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HOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mporpamMMbl MO OWOJOTUM TEOPETUYECKYH0 OCHOBY JJIs
ONpe/IeJICHUs] MOAX0A0B K (POPMHUPOBAHUIO COAEPKaHUsI y4eOHOro mpeaMera
«buonorus» coctaBwiM: KoHuentyaibHble mnosiokenuss DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JICH, COAEpX.aHUs, pe3yJIbTaTOB OOydYeHUs U
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX TEISIX U
MPUHINNAX, XapAKTEPU3YIONIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHErO
obmero oOpa3oBanusi B Poccuiickoit ®Denepanu, a TakKe IOJOXKEHUS O
crienuduke OUOI0TUH, €€ 3HAUCHUH B MO3HAHWU KUBOW MIPUPOJIBI M 0OSCIICUCHUH
CYILIECTBOBAaHMS 4eoBeueckoro obmiectBa. COriacHO Ha3BaHHBIM TMOJIOKEHUSM,
OMpeIeJICHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBbI [0 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O IeNaX, 00 oOmiei
CTpaTeruu OOy4YeHUs, BOCIUTAHUSA U Pa3BUTHUS, OOYYAIOUIUXCS CpPEJICTBAMU
yueOHOoro nmpeamera «buonorusi», omnpenenser o00s3aTeabHOEe MPEeIMETHOE
COJICp’)KaHHME, €ro CTPYKTYpy, pachpefeseHde I0o pazdeinaM H  Temaw,
PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YyUCHUSI Y4eOHOro Marepuaia ¢ y4EToOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKHM O0Opa30BaTEIbHOIO
Iporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJarommuxcs.

B nporpamme 1o OMOJOTHMM TaKKe YYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlpPEeAMETHBIM M NPEAMETHBIM pe3yJbTaTam
oOyueHuss B (OpPMHUPOBAHUM OCHOBHBIX BHUJOB Y4ueOHO-TIO3HABATEILHOMN
NEeATEeIbHOCTH/YueOHbIX JCHCTBUM, OOydYarolmUXCs IO OCBOCHHIO COJICpKaHUs
OMOJIOTUYECKOT0 00pa30BaHUS.

B nporpamme no 6uosorun (10-11 kimaccel, 6a30BbIil YpOBEHb) peau30BaH
PUHITUI TPEEMCTBEHHOCTH B M3y4YeHUH OWOJIOTHH, OJlarojapsi uemy B Hel
IPOCMATPUBAETCS HANPABICHHOCTh HA PA3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHueM €CTEeCTBEHHO-HAyYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMU JIMYHOCTU, IKOJIOTUUECKOTO MBIIIJICHUSI, TPEJCTABICHUN O 3J0POBOM
oOpa3ze XU3HU U OEpPEeKHBIM OTHOIICHUEM K OKpYKAIOIIEH MPUPOTHON cpere.
[ToaTOMy Hapsiy ¢ U3ydeHHEM OOIICOUOTOTHIECKUX TEOPUi, a Tak)Ke 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM PA3HOTO PAaHra M CYI[HOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MporpamMMe Mo OMOJIOTHUU YJIeJIEHO BHUMAHHE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUU B MOBCEHEBHOM KU3HM JJISl pElICHUs TIPUKIIAIHBIX 3a/1a4, B
TOM YHCJIe: TPOQUIAKTUKN HACIECTBEHHBIX 3a00JIEBaHUI YeIIOBEKa, MEIUKO-
T€HETUYECKOr0 KOHCYJIbTUPOBAHMUS, 000CHOBaHUS HKOJIOTHYECKHU
1esecoo0pa3Horo MOBEACHUsSI B OKpYJKaloIleld MPUPOJHOM cpeje, aHalu3a
BIIUSIHUS XO3SUCTBEHHOMN JIEATEIbHOCTH YeJIOBEKa Ha COCTOSTHUE MPUPOAHBIX U
HCKYCCTBEHHBIX YKOCUCTEM.

VYcunenre BHUMaHUS K MPUKIIAJHONW HAMpPaBICHHOCTH Y4eOHOro MpeameTa
«buomnorus» MPOJIMKTOBAHO HEO00XO0IUMOCTHIO obecrnieueHus



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyalIbHBIX 3a]a4 IIKOJIBbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas ImpeAdnonaraer (GopMHpoBaHHE Yy  OOydaromuxcs
CIIOCOOHOCTH aJalTUPOBAaThCA K M3MEHEHHMSIM JHWHAMUYHO Pa3BUBAIOIIErOCs
COBPEMEHHOT'O MUPA.

buonorust Ha ypoBHE cpenHero oOmEero oO0pa3oBaHMsS 3aHUMAET BAKHOE
Mecto. OHa obOecrieunBaeT (POpPMHUpPOBAHHME y OOYYAIOIIMXCS MPEICTABICHUN O
Hay4YHOU KapTUHE MHUpA, pacliupseT U 0000IaeT 3HaHUA O KUBOW IpPHUpOAE, €€
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMd W SBOJIOLUU, CO3AAET
yCIIOBUS  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  MIpuUpojbl, (HOPMHUPOBAHUS
(PyHKIMOHAIBHOW TI'PaMOTHOCTH, HaBBIKOB 3JI0POBOrO W 0Oe3omacHOro oOpasza
KU3HHU, SKOJIOTHUYECKOTO MBIIIICHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOH MPHUPOJIE
Y YETIOBEKY.

Bbonbuioe 3naueHne GMONIOTHST UMEET TaKXKe 7Sl PEIICHUS] BOCIIUTATEIbHBIX
pa3BUBAIOIIMX  337a4 CpeAHero obmiero  oOpa3oBaHusA,  COLMAIU3ALUU
oOyuaromuxcs. M3yuenue 6uonorun odecrnieynBaeT yciaoBus sl (OPMHUPOBAHMUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX ¥  HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYphl, CIOCOOCTBYET HMHTETpAallUd OMOJOTMYECKHX 3HAHUHU C
MPECTaBICHUSIMHA U3 JPYTUX YUeOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUH
u reorpaduu. HazBaHHbIE MOJIOKEHUS O TpEIHA3HAYCHUH Y4eOHOTO MpeaMeTra
«buosnorus» coCTaBWIM OCHOBY [UIsl OIpeneieHHs MOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COAEpXaHHs, MPEACTaBICHHOT0 B Mporpamme IO
OMOJIOTHH.

Ot6op coxepxkanusi yueOHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYUIECTBIEH € TMO3UIMI KyJIbTypOCOOOPa3HOTO MOJAX0Ja, B COOTBETCTBHM C
KOTOPHIM OO0yYaroIuecs: JTOJDKHBI OCBOWUTH 3HAHHMS M YMEHUS, 3HAYUMBIC TSt
(opMupoBaHus OOIIEH KyJIbTYphl, OIpENESIOUINe aJeKBATHOE IOBEICHHUE
YelloBeKa B OKPYXKAIOMIeH MPUPOJHON cpefie, BOCTpeOOBaHHBIE B TIOBCEIHEBHOM
KU3HU U TPaKTUUECKOM nesrenbHocTH. Ocoboe MEecTo B ATOM cucTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEpKaHUs, KOTOPbIE CITY>KaT OCHOBOM ISl (YOPMHUPOBAHHUS
MPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KApTUHE MHpA H
IIEHHOCTHBIX ~ OPUEHTAIUSAX  JIUYHOCTH, CIOCOOCTBYIOIIMX  T'yYMaHHU3AIlUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CrtpykTypupoBaHHe COJEpKaHWs y4eOHOTrO MaTepuaja B MPOrpaMMe IO
OMOJIOTHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUEHHUs 3HAHUM 00
OTIUYUTEIBHBIX OCOOEHHOCTAX KMBOM MPUPOABI, O €€ YpOBHEBOI OpraHu3aluu
ABOJIIOLMHU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIONIUE COJiep KaTeNbHble IMHUM: «buonorus kak Hayka. MeToibl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckas cucremayn, «OpraHusM Kak



ouonorunyeckas cucrema», «CucremMa U MHOToOOpa3sue OpPraHUYECKOTrO MHUPay,
«OBOJIOLUSA KUBOU IPUPOABD», « IKOCHCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.
[enp n3yuenus yuyeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJicHHEe  OOYyYarOUIMMUCS 3HAHUAMH O  CTPYKTYPHO-(DYHKIHOHATBHOU
OpraHu3allid >KUBBIX CHUCTEM pA3HOTO paHra © NPUOOpPETeHHE YMEHH
UCIIOJI30BATh ATH 3HAHUSA JIJISl TPAMOTHBIX JCHCTBUN B OTHOILIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS Pa3IMYHBIX )KM3HEHHBIX TPOOJIEM.

JlocTrkeHre 1enu u3ydeHus: yuyeOoHoro npeamera «buonorus» Ha 0a3oBoM
YPOBHE 00€CIIEYMBAETCS PEIICHUEM CIEAYIOIIUX 3a]a4:

- OCBOEHHE OOYYarOIIMMHCA CUCTEMbl 3HAHMA O OHMOJIOIMYECKUX TEOpUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYXKAIIUX OCHOBOU
Uil (POPMUPOBAHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOIO0Opa3uu U OCOOEHHOCTAX >KMBBIX
CUCTEM PA3HOTO YPOBHS OPraHU3alMM, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICOBAaHMIX B OMOIOTHH,

- ¢opMHpoBaHKE y OOYyYArOUIUXCS MO3HABATENbHBIX, UHTEIVICKTYaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B MPOLECCE aHadu3a JAHHBIX O MYyTSIX pa3BUTHSA B
OMOJIOTUM HAyYHBIX B3IJISAO0B, MJIEH W MOAXOAOB K M3YYEHHUIO KMBBIX CHCTEM
Pa3HOIO YpOBHSI OPraHHU3aLUY;

- CTaHOBJICHHE Yy oOydammmxcs oOImeld KyIabTypbl, (DYHKIIMOHATIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLCHUBATH SBJICHUS OKPY>KAIOILIETO
MUpa >KMBOW MPUPOJbI HAa OCHOBAaHMU 3HAHUM M ONBITA, MOJYYEHHBIX MpPH
M3y4YeHUH OUOJIOTHH;

- (opmupoBaHue y O0Oy4YarOIIMXCS YMEHUH WJUIIOCTPUPOBATH 3HAYCHHE
OMOJOrMYECKUX 3HAHUN B MPAKTUYECKOW JESATENIbHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTUI;

- BOCIIUTaHUE YOEKIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHUBOM
MPUPOJIBI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIIECHHUS K HEM, COOTIOICHUS ATUUECKUX
HOPM IIPH NPOBEIEHUU OUOJIOTMYECKUX HCCIEIOBAHUML;

- OCO3HAHUE UEHHOCTU OMOJIOTMYECKUX 3HAHUI MJI TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYNbTYpPBl, 1Jisi POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

- NMPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHWI B MOBCEIHEBHOM >KU3HU
JUI. OLICHKH TIOCJIEACTBAM CBOEU JESITEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOILIEH
cpene, COOCTBEHHOMY 370pPOBBIO, 00OOCHOBaHHME U COONIOJICHUE Mep MPOPUIAKTHKH
3a00JIeBaHUM.

