBJICHWI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
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pe3yabTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
HYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEeMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO pPa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C TIenplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JTIO/ICH, COOI0IEHUS] HOPM IPaMOTHOTO TTOBEJCHHS B OKPY>KaIOIIeH
OPUPOJIHON cpene, NMOHMMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HACJeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMs IJIsl MpelCKa3aHUsl HAaclIeJOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh M HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTHH,
MEANIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM eCTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHHUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEelIeHHS )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(DOH, IBOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
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DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoTreoleHos, onocdepa;

YMEHHE H3jaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs OBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHHM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALIUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTeOIIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIIEICTBEHHON
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAxX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaOIIUX JTFO/ICH, COOII0IEHUS] HOPM IPaMOTHOTO TTOBEJICHHS B OKPY KAIOIICH
NPUPOTHON cpene, MOHUMAaHUE HEOOXOIWMOCTH HCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PAllUOHATIBFHOTO TPUPOIOTIOJIb30BAHUS;

yMEHUE pemniaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1au, COCTABJISTh CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MPaKTUYECKUE padOThl, COOIMIOIATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HAKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001mast GMOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
NMPOrpamMMbl Bcero Konrpoapnbie  IMpaxruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

bubnunoreka LIOK
! bronorms kax ayka 2 0.5 https://m.edsoo.ru/7f41¢292

2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292

3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292

bubnunoreka LIOK
4 JKuzHenesaTeIbHOCTh KICTKH 6 1 0.5 hitps-//m.edsoo.ru/7f41c292

5 Pa3smHOXeHUe 1 HHANBUAYAIBHOE pa3BUTHE 5 0.5 bubmuoreka [{OK
OpraHU3MOB https://m.edsoo.ru/7f41¢292

6 HacnencrBeHHOCTE M U3MEHUUBOCTD g L5 bu6mmoteka IIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292

7 Cenekiust opranu3mMoB. OCHOBBI 3 | bubmuoreka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292

8 PesepsHOE Bpems 1 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ S — Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 0BPA30BATEILHBIC
padoThI padoTbI pecypesr
bubnunorexa LIOK
! IBOIMOIHONHAS OHOOTHA ? ! I https://m.edsoo.ru/7t41cc74
) Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnoreka [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 Opranusmbi 1 OKpyx aromias cpesa > 0-5 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01ecTBa 1 SKOJIOTUYECKUE CUCTEMBI 9 1 0.5 https:/m.edsoo.ru/7f41ccT4
bubnunoreka LIOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2.5
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
N KosunuyecTBOo 4acoB Jdara nzyyenus
[
. KonTpo IIpakTu JJ1eKTPOHHbIE HU(POBHIE
n/n Tema ypoka Beero  JILHBIE YecKHe Ilnan DakT nOpa3zoBaTeIbHbIE Pecypchl
padoThI padoThI
bu6nnorexa IIOK
I bHonoris b cHCTeMe Hayk ! 509 https://m.edsoo.ru/863e6122
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpakTuueckas pabora Ne 1 «Vcnons3oBanue bubmoreka [JOK
2 1 0.5 12.09
Ppa3IMYHBIX METOAO0B IPU U3YUYEHUU https://m.edsoo0.ru/863e6122
OMOJIOTMYEeCKHX 00BEKTOBY
3 buonoruueckue cucTemsl, IPOIECCH U UX 1 1 19.09 bubnuoreka [IOK
u3ydenue. Bxoanas koHTpoabHas pabora ’ https://m.edsoo.ru/863e6564
4 XuMHYECKUN cOCcTaB KJIeTKU. Boga u 1 26.09 bubnunorexa [IOK
MHUHEpAJIbHBIE COIU ’ https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue OeIKoB 1 3.10
®depMeHThl — OHOJIOTHYECKHE
5 isyaemexarammmmcotor atmocs 1 05 1010 BuGmrorexa LIOK
ya ’ ’ https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJasbl)»
bu6mmorexa IIOK
7 | Yrmesozet. Jlammat ! 17.10 https://m.eds00.ru/863¢6870
bu6nanorexa [IOK
8 Hyxneunnosbie kucinotsl. AT® 1 24.10 https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToab! U3ydeHUs KIETKU. 1 711 bu6muotexa [JOK
Knerounas Teopus ) https://m.edsoo.ru/863e6e88
10 Kietka xak nejocTHas )KUBasg CUCTEMA 1 14.11
11 CrpoeHne 3yKapuoTUUYECKOMN KIETKH. 1 05 21.11 bubmorexka LHOK