B cucreme cpeanero obumiero oOpazoBanus «buosorus», uzyyaemas Ha
0a30BOM YpOBHE, SIBJISIETCA O00s3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
cocTaB peaMeTHoON o0acTu «EcTecTBeHHO-HAayUHbIE IPEAMETHI.



Jliist m3ydenusi 6nonaoruy Ha 6a30BOM YPOBHE CPETHETO 001Iero o0pa3oBaHus
orBoauTcs 68 dacoB: B 10 kiracce — 34 gaca (1 gac B Hememo), B 11 kimacce — 34
yaca (1 gac B Hezeio).



COILEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHHUYCCKUMU H
JAPYTUMH €CTECTBEHHBIMH HayKamH, GUIOCO(HE, STUKON, ICTETUKOW U MPaBOM.
Pons Ouonoruu B GOpPMHUPOBAHUM COBPEMEHHON HAyYyHOW KapTHHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeToapI TO3HAHUSA KUBOM MTPUPOABI (HAOIIOCHHE, SKCTIEPUMEHT, OIMCAHUE,
U3MEpeHHne, KiaccupuKalus, MOACIUPOBAHUE, CTaTUCTUYECKas o0paboTKa
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetst: Y. Japsun, I'. Menaens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOUM MPUPOJIBI».

JlaGopaTopHble M NpakTHYEeCKHUE PadOThI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHue pa3au4HBIX METOJIOB IpPH
U3y4YE€HUU OUOJIOTMUECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHHU3AIUsl.

Xusble cructembl (OMOCUCTEMBI) KaK IpeaIMET u3ydeHus: ouosorun. OTinyuue
KUBBIX CHCTEM OT HEOPTAHMYECKOW MPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3allud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIM, OPTaHU3MEHHBIM, MNOMYJISIHUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOChHEPHBIA.

JlemoncTpanum:

Tabmuubl 1 cxeMbl: « OCHOBHbIE MTPU3HAKH KU3HWY», «YPOBHU OpraHU3aluu
YKABOU IIPUPOIBI».

O6opynoBanue: Mojieab MoJiekyibl JIHK.

Tema 3. XuMuueckuii COCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIETKH. XHUMHUUYECKHUE DIIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpORJIEMEHTHI. BoJia 1 MUHEpalibHbIE BEILIECTBA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BemlecTB B Kkietke. lloamepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue 0€IKOB. AMHUHOKHCIOTHI — MOHOMEPHI OCIIKOB.
He3ameHnnmble u 3aMEHUMBIE aMUHOKUCIOThI. AMUHOKHACJIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIeKYJbl (IIepBUYHAS, BTOpPUYHASA, TPETUYHAS W
YeTBepTUYHASI CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomornuyeckue
(GyHKIIMHN OEIKOB.



depMmeHTHl — Ouosiormueckue Katanmsatopel. CTpoeHme  (epMeHTa:
aKTUBHBIM T1eHTp, cyoOcTpatHas crnenupuyHocts. Kodepmentsl. Burtamussbl.
OTnuuust PepMEHTOB OT HEOPTAHUUECKUX KaTallUu3aTOPOB.

VYrineBoapl: MoHOcaxapuabl  (IJIOKO3a, pubo3a ©  JAe30Kcupud03a),
aucaxapuibsl  (caxaposa, JakTo3a) U Ioducaxapuiabl (Kpaxmall, TJIMKOTEH,
1estoo03a). buonornueckue QyHKIUU yrIeBOIOB.

Jlumuner:  Tpuraunepuasl, Qochomumuasl, crepouabl. [uapoduasHO-
runpodoOHbie  cBoicTBa. buonormueckne ¢ynkiun aununoB. CpaBHeHHE
yIIEBOA0OB, OEITKOB U JIMITUIOB KaK UCTOYHUKOB SHEPTHUHU.

Hykneunnoseie xucnotel: JHK wu PHK. Hykneotuast — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pyukuuun JJHK. Ctpoenue u ¢pynxnuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIUU.

[uronorus — Hayka o kieTke. Kierounast Teopust — npuMep B3auMOACHCTBUS
ujel U paKkToB B HAYYHOM MO3HAHUU. MeTO/bl U3YyUEHUS KIIETKH.

Knerka kak menoctHas »uBass cuctema. OOIIKME TMPU3HAKK KIETOK:
3aMKHyTasi HapyxHass MeMOpana, Mmoiekynbl JIHK kak reneruueckuii ammapar,
CUCTEMa CHHTE3a Oelka.

Tunsl KIETOK: »yKapuoTHueckas M mpokapuotuueckas. OcobGeHHocTH
CTpPOEHHUS MpOKapUoTHUUYECKOW KieTku. Knerounas creHka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KIETKA. (OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs] CTEHKA, TNIMKOKAJIHUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. L{luronnazma u eé
opranouipl. OpHomemOpaHHble opraHouasl kietku: JIIC, ammapat I'onbmxw,
mu3ocombl. [loayaBTOHOMHBIE OpPraHOMIBI KIETKH: MHUTOXOHAPWUH, TIACTUIBI.
[IpoucxoxkneHne MHUTOXOHIpUN UM muactul. Buael mnactun. HememOpannbie
OpraHOWIbl KJETKH: PHUOOCOMBI, KIIETOYHBIA IIEHTP, IEHTPHUOIU, PECHUYKH,
KryTUKd. OyHKIIMY OpraHoOuI0B KIETKU. BritoueHusl.

Snpo — perynsaTopHbIil 1eHTp KieTku. CTpoeHue sipa: sjuepHas o0osouka,
KapHoIuiazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacnpeneneHne XMMUYECKHMX 3JEMEHTOB B HEXUBOU
npupoze», «Pacrpenenenne XuMHUECKUX 3JIEMEHTOB B KUBOU ITPUPOIEN.

Tabmumpr u cxemsl: «llepuonnyeckass TabauIa XUMHUYECKHX 3IIEMEHTOBY,
«CTpoeHne MoJIeKybl BOJbD», «brnocunres 6enka», « CTpoeHHe MOJIEKYIIbI OeIKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnotsl. JJHK», «CTpoeHne MosekyIibl



AT®», «CtpoeHne syKapuOTHYECKOU KIETKN», «CTPOCHUE )KUBOTHOM KIIETKHY,
«CTpoeHHE pacTUTENbHOM KIETKW», «CTpOEHHE NPOKAPUOTHUECKOW KIETKNY,
«CtpoeHue siapa KIETKW», « Y TIE€BOIb, «JIMIuab».

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHHE MJi MPOBEIACHHUS
HaONIOACHUN, HM3MEpPEHUM, B3KCHEPUMEHTOB, MHKpPOIIpEnaparbl pPacTUTENIbHbIX,
KUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlabopaTtopHblie U npaKkTHYecKHe PadoThI:

Jlabopatopuass pabora Ne 1. «/3ydeHume KaTaTUTHUYECKOW AKTHBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMHUITa3bl WK KaTajaasbl)y.

JlabopatopHass pabGotra Ne 2. «M3yueHue CTpOEHHUs KJIETOK pPAaCTCHUH,
KUBOTHBIX U OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernapaTax M HX
OMKCAHUE.

Tema 4. /KuzHeaesiTeJIbHOCTH KJIETKH.

OOmeH BemecTB, Wik MeTadoIu3M. ACCUMUIIALIUA (TIAaCTHUYECKUN OOMEH) U
TUCCUMWISIIUS (PHEPTeTUUECKU OOMEH) — JIB€ CTOPOHBI E€IWHOI0 Ipollecca
Merabosin3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIHMM B IMOHWMAaHHUH
MeTaboJIu3Ma.

Tuner oOMeHa BeriecTB: aBTOTPOGHBIN U reTepoTpodHbiil. Pons ¢pepmeHToB
B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTHH B KIIETKE.

@®ortocunTe3. CBeroBas u TemHoBas (a3pl (QorocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTL (hOoTOCHHTE3a. 3HAaUCHUE (POTOCUHTE3A NJIs KU3HU
Ha 3emiie. BausiHue ycioBuii cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHE OaKTepU. 3HAUEHUE XEMOCUHTE3a ISl
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTKe. PacliernieHue BelecTB, BBIACICHUE U
aKKyMYJUpPOBaHUE DHEPrud B KIETKE. OJTalbl DJHEPreTUYecCKOro oOMeHa.
I'mukomus. bpoxenune u ero Buabl. KuUCIOpOoIHOE OKHUCIEHHE, WA KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunpoBaHue. D¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakinuu MarpuuyHoro cuHTe3a. ['eHetmdeckas wundopmauus u JHK.
Peanuzanus reHermyeckod uHGOpMALMK B KieTKe. ['€HeTMUeCKud KOA U €ro
cBoiictBa. Tpanckpurus — marpuunbiii cuate3 PHK. Tpancmsiius — 6uocunres
Oenka. Otanbl TpaHciusiuu. KoaupoBanue amMuHOKHCIOT. Pomnb pubocom B
OnocuHTe3e OesKa.

Hexnerounsie hopmbl )xu3Hu — BUpychl. Mctopust otkpbeitus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W SKM3HEHHOTO IMKJIAa BHUPYCOB.
bakrepnodaru. bone3Hu pacTeHmil, >KUBOTHBIX ¥ YEIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc nmmyHnonedunurta yenosexka (BUY) — Bo3Oyaurens CIINda.



OOparHast ~ TpaHCKpuIus, peBepTaza W  uwHTerpaza. lIpodwunaktuka
pacupoCTpaHEHUsl BUPYCHBIX 3a00J1€BaHUM.

JleMOHCTpauM:

[Toptpetsr: H. K. Konbsuos, 1. . UBanosckui, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunsl nuTanusy», «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTnueckuii oOMen», «Xjoportact», «Porocunresd», «Ctpoenue JJHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE reHay, «CuHTe3 0enkay, «I 'eHeTHUeCKUil Koy,
«Bupycs», «bakrepuodarn», «Ctpoenue u ku3HeHHbIM nukia Bupyca CIIN/a,
Oakrepuodaray, «Permmxkarus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y aoenue JIHK u Tpanckpumnimsy,
«buocuntes 6enka», «CTpoeHue KIeTkmw», Mmojienb cTpykTypbl JJHK.

Tema 5. PazMHokeHUe U HHIMBUHIYAJIbHOE PA3BUTHE OPTraHU3MOB.