JlabopaTtopHas padota Ne 2 «3yuenue

https://m.edsoo.ru/863e6ff0
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CTPOECHHUSI KIETOK PACTEHUM, KUBOTHBIX,
rpuboB U GaKTepHii 01 MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE

https://m.edsoo.ru/863e716¢

12 OOMeH BelecTB Ui METa00IU3M 28.11 Eggsﬁfﬁ,g&% 63e766¢
13 DOoTOCUHTE3. XEMOCHUHTE3 5.12
’Ku3zHeHHBIN UK KIETKH. JIeIeHne KIIETKH.
MuTto3. TOpHAas Ta No
14 «Hag;mgzggle)aw?lgoja 5 ?(?‘I(;T?(EJJ( I:())OHIII/IKa 0.5 12.12 bu6norexa LIOK
KODEIIA JTyKa Hi FOTOBHIX https://m.edsoo.ru/863e7aae
MHUKpOTpernaparax»»
15 DOueprerudeckuii oomeH. KontponbHas 19.12 bubmoreka [JOK
pabota 3a 1 momryroaue. https://m.edsoo.ru/863e7dc4
16 buocunTes 6enka. Peaknus MaTpuaHOTO 26.12 bubnuoreka [IOK
CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsanus — OnocuHTe3 OeKa 9.01
18  Hexserounsle pOpMBI )KU3HU — BUPYCHI 16.01 Egggﬁgfggﬁ)gﬁg 63¢7540
bu6mmoreka [IOK
19 | ®opmbl pa3MHOKEHHSI OPraHU3MOB 23.01 https://m.c dsoclfru 1363e81b6
. bu6nnorexa [IOK
20 Metios 30.01 https://m.edsogru/863e7f4a
OO6pazoBanue U Pa3BUTHE MOJOBBIX KJIETOK.
1 OmnogotBopenue. JlabopatopHas padora No 05 6.02 bu6mmoreka [IOK
4 «M3yueHue CTpOCHHS TIOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpPOIIpemnapaTax»
22 | MHauBHIyallbHOE Pa3BUTHE OPTaHU3MOB 13.02 Eggg}j;f;;gﬁg 63e8436
23 I'eneTnka — Hayka 0 HACJIEICTBEHHOCTH H 20.02 bu6nanorexa [IOK
W3MEHYNBOCTHU https://m.eds0o.ru/863e86f2
24 3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB. 27.00 bu6mmoreka [IOK

MonoruOpuaHOe CKpenuBaHue

https://m.edsoo.ru/863e8878
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JlurubpumHoe cCKkpermBanme. 3aKOH bubmuorexka LIOK
25 1 6.03
HE3aBUCUMOI'0 HACJIEAOBAHUSA IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HaclIeI0BaHUE MTPU3HAKOB.
JIab oora Ne 5 «U1
26 | penyTaton MOROMBPHANOrO B | 0.5 13.03 budmmoreka LIOK
pesy. pua ’ ’ https://m.edsoo.ru/863e8c60
TUTHOPHUTHOTO CKPEUTUBAHUS Y APO30PIUITBI
Ha TOTOBBIX MHKpOIIperiapaTax»
I'enetuka nomna. HacnegoBanue npu3Hakos, bubmuoreka [JOK
27 1 20.03
CLICIUICHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
NsmenuuBocts. Henacnencrsennas
n3MeH4YnuBOCTh. JIabopatopHas padora Ne 6.
28 Nzyuenue MOI(H(bMKaII)H/IOIfHoﬁ b 1 0.5 27.03 bubnuorexa LIOK
’ ’ https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IOCTPOCHHUE BApUAIIMOHHOTO
psila ¥ BapMallMOHHOW KPUBOW»
Hacnencreennas n3MeHYUBOCTE.
Jlaboparopuas pabota Ne 7. «AHanu3 bubnuoreka [IOK
29 . 1 0.5 10.04
MYTaIi y Jpo30(HIBI HAa TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTpenaparax»»
bu6mmorexa IIOK
30 | I'eneruia denosexa ! 17.04 https://m.edso0.ru/863e8d78
31 buoTtexHoIOrMs Kak 0Tpacib NPOU3BOJICTBA 1 24.04
32 Cenex1ys Kak HayKa U IIporecc 1 8.05 pr6mmorexa LJOK
1l YK pomece. ’ https://m.edsoo.ru/863e9214
33 | nnmormim, Kompomsmpabomaonz | 1 15.05 BuGmiorexa LIOK
’ p p ’ https://m.edsoo.ru/863e9214
MOJIYTOJIUE.
P 7 . 0000
34 «Elgae(?;: I);’I;IBZ?;(I){I:)CTL 1(/)1 Eﬁiiiiﬁoﬁ? 1 22.05 brbnuorexa LIOK
A ’ https://m.eds00.ru/863e9336
OpraHU3MOB»
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