Krnerounslii 1UKI, WIM KU3HEHHBIM IUKI KiIeTKU. MHTepdasza u mMuTo3.
[Ipoueccsl, mpoTekaromue B uHTepdasze. Permnmukanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIA Ha0Op — KapHUOTHIIL.
JIMTUIONIHBI W TalJIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOpbl.  XpOMaTHUbIL.
[{utonmorndyeckne OCHOBbI Pa3MHOXKEHUS W HWHAWBHUIYAJIbHOTO  Pa3BUTHUSA
OpPTaHU3MOB.

Henenue kinetku — Muto3. Cragun muto3a. [Ipouecchl, mpoucxoasiiue Ha
Pa3HBIX CTAAUAX MUTO3a. BHOJIOrHYECKUA CMBICT MUTO34.

[Tporpammupyemas rubesb KIETKH — aloITo3.

@DopMbI pa3MHOXKEHHsI OPraHU3MOB: OecIioyioe U mosioBoe. Bunbl 6ecnonoro
Pa3sMHOXEHUA: JICJIEHHE HAJBOE, II0OYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXEHHUE. MICKycCTBEHHOE KJIOHHMPOBAHUE
OpPTraHU3MOB, €T0 3HAUYCHUE IS CEJICKLINH.

[TooBOE pa3sMHOKEHHE, €r0 OTIAUYMS OT OECTIOIO0TO.

Meiio3. Cragun menosza. Ilpouecchl, nmpoucxonsiive Ha CTaausax Meio3a.
IToBenenne xpomocoM B wmenosze. Kpoccunrosep. buonornueckuin cmbIca u
3HaYEHHUE MEeNo3a.

['ameTtorenes — mpoiecc 00pa3oBaHMsI TOJIOBBIX KIETOK Yy JKHBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKUA W sudHUKA. OOpa3oBaHWEe W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CrepMaro3ouj], SHIEKIeTKa) — CIEepMaTOreHe3 W OBOTCHE3.
OCOOEHHOCTH CTPOEHUSI SIMIEKIETOK H crepMaTo3ousoB. OIUI0A0TBOPEHHE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHEe3). OMOpPHOHAIBLHOE Pa3BHUTHE
(amOpuorenes). Otanbl SMOPHOHATBHOTO Pa3BUTHSI y MO3BOHOYHBIX KHUBOTHBIX:
IpoOsieHre, TacTpyJsiius, opranorere3. llocToMOproHanbHOE pa3BUTHE. |HITBI
NOCTAIMOPUOHAJIBHOTO Pa3BUTHS: MPsMOE, HENpsiMoe (JIMYMHO4YHOE). BrusHue



Cpelnbl Ha pPa3BUTHE OPTaHW3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIECHHBIC
YpPOACTBA.

Poct u pazButue pactreHuit. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE
CEMEHU, CTaJIUU PA3BUTHSL.

JleMoOHCTpauM:

Tabmuubr u cxembl: «DOpMbl pa3MHOXKEHUSI OpPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kinetku Oaktepuit», « CTpOCHUE MOJOBBIX KIETOK,
«Ctpoenue xpomocoMbl», «Knetounsiii nukny, «Pemnmukanus JHK», «Mwuto3y,
«Menosz», «lIpsmoe u HenpsMoe pa3BuTHe», «l'aMeTOreHe3 y MIIEKONUTAONINX U
4yenoBeka», « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmMaTo30U sl
MJICKOITUTAIOLIETOY, «SHIEKIIeTKa MIIEKOonUTaromero», «Kapuokmunes B KieTkax
KOpELIKa JIyKa», MarHuTHas MOJENb-alIUIMKalus «JleleHne KIETKW», MOMENIb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie U IpaKTHYECKHE PadoThI:

JlaGoparopuass pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHUMKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATax».

JlaGoparopuas pabora Ne 4. «M3ydeHue CTpOEHUSI TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacieicTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Mcropus pa3sButus reHeTuku. Posib nurosmorun
U SMOpHOJIOTUHM B CTAaHOBJIEHUM TE€HETHKU. Bkiam poccuickux u 3apyOekHBIX
y4€HBIX B pa3BUTHE TEHETHKUW. METOoNbl TEeHEeTUKH (TUOPUIOTOTHIYECKUH,
[IUTOTEHETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKui). (OCHOBHBIE TE€HETUYECKHE
noHATHS. [ eHeTndeckass CMUMBOJIMKA, UCTIOJIb3YEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUSI MPU3HAKOB, yCTaHOBIEHHbIE . Menaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH eIWHO-00pa3usi THOPHUIOB IEPBOTO
nokosieHusi. [IpaBwio [nOMUHUpOBaHUA. 3aKOH PACHICIUICHUSI PU3HAKOB.
I'mnioresa ynctorsl ramet. [logHOE U HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe  CKpelMBaHHWE. 3aKOH  HE3aBUCHUMOTO  HAcCJeIOBaHUs
npu3HaKoB.  llUTOreHeTHYECKUEe  OCHOBBI  JUTUOPUIHOTO  CKPEIIMBaHMUS.
AHanu3upymolee ckpenmpanue. Mcnonp30BaHne aHaIU3UPYIOLIEr0 CKPEIIMBAHMS
JUISL OTIPE/ICJICHUS] TEHOTHIIA OCOOH.

CuerienHoe  HacnefoBaHue TmpusHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBaHMIO 'eHOB. HapyleHne cuenyieHus reHoB B pe3yibTare
KPOCCHHIOBEpa.

XpOMOCOMHas TEOpHUsI HACIEACTBEHHOCTH. | €HeTUUECKUE KapPTHI.



I'enetnka mosa. XpoMOCOMHOE OIpEAEIICHHE Moja. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMerHslie M rereporameTHble oOpraHu3Mbl. HacnenoBanue
PU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3BMEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuaimoHHbIN sl M BapUallMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KAuE€CTBEHHBIE MPU3HAKA U HX
HOopMa peakuuu. CBoCTBA MOAU(PUKAIIMOHHON U3MEHUYHNBOCTH.

HacneacTBenHasi, Wi TeHOTUNHUYECKas, W3MEHYMBOCTh. KoMOuHaTHBHas
M3MEHYMBOCTh. Meilo3 M TMOJOBOM Tmpolecc — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTarimonHas n3aMeH4nBoCTh. Kinaccudukaius MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYUHBI MyTaluil. MyTtareHHbie (pakTopsbl.
3aKOH rOMOJIOTHYECKHUX PAJIOB B HaciHeACcTBeHHOUM n3MenunBoct H. M. BaBuiiosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun dyenoBeka. OCHOBHbIE METOABI TE€HETHUKH
YeJIOBEKa: TCHEATOTHUCCKIM, OJIM3HEI[OBBIM, IMTONCHETUYCCKIUI, OMOXUMUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpemeHHOE ONIPEACIICHUE TE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOUIBIO
[11P-ananu3a. HacnencTBeHHbIe 3a00JIcBaHHS 4YCIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HU € HACJIEACTBEHHOHN IMpenpacnoioKEeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue W TeHepaTuBHbIe MyTaruu. CTBOJOBBIE KIETKU. [IpuHUUMBI
310pOBOro 00pa3a KU3HHU, AUATHOCTUKH, NPO(UIAKTUKHI U JIEYEHUSI TEHETUYECKUX
Oone3Heil. Meanko-TeHeTUYecKoe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEAUIIMHCKON
T€HETUKHU B IPEIOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JIEBaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuiel 1 cxembl: «MOHOTMOPUIHOE CKpPEIIMBAHHUE U €ro ITUTOTCHETHYEeCKas
OCHOBa», «3aKOH PACIICIUICHUS] U €T0 IUTOTCHETHYECKass OCHOBa», «3aKOH YUCTOTHI
ramer», «JurudpugHoe ckpernmuBanuey, «l{uromornueckne OCHOBBI AUTHOPUIHOIO
CKpemmBanus», «Meio3», «BzanmoaelcTBue ajuiesIbHBIX T€HOB», «l'eHeTnueckue
KapThl pPacTeHWH, >KUBOTHBIX W YelioBeKa», «['eHeTuka Imoja», «3aKOHOMEPHOCTU
HACJIEIOBaHMUs, CUEIUICHHOTO C MOJIoM», «KapruoTuibl 4emoBeKka U )KUBOTHBIX»,
«Bunpl m3MeHYMBOCTHY», «MoaudukanroHHas H3MEHYUMBOCTH», «HacnenoBanue
pesyc- dhakTopay, «['eHeTrka rpymi KpoBu», « MyTallnoHHasI U3BMEHYUBOCTHY.
O6opynoBaHue: MoJeNu-aniuiukanuu «MOHOTHOpUIHOE CKpellMBaHUE,
«HenonHoe nmoMuHMpoBaHUEe», «JuruOpugHoe ckpemuBaHue», «llepexpéct



XpOMOCOM», MUKPOCKOII U MUKporpenapat «Jlpo3odunay (Hopma, MyTauu
(opMBI KPBUITEEB U OKPACKH TeNa), repOapuit «I opox moceBHOM».

JlabopaTtopHble U NpakTHYecKHe padoThl:

JlabopatopHasi pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
AUTUOPUTHOTO CKPEIIMBAHUS Y IPO30(UIIBI Ha TOTOBBIX MUKPOTIPENapaTax».

JlabopatopHas padota Ne 6. «M3ydenne Moau(pUKaIMOHHON U3MEHINBOCTH,
MOCTPOECHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOID).

JlabopatopHas pabota Ne 7. «AHaIM3 MyTanuii y 1po30(hUIIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktnueckass pabora Ne 2. «CocTaBieHHWE W aHAIW3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenexkups Kak HayKa W IMpoUecC. 3apOKICHHUE CEIEKUUH W JIOMECTHKALIHS.
VYyenue H. WM. BaBwioBa 0 1EHTpaXx TMPOUCXOXKIEHUS W  MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOKAEHUA AOMAIIHUX XKUBOTHBIX. CoOpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METOJIbI ceNeKIIMU. MaccoBbI U MHIMBUAYaIbHBIH OTOOPHI B
CEJIEKLIMU pPacTeHUl M KUBOTHBIX. OnEHKa 3KcTepbepa. bBIM3KOpOACTBEHHOE
ckpeniuBanue — WHOpumuHT. Yucrtas nuHUsA. CKpelIMBaHWE YWCTHIX JIMHUU.
I'erepo3uc, wiau rubpuaHas cuina. HepoacTBEeHHOE CKpelMBaHuE — ayTOPHUIMHT.
Otpanénnas rulOpuauzauus M €€ ycnexu. VCKyCcCTBEHHBIH MyTareHe3 WU
[OJIyYEHUE TMOJIUIIONIOB. JIOCTM)KEHMSI CENeKIMH PACTEHHH, J>KUBOTHBIX U
MHUKpPOOPTaHU3MOB.

broTexHOJIOTHsST Kak OTpacib NPOU3BOJCTBA. ['€HHAs HMH)KEHEpUs. OTallbl
co3ganusi pexomOuHanTHOW JIHK u Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kietounsle KylnbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KitoHupoBaHue BBICOKONPOAYKTHBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHHU3MOB.

Dkojioruyeckue M dtuyeckue  npobiembl. MO —  reHeTHuyecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmuiel 1 cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «[lopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanéunas rudbpuauzanus», «Padoter akagemruka M. @. BanoBay,
«Jlomumnonnus», «OO0BEKTH OuoTexHonorum», «Kinerounsie KyabTypel U
KJIOHUPOBaHUE», «KOHCTpYHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCcKOX035UCTBEHHBIE PACTEHUS.



JlaGopaTopHble U IpaKTHYECKHE PadoThI:

Oxckypeust «OCHOBHBIE METOABI M JIOCTHXKEHHSI CEJEKIMM PACTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO34WCTBO, JaOOpaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBosIOIUOHHAS OMOJIOTHS.

[IpeAnocbUIKM BO3HUKHOBEHUSI JBOJIIOIMOHHOW TEOPUU. IBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJNOruu. BiusHue 3BOJIIOIMOHHON TEOpUU HA PAa3BUTHE
OMOJIOTHHU U JPYTUX HayK.

CeuzerensctBa 3Bomonuu. IlaseoHToNOrMYECKHE: MOCIEAOBATEIBHOCTD
HOSIBJICHUS BHUJOB B TNAJIECOHTOJOTHYECKOM JIETONUCH, MEpeXOoAHble (OPMBI.
buoreorpadguueckue: cxocTBO U paznuuue GayH u Gpaop MaTEPUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHE: CXOACTBA W Ppa3inyusi SMOPHUOHOB pAa3HBIX BHUJIIOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-AHATOMUYECKHUE: TOMOJIOTMYHBIE, aHAJIOTHMYHBIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJUYECKUX MYyTEel y BCEX
OpraHU3MOB.

OBomonuonHas teopuss Y. JlapBuna. IlpeanochulkKu BO3HUKHOBEHUS
napBuHU3Ma. JIBHOKyliue CHJIbl 3BONIOUMU BUAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HeompeaenEHHas W3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Boouu (CTI) u €€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA U SBOJIOLINH.

JBrxymue cuibl ((pakTopbl) SBOJIOUUHA BUAOB B Mpupojie. MyTallMOHHBIN
npoluecc M KOMOWHATHBHAas W3MEHYMBOCTH. [lomynsiliMOHHBIE BOJHBI U Jpeid
reHoB. M3ouisiiust © MUrpanusi.

EcrtecTBennbiit otO0p — Hampamisiomui (akTop HBOMOIUU. DOpPMEI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCT, OPraHM3MOB Kak pe3yibTarT 3Bodonuu. [Ipumepsr
MPUCTIOCOOJICHHM Yy OpraHu3MOB. ApoMop(}o3bl U UANO-aJaNTaIUH.

Bun u BumooOpazoBanme. Kpurepum Buga. OcHOBHbBIE  (POpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IKOJIOTUUECKOE.

MakposBomorusi. DopMbl  3BONIOUMU:  QuieTHYecKas, JAUBEPreHTHas,
KOHBEpreHTHasi, napasuienbHas. HeoOpaTtuMocTh 3BOJIOLHUU.

[IporcxoxneHne OT HecleUnaau3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3aursa. AanTuBHAs paguanus.

JdeMoHCcTpanuu:



[Toprpetsr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 3. TI'ekkenb, @. Mromiep, A. H. CeBeprios.
Tabmuupl u cxemsl: «PazBuTHEe OpraHMYECcKOro Mupa Ha 3emiie», «3apobIln

MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «®DopMbl  OOppOBI  3a
cyuiecTBoBaHue», «EctectBeHHbIll 0TOOp», «MHOroobpasue copToB pacTEHUI,
«MHorooOpa3ue  mopox  KUBOTHBIX»,  «llomymsiunum»,  «MyTanuoHnHas

U3MEHUYUBOCTEY», «ApomMopdosb», «Unuoagantamumny, «O01mas nereHepamms»,
«/IBmkymue cuibl 3Boimonnmn», «Kapra-cxema wMapmipyra myremectBus Y.
Hapsunay, «bopr0a 3a cymniectBoBanue», «I[Ipucrnoco0aeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE, « IKOJIOTUYECKOE BUI000pA30BAHHE.

O06opynoBaHKe: KOJIJIEKIUMS HACEKOMBIX C PAa3IUYHBIMU THUIAMU OKPACKH,
Ha0Op IJIOJOB U ceMsiH, KoJuieKiusi «IIpumepsl 3alUTHBIX OPUCTOCOOJIECHUN Yy
KUBOTHBIX», MoJieNib «OCHOBHBIC HANpaBJICHUS SBOJIOLUN», 00bEMHAS MOJEIb
«CtpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIX».

buoreorpapuueckas kapta Mupa, KoieKIus «DOpMbI COXPAHHOCTH
HMCKOTIAeMbIX JKMBOTHBIX M pacTeHuil», Mojaenb ammukanus «llepexpéct
XpOMOCOM», BIIlaxHble Tmpenaparbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYHIKW», MUKponpenapar «Jpo3zodunay (Hopma, MyTaruu GoOpMbl KPBUIBEB U
OKpacKu TeJja).

JlabGopaTopHblie U IpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOPGHOJIOTHYECKOMY
KPUTEPHUIO».

JlaGoparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTraHU3Ma U
€€ OTHOCUTEIBHOTO XapaKTeEpay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emuIe.

JloHayuHble TPEACTABICHHUS O 3apOXKACHUM >KU3HH. HayuyHble ruUmoressl
BO3HUKHOBEHHUs KW3HU Ha 3emiie: abWoreHe3 W maHcrepMus. XuUMHUYecKas
ABOJIONMS. AOMOTEHHBIM CHHTE3 OPTraHMYECKHUX BEIECTB M3 HEOPraHUYECKHUX.
DKCIEpUMEHTANIBbHOE MOATBEPAKICHUE XUMUYECKOW HBOMONNY. HavanbHble 3Tambl
ounonornueckoi sBomroruu. ['mmnoresa PHK-mupa. dopmupoBanrne memOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHUE MPOTOKJETKU. lIepBble KIETKM M HX 3BOJIIOIUA.
dopMUpPOBaHUE OCHOBHBIX TPYIII KHUBBIX OPTaHU3MOB.

PazButHe xu3Hu Ha 3emiie mo spam U nepuojaM. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [laneo3olickas spa u €€ nepuoAbl: KEMOPHUICKUM,
OPAOBUKCKUM, CUITYPUHUCKHM, IEBOHCKUM, KAMEHHOYTOJIbHBIMN, TIEPMCKHUM.

Me3o30rckass 3pa W €€ TEpUOAbl: TPUACOBBIA, FKPCKUN, MEJIOBOM.

Kanno3orckas spa U €€ nepuoabl: NajJeoreHOBbIM, HEOTEHOBBIN,
AHTPOIOTECHOBBIM.



XapakTepucTruKa KJIuMara U reoJIorM4ecKux mnpoueccoB. OCHOBHBIE ATalbl
HBOJIIOLIMKA PACTUTEIBLHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u
XKUBOTHBIX. [I0siBIIEHNE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPTraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak oOTpakeHue HBOMONUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaKk Hayka. PazButue npeacraBieHuil o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydeHHus aHTpororeHe3a. CXOAcTBa H
pa3IMyUs YEJIOBEKA U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

HBrwxymue  cwibl  (dakTopel) — aHTPOINOTEHE3a. Hacnencreennas
M3MEHYMBOCTb W  €CTECTBEHHBbI 0TOOp. OOLIECTBEHHBI 00pa3 KHU3HH,
M3TrOTOBJICHHE OPYIUH TpyZAa, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBH 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbld, Yemoek npsaMoxonsdiini, YeoBek HeaHAEpTaIbCKuK, YesoBek
pasyMHbIii. Haxonku uCKOIaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOMIHAS
(eBpasuiickasi),  HErpo-aBCTpaJiOWAHAs  (PKBATOpHUAJIbHAS),  MOHTOJOHIHAS
(a3maTcko-aMepuKaHCKasg).  UYepTbl  NIPUCIOCOOJIEHHOCTH  IPEACTABUTENCH
YeJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. ENMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JlemoncTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Muwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuinel 1 cxeMmbl: «Bo3aukHOBeHne CoOHEYHOW CUCTEMEBD», «Pa3BuTne
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KuUBOTHas  KJIETKay,
«IIpokapuoTnueckast kierka», «COBpEMEHHas CHUCTEMa OpPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMMYECKMX YepT CTPOEHHUS YEJIOBEKA U UEJOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKUX  HAxXOJOK  IPEAKOB
COBPEMEHHOIO 4YeJIOBEKa», «/[peBHenmme moan», «/peBHue monn», «llepBbie
COBPEMEHHBIE JIIOIN», «UeI0BeUeCKHe pachly.

O6GopynoBanue:  mysku  «IIpoucxoxaeHue — 4denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAaHJEpPTalblla, KPOMAHBOHIIA), CJICTIKA WJIU
M300paKEeHMsI KaMEHHBIX OpYyIWUi TEPBOOBITHOTO 4YeJOoBeKa (KaMHH-YOTMIIEPHI,
pyoOuna, ckpebna), TEOXpOHOJOTHYecKas Tabnuma, Koywiekmus «DopMbl
COXPaHHOCTH MCKOTIAEMbIX >KUBOTHBIX M PACTECHUI.

JlaGopaTopHble U IpaKTHYECKHE PadoThI:

[Ipaktuueckas padora Ne 1. «M3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHsi «DBOJIOLHS OPraHU4YEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3zmbl U OKpPYKaloIIas cpeaa.

DKoJIOTHSI KaK HayKa. 3ajauu U pa3eibl SKOJOTUU. MeTOo bl IKOJIOTHYECKUX
HCCIIEI0BAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAas, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue (axktopel. Kiaccudukanus sKonorudeckux (HakTopos:
abuoTHueckne, OMOTUYECKME U AaHTPOMOTeHHbIC. JIeHCTBHE 3KOIOTUYECKUX
(aKTOpOB Ha OPTaHU3MBL.

Abunotnyeckue (akTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucniocoOnenust OpraHu3MoB K  JACMCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonornyeckne puTMsl.

buotnueckue  (akTophl. Buner  GuoTHueckux B3aUMOJEHCTBHM:
KOHKYpEHIUA, XUITHUYECTBO, CUMOHNO3 U ero ¢opmsl. [lapasutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M,
HeiiTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOACHCTBUM sl CYLIECTBOBAHMS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKH monyssiud. OCHOBHBIE IOKA3aTENH
MONYJSIUUUA: YHUCJIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJuHaMuKka YMCIC€HHOCTU MOMYJISILHUU U €€ PEeryIIsIius.