JdaTa nzyyenus

Ne
Konrtpo IMpakTu DJIeKTpOHHbIe U (pPOBbIE
n/n Tema ypoka Beero JbHbIE yecKHe Mnan DaKT  oGpazoaTeabHbIE peCypPCbl
padoThI padoThI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 3.09 Eggg?lﬁe;asiorﬁlg 63ea20e
’ Hcropus pa3Butus npeacTaBieHuit oo 1 10.09 bubmunorexa [JOK
9BOJIIOLIMU ' https://m.eds00.1ru/863e9570
3 MukposBosntonus. BxogHas KOHTpoJibHAS 1 1 17.09 bubnuorexa [JOK
paborta ' https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi equHUIA
4 BUa U 3BoIONMHK. JlabopaTopHas pabota No 1 05 2409 bubnnorexa [JOK
1 «CpaBHEHHME BUJIOB MO ) ) https://m.edso0o0.ru/863e99¢c6
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBmokymiue cuibl (37eMeHTapHbIe (PakToph) 1 1.10 bubnnoreka [JOK
9BOJIIOLIMU ' https://m.edsoo.ru/863e9da4
6 EctectBenHnsblit 0T00p U €ro Gpopmbl 1 8.10 Egg:?/ﬁe;iiorﬁ/g 63c9ed0
Pe3ynbTaThl 3BONIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Bug0oOpa3oBanue. JlabopatopHas padora Ne 1 05 15.10 bu6nuoreka [IOK
2 «Onucanue NpucnocodJIeHHOCTH ' ' https://m.edsoo.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCUTEIHLHOTI0
XapakTepay
8 Hamnpasnenus u mytd Makpo3BOJIIOLIUU 1 22.10 Egg:-?/ﬁeﬁsiorf/g 63c9c]c
9 HeoOpatumocTs 3BoMIONINN 1 5.11
10 Hctopus xu3HHM Ha 3emiie U METOIbI e€ 1 12.11
W3YyYCHUS
11 ['unoTte3sl MPOUCXOKACHUS KU3HU Ha 3emiie 1 19.11 }}?tl/tlggl'?/(geelcdasior{fh% 63546
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PazButue xu3Hu Ha 3emMIie Mo 3pam u

bubnmoreka [JOK

12 Tepuo1am 26.11 https://m.edsoo.ru/863eabbe
OcHOBHBIE 3Tallbl BOJIOIUU PACTUTEIILHOTO

13 U )KUBOTHOTO Mupa. [Ipaktudeckas pabora 05 312 bu6mmorexa [IOK
No 1 «M3yueHne uCKomaeMbIX OCTaTKOB ' ' https://m.edsoo.ru/863ea8bc
PaCTeHHIA U KUBOTHBIX B KOJUICKIIHSTX)

14 CoBpemMeHHas cucTeMa OpraHu4ecKoro MUpa 10.12 EES::I;I/(I)ITfeiiasg)(.)rE/S 63cadle

15 DBOJIOIMS YeJIoBeKa (aHTPOMOTEHE3). 17.12 bubnnoreka [JOK
KonTponbHas pabora 3a 1 nosnyroaue. ' https://m.edsoo.ru/863eac2c