JlemoHncTpanum:

[Toptpetsl: A. I'ym6oabaT, K. ®@. Pynwe, O. I'ekkerns.

Tabmumpsr u cxembl: kapTa «IIpuponnbie 30Hb1 3emuny, «Cpenbl 0OUTaHMS
opranusmoBy», «®oronepuoansm», «llonmymsuun», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU MONYJISUUA UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlaGopaTopHblie 1 NpaKTHYECKHE PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdosornueckne 0COOCHHOCTH PAaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[Togacuét mIOTHOCTH MOMYJISIUN pa3HBIX BUIOB
pPacTEHUI.

Tema 4. CoolOmiecTBa M 3K0J0rH4eCKHE CUCTEMBI.

CooOmiecTBo opraHu3mMoB — OuorneHo3. CTpyKTyphl OHOLIEHO3a: BHIOBas,
OpOCTpaHCTBEHHasA, Tpoduueckass (muiienas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Okosornueckre CcuctemMbl (d9kocuctembl). [loHstTe 00 »dKocucTemMe w
ouoreoneHo3e. OyHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peyleHThl. KpyroBOpOoT BEmIeCTB M MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckne (muieBbie) YpPOBHH DJKOCHUCTEMBI. [lWieBble Temd W CETH.
OcHOBHBIE TIOKa3aTeld 3KOCHUCTEMBbI: OHoMacca, MNPOAYKIUS. ODKOJIOTHYECKUE
nupamMubl: MPOAYKIMHU, YHUCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYJISILMS, pa3BuTue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIM IIHPOKOJIMCTBEHHOTO JIEeCa.

AHTpPOTIOTEHHBIE  SKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonoruueckoe u Xx031WCTBEHHOE 3HAYCHHE arPOIKOCHUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak ¢akTop ycroduumBocTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOro pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, cocraB u CTpyKTypa
ouochepnr. JKuBoe BemectBo U ero ¢GyHkuuu. OcobeHHOCTH Ouochepsl Kak
rJ100aNbHOM JKOCUCTEMBI. JlMHaMU4eckoe paBHOBeCME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BeleCcTB U OMOT€OXUMHUYECKUE LUKIIbI 3JIEMEHTOB (Yriepoja,
azota). 30HaAIbHOCThL OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTpOIIOreHHbIE U3MEHEHUS B Orocdepe.
I'moGanpHbIE SKOJIOTHYECKHE TPOOIEMBI.

CocyiiecTBoBaHue MPUPOIBI u YEJI0BEUECTBA. CoxpaHnenue
O0Mopa3Ho00pa3us Kak OCHOBA YCTOMYMBOCTH Ouocgeprl. OCHOBa paliMOHAIBHOTO
yOpaBJICHUs] TPUPOJHBIMU pECypcaMd W UX HCHOJb30BaHME. JloCTHKEHMS
OMOJIOTHUY U OXpaHa MPUPOJIBIL.

JlemoHncTpanum:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxembl: «llumeBbie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «IKOJOTUYECKAS MUpaAMUIA,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3 Bomoéma», «ArponeHos3», «lIpumepHbie
AQHTPOIIOTEHHbIE  BO3JACUCTBHUS HA HOpupony», «Baxhenmme  UCTOYHUKU
3arpsi3HEHHS BO3/yXa W TPYHTOBBIX BOJ», «[louBa — BakHEMIas COCTABIISIONIAS
ouochepnr», «DakTopsl nerpaganuu nouBy, «llapHukoBbiil 3 dexT», «DakTopsl
PaAMOAaKTUBHOTO 3arps3HeHus ouocheprr», «O0mas crpykrypa Ouochepsn,
«Pacnipoctpanenue >xu3Hu B Oumochepe», «O30HOBBIA JKpaH OUOCHEpH»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopor azota B mpupoe.

ObopynoBanue: Mojenb-anmanKanus « Tunuyasle OMOIEHO3b», repbapuii
«PacTtutenpHbIe COO0IMECTBaY, KOJUIEKINH «bruorieHo3y», «Bpeautenn BaxHEHIIX
CEIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuu © KOJUICKIIMA PACTCHHA W
KUBOTHBIX, MPUHAJJICKAIIME K PA3HBIM IKOJOTMYECKUM TpyMnaM OJIHOTO BUJA,



Kpacnas xuura Poccuiickoit ®exnepanuu, U300pakeHHUs] OXpaHIEMBIX BHIOB
pacTeHU U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

Cormacuo ®I'OC COOQO, ycraHaBIMBaIOTCS TPeOOBaHUS K pe3yJbTaTaM
OCBOCHMS  OOydaloUIMMHCS MpPOrpaMM  CpeIHEero oOmero oOpa3oBaHMSL:
JUYHOCTHBIM, METANIPEMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHMS Ipeamera «buosmorusy
BBIJICTICHBI CJICYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYUYarOIIUMUCS POCCUUCKOM
rPaXXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWYhe MOTHBAllMM K OOydeHHIO  OHWOJIOTHH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPCHHUX YOEKICHHM JUYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEW M HUCTOPUYECKUX TPATULUA pPa3BUTHSI OHUOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JNEATEIbHOCTH IIEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, IMPUCYIIUMHU CHCTEME
OMOJIOTHYECKOTO0  O0pa30BaHUs, HAJIWYUE DKOJOTHYECKOTO IIPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IICJIM M CTPOUTD KU3HEHHBIC TIJIaHHI.

JIn4HOCTHBIE PE3YyNbTAThl OCBOCHHUS MpeaMeTa «buosorus» mocTUrarorcst B
€MHCTBE Y4YeOHOW M BOCHHUTATEIbHOW JEATEIBHOCTM B COOTBETCTBUU C
TPAAUIIUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMA B OOIIECTBE IpaBUJIaMH W HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAaHUS U
CaMOpAa3BUTHA, Pa3BUTHUS BHYTPEHHEW TO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY W MPABOIOPSAJIKY, YETIOBEKY TPyJa U CTApIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OEPEKHOTO OTHOIIEHUS K KYJIbTYpHOMY HACIEIUI0 U
TpaAUIHUsIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepanuu, nNpupoac u
OKPY’KAIOIIEH Cpele.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mnpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JTUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllu{, TO3UTHUBHBIX BHYTPEHHHX  YyOEXJEHUH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIEeCTBA, pacUIMpPEeHUE >KU3HEHHOTO
ONBITA M ONbITa ACATEIBHOCTH B IMPOIECCE peAU3alMd OCHOBHBIX HAIPABJICHUM
BOCITUTATEJIbHOU JAEATEILHOCTH, B TOM YMCJIC B YACTH:

1) rpaskaIaHCKOr0 BOCIHTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMU 00YYArOIIErocs Kak aKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCHICKOTO 00IIECTBa;



OCO3HaHWE CBOMX KOHCTHUTYIIHMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHAa Y MPaBONOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIIBHOCTA TMPHU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUA YYCOHBIX W MO3HABATEIBHBIX 3a7a4, BHITTOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNISITH COOCTBEHHYIO TMIO3UIIMI0O IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOMU KU3HHU U OOBIICHATH €¢;

YMEHHE YUWUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIEH C pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMHU U
COLIMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIITOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEAOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUS K MHEHHUIO OINMOHEHTOB MpPH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHOUN W BOJIOHTEPCKOU IESITETbHOCTH;

2) NaTPUOTHYECKOTO BOCIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY HApOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunon, ropmoctu 3a cBOM Kpad, CBOWO PonanHy, CBOW f3bIK U KYJIBTYpPY,
IIPOLIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MAMATHUKAM MPUPOJIbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHHUE W
pa3BUTHE OWOJIOTMHM, TOHUMAHHUS 3HAYEHUS OWOJOTMM B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujciiHas yOeXIEHHOCTh, TOTOBHOCTh K CIYyXeHHI0 U 3ammre OTedecTna,
OTBETCTBEHHOCTb 32 €ro CyaAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCHHTAHUA:

OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B TOCTPOEHHUE YCTOWMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTEINISIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS UEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poceny;

4) 5cTeTH4ecKOro BOCIUTAHMUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ACTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;



NOHUMAaHUE 3MOLMOHAIBHOTO BO3/IEUCTBUS KUBOW MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIP)XEHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIICHUE
POSBIISITH KAUeCTBa TBOPUECKOM JIMYHOCTH;

5) ¢u3uveckoro BocmUTaHHUA, (POPMUPOBAHMS KYJILTYPbI 30POBbsl U
IMOLMOHAJBHOTO 0J1AT OOy YU :

NOHMMAaHUE U peanu3alus 3J0pOBOro M 0e30MmacHOro o0pasza KU3HU
(3mopoBOE  MHUTaHUE, COONIOJEHWE TUTHEHUYECKUX TpaBUI W HOPM,
cOamaHCUPOBAHHBIA PEXUM 3aHATUH HM  OTAbIXa, pEryispHas Qundeckas
AKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (pU3HUECKOMY U IICUXUYECKOMY 370POBBIO;

NOHMMAaHUE LEHHOCTH MPaBWI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEACHUSI B CUTYaLlUsAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HHU JIIOJCH;

OCO3HaHHUE TOCJEACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHHUs
QJIKOTOJIs1, HAPKOTUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTh K TpPYIy, OCO3HAaHHE LIEHHOCTH MAacCTepCTBa, TPYAOIIO0HE;

TOTOBHOCTbh K AKTHMBHOU JIEATEIBHOCTH TEXHOJOTUYECKON M COLMAIBHON
HaIpPaBJIE€HHOCTH, CIOCOOHOCTh MHMIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBIIIOJIHATH TAKYIO JI€STEIIBHOCTB;

UHTEpEC K pa3InyHbIM cepaMm MpodeccrnoHabHON NesATEIbHOCTH, YMEHHE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymiei npodeccu W peasu30BHIBATH
COOCTBEHHbIE KU3HEHHBIEC IJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) 7KOJIOTHYECKOT0 BOCIUTAHUA:

AKOJIOTUYECKU 1EIeCO00pa3HOE OTHOLIEHHWE K MPUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMUS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOW KyJIbTYphl: MPUOOpPETEHUE OIbITA
IUTAHUPOBAHUSA TIOCTYIKOB UM OLIGHKM WX BO3MOXXHBIX TMOCIHEACTBUN IS
OKPYXKarLIEH Cpebl;

OCO3HaHUE TI00aTbHOIO XapakTepa SKOJIOTMUECKHUX MpoOJeM U myTed ux
pelIeHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUHU
3HAHUST W YMEHUS TMpU peuleHuH MpoOJeM, CBA3AaHHBIX C paldOHAIbHBIM
IPUPOJIONONIB30BaHUEM  (COONIIOIEHWE  TpaBWJI  MOBEACHUS B MPUPOJIE,
HaIlPaBJIEHHBIX HA COXPAaHEHHWE PABHOBECHS B 3KOCUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, OMOoChephl);



AKTUBHOE HENPUATHE JACUCTBUW, MPUHOCIIIMX BpEI  OKPYKAIOLIEH
MPUPOTHON Cpelie, YMEHHE TPOTHO3UPOBATh HEOJATOMPUATHBIE SKOJOTUYCCKUC
NOCJEACTBUA NPEANPUHUMAEMBIX IEVCTBUNA U MPEIOTBPAILATh UX;

HaJMYUE PA3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa JEATEeIIbHOCTH AKOJIOTUYECKOM HaIPaBJIICHHOCTH, yYMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIbHOM, KOMMYHUKATUBHOW W COLHAIBHOMU
NPaKTHKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUUECKOMN JEATEIBHOCTH SKOJIOTMUYECKON
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYWTATENbCKON KYJNbTYpPhl KaK CpEICTBa
B3aUMOJICHCTBUS MEXKTY JIFOABMHU U MO3HAHUS MUPA;

NOHUMaHUE CchenupuKn OHOJOTUM KaK HayKh, OCO3HaHUs €€ pOJu B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIE€JIO0CTHOTO
MPEJCTaBICHUST 00 OKpPYXaIoIIeM MHUpPE KaK O €IUHCTBE MPUPOIbI, YEJIOBEKA M
oOliecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHuH MpodiaemM
COXpPaHEHUS MPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTHM JIi COBPEMEHHOM IMBUIIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE MNEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaThb PEeCcypcHble  NpoOJeMbl  Pa3BUTHSA
YeJIOBEUECTBA, MOMCKA MyTel BhIXOAA U3 TTI00ATBHBIX YKOJOTUYECKUX MPOOIeM U
obOecrieueHrs  TepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCTIOJIb30BAHUIO TIPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJIOTMYECKHX 3HAHUW B IEJAX
MOBBINMICHHUST OOMIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydJarouuxcs, GpopMupyemon
IpY U3y4YE€HUU OMOJIOTHH;

MOHUMAHHME CYITHOCTH METOJOB IMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCMOJL30BaTh IMOJy4aeMble 3HAHHS JUIs aHalu3a |
OOBSCHEHHUSI SIBJICHUN OKPYXKAIOIIET0 MUpa U MPOUCXOMSAIINX B HEM M3MECHCHHM,
yMEHUE JeJlaTh OOOCHOBAHHBIC 3aKJIFOYEHHS HAa OCHOBE HAy4HBIX (PaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s
perieHus mpo0IeM B peabHbIX KU3HCHHBIX CUTYAIUAX;

OCO3HAHHME IIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILIECTBIISITh
IPOEKTHYO U UCCIIEIOBATENIbCKYIO AEATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEpPHIBHOMY  OOpa3oOBaHUIO U
caMo00pa3oBaHNIO0, K AaKTMBHOMY TMOJIYYEHHIO HOBBIX 3HAHHUW MO OHOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3yabTaThl OCBOEHHUS ydeOHOro mpenmeta «buomorus»
BKJIIOYAIOT: 3HAYMMbIEe JUIi (OPMHUPOBAHUA MHPOBO33PEHUS OOYYArOMIMXCS
MEXIUCHUTUITMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE MOHATH, OTpaXKarollue
[EJIOCTHOCTh HAy4yHOM KapTUHBI MUpa M cHeluduKy METOJO0B IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIUs, SIBJICHUE, MPOILECC,
CUCTEMa, Hay4dHbIH (haKT, NPUHLNII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIEIOBaHME,  HAONIOJICHWE,  W3MEPEHHE,  OJKCIEPUMEHT H  APYIHx),
YHUBEpCAJIbHbIE y4YeOHBIC JEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PErYJISITUBHBIE), oOecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHOM
IPAaMOTHOCTH Y  COLMAJIBHOM KOMIETCHIIMH OO0YyYaroluxcsi, CIHOCOOHOCTh
o0yJaromuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUIMHAPHBIC,

MUPOBO33PEHUYECKHE 3HAHUS W  YHHUBEpPCAJbHbIE Yy4yeOHbIE JEHCTBUA B
ITO3HABATEILHOW U COLIMAIIBHOM MPAKTHUKE.

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS IPOrpaMMBbl CPEIHErO O0OILEero
oOpa30BaHMsl TOJKHBI OTPaXkKaTh:

Osiaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
NEeUCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OPMYJIHMPOBATh W AKTyaJlU3upoBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPH OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cuHTE3a, CpaBHEHUS, KiIacCUPUKaUU, 000OIIEHUS), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHSTHH (BBIACNATh UX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH
CBSA3U C IPYTHUMH NOHATHIMH ),

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEpUU HX
JOCTHKEHHUSI, COOTHOCUTB PE3YyJIbTaThl AEATEIbHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS AJi1 00bsICHEHUS! (DAaKTOB U SIBJICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE PACCYKIEHUA (MHAYKTHBHBIE, JAEIYKTUBHBIEC, IO
AHAJOrUM), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYUS B pPacCMaTpPUBAEMBbIX
ABJICHUAX, (OPMYIMPOBATH BBIBOJbI U 3aKJIFOUEHUS;

IPUMEHSATh CXEMHO-MOJICJIbHBIE cpencrtea A IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSI3€M M OTHOILEHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a



TAK)K€  NPOTUBOPEYMH  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHbIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IJIaH pEHIeHUs NpoOJIeMbl ¢ YYETOM aHalv3a HUMEIOIIUXCS
MaTepUalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ACSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJSIM, OLIEHUBATh PUCKU MOCIEACTBUN AESITENbHOCTH;

KOOPIMHHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBHUSIX PEATBHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aMMO/IEICTBYS;

pa3BUBaTh KPEaTUBHOE MBILUICHUE TIPU PELICHUH KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCJIEI0BATEILCKIE 1eiiCTBHS:

BJIa/I€Th HaBbIKAMU Y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pas3pelieHuss Opo0JeM, CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY IOUCKY METOJIOB PEIIEHU MPAKTHYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJIbBI JCATEINBHOCTH IO IOJYYEHHID HOBOIO
3HAHUS, €ro MHTEpIpEeTald, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B Y4eOHBIX
CUTYaLIMSIX, B TOM YHCJIE IPHU CO3/IaHUU YUEOHBIX U COLMATBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIM TUI MBILUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUAMH U METOJAMU;

CTaBUTh M (opMyIuMpoBaTh COOCTBEHHBbIE 3aJauyd B 00pa30BaTEIbHOU
NEATENBHOCTH U KU3HEHHBIX CUTYalLUsX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSA3M W aKTyaJIU3WpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ PEIICHUs, HAXOAUTh apryMEHThI UIsl JOKa3aTellbCTBa
CBOMX YTBEP>KJICHUI, 33]1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TOJIYYCHHBIE B XOJE€ PEIICHUS 3aJayd  Pe3yJbTaThl,
KPUTHUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OILICHKY HOBBIM CHUTyallUsiM, OLEHUBATh MPUOOPETEHHBIM OIbIT;

OCYILECTBIISATh LEJICHANIPABICHHBIN MOUCK MepeHoca CPEACTB U CIOCOO0B
AeicTBUs B IPO(ECCHOHATIBHYIO CPENy;

YMETh MEPEHOCUTh 3HAHUS B MTO3HABATENIbHYIO U MPAKTUYECKYIO0 001acTH
KU3ZHENIEATEIIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBbBIE UJIEH, NIPEJIaraTh OpUrHHAIbHBIC TTOAXO/bl U PEILICHNUS,
CTaBUTb POOJIEMBI U 33]1a4H, IONYCKAIOIIKE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ uHdopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOpMALUU (TEKCTE yueOHOTO
nocoOus, HAY4YHO-TIONYJIAPHOM JIUTEpaType, OHOJOTMYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHANU3UPOBAThH



HH(}OPMAITUIO PA3TUYHBIX BUIOB U ()OPM TIPEICTABIICHUS, KPUTHIECKH OICHUBATH
€€ T0CTOBEPHOCTh M HETIPOTHBOPESUNBOCTH;

(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTh PA3JIMYHBIC METOJBI TP TOUCKE U
otbope Omosornueckor mHGOPMAITMH, HEOOXOAMMOM TSI BBITTOJIHEHHS YI€OHBIX
3ajay;

npuoOpeTaTh OIbBIT HWCIOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (opMy  mpenacTaBiieHUs
Oounonornyeckor uHpopmaru (CxeMbl, rpa@uKu, AUarpaMMbl, TaOIUIbI, PUCYHKH
H IpyToe);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KAadeCTBE CpEICTBA TpH pabdoTe C
Ouonoruyeckod uHGOpMAIME: MPUMEHITh XUMUYECKHE, (U3HYECKUE W
MaTEMaTUYECKUe 3HAKU U CHUMBOJIbI, (OpMyIbl, aOOpeBHATYpy, HOMEHKIATYDY,
WCIIONIB30BaTh M TPEOOpa3oBhIBATh  3HAKOBO-CHMBOJHMYECKHE  CpPEICTBA
HaTJISITHOCTH;

BIIQJICTh ~ HaBBIKAMH  pACloO3HAaBaHWS W 3alIUTBl  WHOOpPMAIHH,
UHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByaieHUe yHUBEPCAJTbHBIMU KOMMYHHUKATUBHBIMM 1€HCTBUAMM:

1) odmenme:

OCYIIECTBJISITh KOMMYHUKAIIMHM BO BCeX cpepax KU3HU, aKTUBHO YHaCTBOBATh
B JMAJIOTE WM JUCKYCCHH TIO CYIIECTBY OOCYXIAaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCHUTEIBHO BBITOTHEHHUS MPEAJIaracMoiu
3a/1ay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TO3UITUN IPYTUX YYaCTHUKOB
JIAaJIora Uik JUCKYCCHH);

pacmo3HaBaTh HEBepOAJbHBIE CpEJACTBA OOIICHMs, MOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(MIWKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(QJIMKTHI K BECTH IIEPETOBOPHI;

BJIQJCTh PA3IMYHBIMU CIIOCOOAMHM OOIIEHUS W B3aMMOJICHCTBHS, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOECETHUKY
1 B KOPPEKTHOU opMe PopMyIupoBaTh CBOU BO3PAKCHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCITOJIB30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsI IeSITeIbHOCTD:

MOHMMAaTh M HCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUAYAILHOM
paboTHI IPH peIIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYNTOBBIX ()OPM B3aUMOJICUCTBUS NP PEIICHNN yU4eOHOM 3a/1a4u;

BBIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBUU C YYETOM OOITUX
WHTEPECOB, U BO3MOKHOCTEHN KaXKJOTO WieHA KOJUICKTUBA;