16 JIBmokymiue cuibl (pakTopbl) aHTPOMOTreHe3a 24.12 Eggi?;;iﬁigﬁﬁls 63caddd

17 OcCHOBHBbIE CTaIUU 3BOJIIOLUHU YEJIOBEKA 14.01

13 UYenoBeueckue packl ¥ MPUPOIHBIC 2101 bubnuorexa [JOK
aJanTaliy 4eI0BeKa ' https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O60011eHHE 110 TeMe

19 «BO3HUKHOBEHME U pa3BUTHUE KU3HU Ha 28.01
3emiie»

20 OKoJ0rus Kak HayKa 4.02

bu6nmoreka [JOK

21 Cpenpl 06uTaHus U SKOJIOTHYECKUEe (HaKTOPbI 11.02 https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas

2 pabota Ne 3. "Mopdonoruueckue 05 18.02 bubnuorexa [JOK
0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT ' ' https://m.edsoo.ru/863eb10e
oburanus"

bubmuotexa [JOK

23 buotieciue Gaxroper 25.02 https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU

24 nonyssinud. [Ipaktrdeckas padorta Ne 2 05 403
«[Toxcu€r MIOTHOCTH MOMYJISALMN Pa3HbIX ) )
BHJIOB PACTEHUIN»

25 Coo0b1ecTBa OpraHu3MoB — OHOLIEHO3 11.03 bubmmoreka [IOK

35




https://m.edsoo.ru/863eb46a
bubauoreka [JOK

26 DKOJIOTMYECKHE CUCTEMBI (IKOCUCTEMBI) 1 18.03 hitps://m.edso0o.ru/863ebd6a
OcHOBHBIE MOKA3aTeNN IKOCUCTEMBI.

27 Dxonornueckue nupamuabl. CBoiicTBa 1 01.04 Egggzlflﬁéeliiig)?rﬁk 63eb5fa
skocucteM. Cykueccust

28 [IpupoaHbIe SKOCUCTEMBI 1 8.04

29 AHTpPONIOTr€HHBIE SKOCUCTEMBI 1 15.04

30 buocdepa — riobdanpHas 3KOcHCTEMA 1 2704 bubmuorexa [JOK
3emun https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 29 04 bubmmoreka [JOK
ounochepsl https://m.eds0o.ru/863ebd 16
YenoeuecTBO B Orochepe 3emin.

32 KonTponbHas pabota 3a 2 nonyroaue. ! 6.05

33 CocyiiecTBoBaHUE TPUPOIBI U 1 13.05 bu6muoteka [IOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
P BHBIN K. HUE TEMBI

34 «égoe(?6meCT£ (I)/I BIg)?IZ?EI:CCKGI:/IeeCHCTCMH» ! 20.05

OBUIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus, 10 knacc/ Ilaceunux B.B., Kamenckuii A.A., Py6rioB A.M. u
apyrue /Ilox pen. Ilaceunnka B.B., Axunonepnoe o6mectBo «M3mareabcTBo
«IIpocBernienue»

* buosnorus. 11 kmacc: y4e6. mns obOmieoOpazoBaT. opraHu3aruii: 0a30BbIM
ypoBeHb / ox pen. [Taceunuka B.B. — M. : IIpocBemenue, 2019. — 272 c. : uin.

— (JIuHUs KU3HN).

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

buonorusa: OOmas Ouonorus. 10—11 kmaccel: METOAMYECKOE MOCOOHE K
yueOHuky A. A. Kamenckoro, E. A. KpukcynoBa, B. B. Ilaceunuka
«buonorus. O6mas 6uonorus. 10—11 knaccel. bazoBsiii  ypoBeHb» / B. B.

Ilaceunuk, I'. I'. [1IBeoB

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. Poccuiickas amekTpoHHas nikosa - https://resh.edu.ru/

2. Poccuiickuit o6meodpazoBatenbubiii [lopTan - http://www.school.edu.ru/
3. Enunas xomnexuys nudpoBeIX 00pa3zoBaTelbHbIX pecypcoB -http://school-
collection.edu.ru/

4. bubnuoTeka BUACOYPOKOB IIKOJBHOM MpOrpaMmel - https://interneturok.ru/
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 595079120666552259363833422548667397541845386460
Bnageney OQyxas VpuHa HukonaesHa

OeicTevTened C 20.08.2024 no 20.08.2025
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