NPUHUMATh LM COBMECTHOM  JI€ATEJIbHOCTH, OPraHHU30BBIBaTH H
KOOPJIMHUPOBATh JCHUCTBUS IO €€ IOOCTMIXKEHUIO: COCTABIATH IUIAH JACHUCTBUU,
pacupenensaTb pojaud ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHO paboThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KaXKJIOIO0 yYaCTHHKAa KOMAHABI B
oO1IuMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSM;

npejyiaraTh HOBBIE TPOEKTHI, OIEHUBAaTh HJAEH C TMO3UIMH HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TO3UTHBHOE CTPATETHYECKOE IIOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YyHUBEPCAJIbHBIMHU PeryJSTUBHBIMU 1€/iCTBUSMU:

1) camoopraHu3zanms:

UCIOJb30BaTh OMOJIOTUYECKHE 3HAHUS [UIsl BBIABICHHUS NPoOJIEeM U HUX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN 1€JEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JEHCTBHSIX M IOCTYIKax IO OTHOLIEHHWIO K >KMBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYLIECTBIIATh IO3HABATENIBHYIO NESITEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTeIbHOM
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pEIIeHHs MpoOJeMbl ¢ yu€ToM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacipsATh paMKU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHI;

JieJ1aTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pELLICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (HOPMHUPOBAHUIO M TPOSIBICHHUIO MIUPOKON 3SPYyIULUU B
pPa3HBIX 00JIACTSIX 3HAHWM, IOCTOSHHO TOBBIIATH CBOW 0Opa30BATENbHBIN |
KYJBTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJaJ€Th  HABBIKAMM  [O3HABAaTEJIbHOM  pediekcuu KaKk  OCO3HAHUs
COBEPIIAEMBIX JIEWUCTBUMI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUH, UCHOJIb30BaTh MPHUEMBI pedIeKCUH AJIs OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHUS;

YMETh OLICHUBATh PUCKU WU CBOEBPEMEHHO MPUHHUMATh PELICHHUS MO HX
CHUKEHHIO;



MPUHUMATh MOTHBbI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yiIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE ceOsl U APYTHUX:

IPUHUMATH ce0s1, TOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHMBBI M apryMEHTbl JPYIMX IIpU aHaIU3€ pe3yJbTaTOB
NEeATEINbHOCTH;

IpU3HABaTh CBOE MPABO U NPABO APYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTh NOHUMATh MHP C IMO3HUIIMH JPYTOro 4eIoBeKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Ay yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeo0pa3oBaHUI0 3HAHWM, BUBI JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PA3JIMUHBIX YYCOHBIX CHUTYyaIMAX, a TaKKE B pEaIbHBIX
KU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C Oumosioruedd. B mporpamme mnpeameTHbIC
pe3yNbTaThl MPEACTABICHBI IO TOJaM 00y4YEeHHUSI.

[IpeameTHbIC pe3ynbTaThl OCBOCHHS yueOHoOro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIK OMOJIOTUM B CHUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpPA M HAy4YHOIO MHUPOBO33PEHMS, O BKJIA/€ POCCUHUCKHX H
3apyOEKHBIX  YUYEHBIX-OMOJOTOB B pa3BUTHE OWOJNOTHH, (DYHKIIMOHAILHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a]1ay;

YMEHHUE PACKPBIBATH COAEpPKaHWE OHOJOTMYECKHX TEPMHHOB W TOHSITHM:
KW3Hb, KJIETKA, OpraHu3M, MeTabojsu3M (OOMEH BEIIECTB U IpEeBpallecHue
SHEPrum), TOMEOCTa3 (CaMOperyslus), YPOBHEBAs OpraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEPOIYKIIHS ), HACIEACTBEHHOCTh, I3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHAs,
MyTallMOHHAsI, IIEHTpaJibHas J0rMa MOJIeKYyJsapHOU Owuosioruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 eHTpax MHOrooOpas3usi u
MPOUCXOXKJICHUS KyJIbTypHbIX pactenuii H. Y. BaBunosa), onpenenars rpaHullbl
UX NPUMEHUMOCTHU K )KMBBIM CHCTEMAaM;

yYMEHHE BJIaJIETh METOJIAMU HAYyYHOTO MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAHUE YKUBBIX CHUCTEM, IMPOLECCOB U SIBJICHUM, OpraHU3alys U IPOBEJICHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISIBJICHHE
3aBUCUMOCTH MEX]y HUCCIEIyeMbIMU BEJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUHA M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJIEIATh CYILIECTBEHHbIE PU3HAKH BHUPYCOB, KJIETOK IMPOKAPHUOT U
9YKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHAa BEILECTB M MPEBPALCHUSI SHEPTUHU B KIETKe, (POTOCHMHTE3A,
IUTACTHYECKOTO W BJHEpPreTHueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, WHIMBHIYAJIbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHUE NMPUMEHATHh NOJIyYEHHbIE 3HAHUA ISl OOBSICHEHUS OHMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, I NMPUHATHUS NPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HH C LeJbl0 olecrieyeHus: Oe30MacHOCTH CBOEro 3J0POBbS U 3J10POBbS
OKpY>KaIOIIUX JIOAEH, COOJII0IEHUsI HOPM I'PaMOTHOTO TIOBEJIEHUS B OKpPYKarOIIen
OPUPOJHOM cpene, MOHMMaHUE HEOOXOAMMOCTH HCIIOJIb30BAHUSA JOCTUKEHUM
COBPEMEHHOU ouonoruu " OMOTEXHOJIOTUHA 11  PalMOHAJIBHOTO
MPUPOJONOIb30BAHHS;

YMEHUE pellaTh »3JIEMEHTapHblE TEHETHMYECKHE 33Jaud Ha MOHO- U
OUTUOPUIHOE CKpEIMBAHUE, CLEMJICHHOE HAcleA0BaHUE, COCTAaBJISATh CXEMBbl
MOHOTMOPH/IHOTO CKpEIIMBAHMS AJIs MpelcKa3aHUsl HAcleJOBaHHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE W TMPAKTHYECKUE padOThI, COONIOAATH
MpaBuia Mpu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUECKH OLIEHHWBATh M HUHTEPIPETUPOBATh HHGPOPMALUIO
OMOJIOTUYECKOTO  COJEpXkaHUsS, BKJIIOYAIOLIYI0 ICEBJOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMAINK, HAyYHO-TIOMYJIIPHBIE
MaTepuaibl), 3TUYECKHUE AaCMEeKThl COBPEMEHHBIX HCCIEIOBaHUA B OMOJIOTHUH,
MeAMILIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIECHHUS,
000011251 OMOJIOTHYECKYI0 MH(OpPMAIIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUITHBIN anmapaT OMOJOTUH.

[IpenmeTrHbie pe3ynbTaThl OCBOCHHUs yueOHoro mpenmera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOPMHUPOBAHHOCTh 3HAHUI O MECTE M POJIK OMOJIOTUM B CUCTEME HAy4YHOIO
3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOH KapTUHbBl MHpAa MU HAYYHOIO MHPOBO33PEHHMs, O BKIJIAJE POCCHUICKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JIJISl PELICHUS )KU3HEHHBIX 33]1a4;

YMEHHE pPACKpbIBaTh COJEp)KaHHWE OWOJIOTMYECKUX TEPMUHOB W TOHATHI:
BU/, TIOMYJIALNS, TeHO(POH, BOJIOLKS, ABMKYIIHE CHIbI ((PaKTOPBI) SBOIIOLHH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BU1000pa30BaHUE, YKOJIOTHUECKUE (GAKTOPbI,



DKOCHCTEMA, MPOAYUEHThl, KOHCYMEHTBI, PEAYLEHThl, LENU MUTaAHUS,
AKOJIOTHYECKas MUpaMuia, OMoreoreHo3, onocdepa;

YMEHHE WU3Jaratb OHOJIOTUYECKUE Teopuu (dBONOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOLHMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3aponpimieBoro cxoacrBa K. M. bapa, depenoBaHus IIaBHBIX HaIpaBiICHUN U
nyteir sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
ONPEEIISATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMHA HAYYHOTO MMO3HAHUS B OMOJIOTUH: HAOJIOJACHUE U
ONMUCAHUE YXKUBBIX CUCTEM, IMPOIECCOB U SIBJICHUMN, OpraHU3allvs U IMPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJIBJKCHHE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMUYUHAMU, OOBSICHEHHE IOTYyYEHHBIX
pEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHATHH, TEOPUUW U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIC TMPU3HAKKA CTPOCHUS OUOJIOTHYECKUX
OOBEKTOB: BWJOB, TMOMYJISAIUA, MNPOAYLEHTOB, KOHCYMEHTOB, PEAYyIICHTOB,
OMOreoleHO30B M JKOCHCTEM, OCOOCHHOCTHM TIPOLECCOB: HACIEACTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa3OBaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBUS DSKOJOTMYECKHX (AKTOPOB Ha OPraHU3MBbl, IepeHoca
BEILIECTB M TIOTOKAa HSHEPIMU B SKOCHCTEMAX, AHTPONOIE€HHBIX W3MEHEHUW B
AKOCHCTEMAx CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHHUE TMPUMEHATH MOJyYEHHbIE 3HAHUS Uil OOBACHEHHS OMOJIOTMYECKHX
IIPOLIECCOB W SIBJICHUU, JUISl NPUHATUSA MPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KHU3HU C IeJbl0 obecriedyeHus Oe30MacHOCTH CBOETO 370pOBbS M 370POBbS
OKPYXAIOIUX JIIOJIEH, COOJIIOICHHUS] HOPM T'PaMOTHOTO MTOBEAEHUS B OKPYXKaroIen
MPUPOJHON cpeie, MOHMMAaHWEe HEOOXOAMMOCTH WCIONb30BAHUSA JOCTHKEHHM
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIHOHATLHOTO TTPUPOOTIOIH30BaHNUS;

YMEHHUE pelaTh JIEMEHTApHbIE OMOJIOTMYECKHE 3a/1aud, COCTaBISATH CXEMbI
MepEeHOCca BEIIECTB U IHEPTUH B SKOCHUCTEMAaX (LIETH MUTAHUSA);

YMEHHUE BBITIONHATH JIA0OPATOPHBIC W TMPAKTHUYECKUE padOThI, COOJIONATH
paBuJia Mpu padboTe ¢ ydeOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKU OIEHUBATh W HWHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0 TIICEBAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEICTBA MACCOBOM MH(MOpPMAINH, HAYYHO-TIOMYJISIPHbBIE
Marepuanbl),  paccMaTpuBaTh  TJOOAIbHBIE  DKOJOTHYECKHE  MPOOJIEeMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE UM YCTHBIE COOOIECHHUS,
000011asi OMOJIOTUYECKYI0 HH(POPMAIIO M3 HECKOJbKHX HUCTOYHHKOB, TPaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie | Ilpakruyeckue (uicpp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
bubnuoreka [{OK
1 bronorus xax Hayxa 2 05 https://m.edso00.ru/7f41c292
2 JKuBbIE CHCTEMBI M KX OpraHU3aLIUs 1 bubmorexa HOK
P i https://m.edso0o.ru/7f41c292
. bubmuoreka [IOK
3 XHUMHYECKUH COCTaB U CTPOCHHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKHSHEACATENEROCTS KICTKA 6 https://m.edso00.ru/7f41c292
Pa3sMHOKeHME U HHIMBUYAJIbHOE PA3BUTHE bubmmnoreka HOK
5 5 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U UBMEHUUBOCTD 8 15 bubmmoteka [IOK
OpTraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust oprann3mMoB. OCHOBBI 3 bubmuoreka [JOK
OMOTEXHOJIOTHHI https://m.edso00.ru/7f41c292
but6mmorekxa [IOK
P 1
8 C3CPBIOS BpEMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/mm P KonrpoJsbnsie | IIpakrnyeckue (mip )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
1 IBOMOUHOHHAS BHOTOrHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
OPraHH3MbI 1 OKpYkAIOIAA CpeAa https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 9
CooO1ecTBa ¥ SKOJIOTHYECKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka KonTpoabubie | IlpakTuueckue A p
n/n Bcero U3y4eHHusi | oOpa3oBaTeibHbIE
padoThI padoTshI
pecypchl
bubmuoreka [{OK
1 buoiiorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
Mertoabl MO3HAHMS JKHBOU MPUPOIBI.
[IpakTuueckas padora Ne 1
2 «Mcnonp30Banue pa3InyHbIX 1 0.5 bubmorexa LOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJIOTHYECKUX 00OBEKTOBY
buosiornyeckue cuCTEMBI, MPOLECCHI bubnmorexa LIOK
3 1
U UX U3yYEHUE https://m.eds00.ru/863e6564
4 XuMHYecKu cocTaB KiIeTku. Boma 1 bubnmorexa LIOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bubnunorexa LIOK
5 b .C 0 1
CITKH. L-OCTAB 1 CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaTUTUYESCKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMEpPEe aMUJIa3bl
WJTH KaTajasbl)»
b K
7 Yrinesonsl. JIunuasl 1 nbmorexa [0

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



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

bu6nmoreka [IOK

8 Hywrentiosbie kienotsl. ATO https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4eHHUS Bu6mumoteka [JOK
kietku. Kiierounas reopust https://m.eds00.ru/863e6e88
10 KieTka kak nienocrHas xuBas
cucreMa
Crpoenune 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpEnapaTax u ux
OIUCaHUE»
bu6nmorexa LIOK
12 OOMeH BEmECTB WK METabOTH3M https://m.edso00.ru/863e766¢
bubnmorexa LIOK
13 Potociires. XemocHrres https://m.edso0.ru/863e7c98
. bubnuoreka [TOK
14 DHepreTHieckuii 0OmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kjeTku. Muto3. JlaboparopHast BuGmorexa LOK
15 pabota Ne 3 «HaOmoneHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpENapaTax»
16 buocunTes 6enka. Peakius bubnunoteka LIOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
bubnunoreka LIOK
17 Tpancnaums — dnocunres beria https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubmuotexa [JOK



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

BUPYCHI

https://m.edso0.ru/863e7540

bu6nmoreka [IOK

19 ®DopMBI pa3MHOKEHHS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [IOK
20 Meiios https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHUE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHE.
21 Jlaboparopuas pabota Ne 4 05 bubmmoreka [JOK
«3y4yeHne cTpoeHHUs MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»»
29 WNunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubmuoteka [JOK
HaCJICICTBEHHOCTH M H3MEHUYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 HpI/ISHaKO]I;). MOHorI/I6pI/i{Hoe buomrorexa LIOK
https://m.eds00.ru/863e8878
CKpEIIUBaHHe
JurubpunHoe ckpernpuBaHue. 3aKoH BuGmorexa LIOK
25 HE3aBUCUMOI'0 HACJIENOBAHUS
HpH3HAKOB https://m.eds00.ru/863e89a4
CuernieHHOe HAClIeJJOBaHHE
npu3HakoB. JlaboparopHas pabora
26 Ne 5 «M3yueHue pe3ynbpTaToB 05 bubnuorexa [JOK
MOHOTHOPHUIHOTO U AUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIIMBaHUS Y APO30pHUIIBI Ha
TOTOBBIX MUKPOTIpENapaTax»
27 I'eneruka mona. Hacnenosanue bubnunoreka LIOK



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

IMPU3HAKOB, CHCIINICHHBIX C I1I0JIOM

https://m.edso00.ru/863e8c60

N3menuusBocts. HenacnencTBennas
U3MEHUYUBOCTh. JlaboparopHas

98 pabota Ne 6. U3yuenue 1 05 bubnnorexa [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHHE BaPUAIMOHHOTO PsJIa U
BapUAIMOHHON KPUBOM»

HacnencrBennas W3MEHUHBOCTD.

29 Jlaboparopuas pabora Ne 7. 1 05 bubnnoreka [JOK
«AHamu3 MyTaluii y 1po3ohuisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»»

bubmuoreka [{OK

30 Penetiia wenosexa 1 https://m.eds00.ru/863e8d78
PesepBHrlit ypok. O6001IeHIE 11O

31 teMe «HacnencTBeHHOCTD | 1
W3MEHYUBOCTh OPTaHU3MOBY

bu6nmorexa LIOK

32 Cenekums Kak Hayka i pouece 1 https://m.eds00.ru/863e9214

33 MeToap! 1 JOCTHKEHUS CENEKIINU 1 bubnmorexa LIOK
PaCTEHUI U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTtexHonorus kak oTpacib 1 bubmuoreka [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I1O 34 4

[TPOT'PAMME



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

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara nupposbIe
Tema ypoka KonTpoabubie | IlpakTuueckue A p
n/n Bcero U3yyeHus | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOIHS U METO/IbI €€ U3yUeHUs 1 bubmmorexa [JOK
1 a v https://m.edso0o.ru/863ea20e
5 Hcropust pa3BUTHS NpeICTaBICHUN 1 bubmmoreka [JOK
00 DBOIIOLNH https://m.edso0.ru/863e9570
bubmuoreka [{OK
3 M 1
HEPOSBOIOIHA https://m.edsoo.ru/863e9cle
[Tomynsiust Kak 31eMeHTapHast
€MHMIIA BUJA U YBOJIOLIUU.
4 JlaboparopHas padota Ne 1 1 0.5 bubmorexa [OK
paTopHa‘ p } ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHUIO»
5 JIBroKy1iue cuisl (31eMeHTapHbIe 1 bubmuoteka [IOK
(bakTOpHI) IBOIIOIUH https://m.edsoo.ru/863e9dad
bubnunoreka LIOK
6 E i1 0TO 1
CTECTBEHHBII OTOOP M ero GopMe! https://m.eds00.ru/863e9ed0
PesynbTathl 3BOMIONNN:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U
7 BHU1000pa3zoBanue. Jlaboparopuas 1 05 bubnmnoreka [JOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u e€
OTHOCHUTEIILHOTO XapaKTepa
8 HamnpaBnenus u mytu 1 bubmmoreka [JOK

MaKpO3BOJIIOLUU

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpaTtuMocTs 3BOTIOIIMHT

Uctopus xxu3nu Ha 3eMiie U METO/IbI

10 .
e u3yueHus

11 ['unore3sl MpOUCXOKACHUS KUZHU bubnuoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazBuTue )xu3HM Ha 3eMiIe 110 ApaM U bubmuorexa [{OK
nepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U JKUBOTHOTO MHpA.

13 [TpakTuueckast pabora Ne 1 05 bubmmoreka [JOK
«3y4eHne HCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
PACTCHHIA U )KUBOTHBIX B
KOJUTCKIIHSAX )

14 CoBpeMeHHas cucrteMa bubnmnorexa [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e

bubmmoreka [IOK

15 DBOJTIOIHS YeTIOBEKA (AHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c

16 JBxyuue cuibl ((pakTopsl) bubnuotexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJIH IBOJIOIUH
yelioBeKa

18 YenoBeueckue pacsl U IPUPOJHBIE bubmuoreka [JOK
agarnTaluy YeJIoBeKa https://m.edso0.ru/863eaea?
PesepBHeIit ypok. O6001IeHNE IO

19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3emMie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl 00UTaHUS U YKOJIOTHIECKHE but6mmoreka [IOK



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

(bakTopsI

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

AObuoTtndeckue (HaKTopsl.
JlaboparopHuas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH

22 ACTEHUH U3 Pa3HBIX MECT 0.5 bubmorexa HOK
P P ' https://m.edso0.ru/863eb10e
oburanus». Jlaboparopuas padora
Ne 4. «BnusiHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa
bubnuoreka [{OK
23 b
MOTHHECKHE (akTOpEI https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XaPAKTEPUCTUKU
nonynsiuuu. [Ipaktuueckas pabora
24 Ne 2 «ITomcuér mIoTHOCTH 0.5
MOMYJISIIIAIA Pa3HBIX BUIOB
pacTeHumn»
o5 CooOriecTBa OpraHu3MoOB — bubnuoreka [{OK
OHOIIeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnuoreka [TOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE [TOKa3aTeITH YKOCHUCTEMBI.
27 DKOJIOTHYECKHE TUPAMUIBI buGnnorexa [IOK
y P ' https://m.eds00.ru/863eb5fa
CaoiictBa 3kocuctem. Cykieccus
28 [Ipupoanblie sKOCHUCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rnobdanpHas bubmuoreka [JOK
’KOCUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmoreka [JOK

ouocdepsl

https://m.edso0.ru/863ebd16



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

32 YenoseuecTBo B Onochepe 3emin 1
33 CocylecTBOBaHHUE MPUPOBI U 1 bubmuorexa [{OK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IIEHHE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1IO 34 o5

[TPO'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

* buonorus. O6mas 6nonorus, 10 knacc/ CuBornazos B.U., Aradhonosa 1.b.,
3axaposa E.T., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxknronepHoe obmectBo «M3narensctBo «IIpocBemienue»

 buonorus. O6mas ouonorus, 11 knacc/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O611ecTBO ¢ OrpaHHYEHHOM OTBETCTBEHHOCTHIO «J[PODAY;

AKHI/IOHepHOC O6HI€CTBO ((I/ISIIaTeJ'IBCTBO «HpOCBGIHeHI/IG»

METO/IUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA

* buosorus. O6mas 6uonorus, 10 kmacc/ CuBornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO ¢ OrpaHMUY€HHOM OTBETCTBEHHOCTHIO «J[PODAY;
AxrmonepHoe o0miectBo «M3aatenbctBo «IIpocsemnienues

* buonorus. O6mas ouonorus, 11 kinacc/ Cuornazor B.U., Aradonosa 1.b.,
3axaposa E.T., O6m1ecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «[PODAY;

AxnronepHoe obmectBo «M3narensctBo «lIpocBemnienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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



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