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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMMbl MO OWOJIOTHU TEOPETUYECKYIO OCHOBY ISt
OIpeNeeHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorusn» cocraBuiv: KoHuentyaiebHble Tnonoxkenus DIrOC COO o
B3aMMOOOYCIIOBIIEGHHOCTH LI, cojepXkaHus, pe3yidbTaToB OOydeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX HENAX U
NPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenupuke OMoJIOruu, €€ 3HaUeHUH B TTO3HAHUU >KMBOM MPUPOABI U 0Oecred eHuu
CYLIECTBOBAHUS 4eJOBeYeCKOro obmiectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorun Aa€T MpeAcTaBiIeHUE O Melsix, 00 oOien
CTpaTeruu OOy4YeHHs, BOCIUTAHUS W PA3BUTHUS OOYYAIOUIMXCA CpPEICTBaMU
yueOHoro mpenmera «buonorusi», ompenenser o00s3aTeIbHOE MPEIMETHOE
COZepXaHhe, €ero CTPYKTypy, pachpeleleHne Io pa3ieliaM U TeMaM,
PEKOMEHIYEMYIO I1OCJIEI0BaTEIbHOCTh U3YUE€HUs y4eOHOro Marepuana ¢ y4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHM OOpa30BaTEIbLHOTO
Mpoiiecca, BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIIuXcsl.

B nmnporpamme 1o OHWONOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMpPEAMETHBIM W TPEAMETHBIM PE3yJIbTaTam
o0ydeHus B (HOPMUPOBAHUM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOMN
NeSITENbHOCTH/YIEOHBIX JIEHCTBUN OOYJaIOMUXCS IO OCBOSHHUIO COJEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM OuoNoruu, Ojarojaps 4eMmMy B HeW
MPOCMATPUBAETCS HANPABJIEHHOCTh Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMUpOBaHHMEM  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, FKOJIOTMYECKOT0 MBIIIUICHHUS, IPEJICTABICHUI O 310POBOM
oOpa3ze XU3HH M OEpeKHbIM OTHOIIEHHEM K OKpY)KAloIled MPUPOIHON cpene.
[ToaTOMy Hapsily ¢ M3ydeHHUEM OOLIEOMOIOTHMYECKUX TEOpUH, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM Pa3HOTO PaHra U CYHTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOrpaMMe Mo OMOJOTUU YJEICHO BHUMAHHE UCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEHEBHOM KU3HU JJI PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4YHuCle: MPO(UIAKTAKU HACJIEICTBEHHBIX 3a00JIEBAaHUM 4YEJIOBEKA, MEIAUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTHYECKHU
IIEJIECO00PA3HOT0 TOBEACHUS B OKPYXAIOIIeH MPUPOAHON cpede, aHaIM3a
BIIMSTHUSL XO3SIICTBEHHOW NEATETHHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CWJIICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
ydebHoro mpeamera «buosorusy mpOAMKTOBAHO HEOOXOIUMOCTBHIO OOECTIeueHUs



YCIIOBUM JIJIsl PEIlICHUs OJHOM M3 aKTyalbHBIX 3a7a4 HIKOJIHHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KOTOpass MpeAnoiaraeT QopMupoBaHue y oOydarolmuxcs
CIIOCOOHOCTH  aJlaliTUPOBAThC K M3MEHEHUSM JUHAMUYHO pPa3BUBAOLIETrOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HAyYHON KapTHHE MHpA, pacUIUpsieT W 0000IImaeT 3HaHUS O >KUBOM Mpupoje, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3aluud U HBOJIOLMH, CO3AAET
yCIOBUS  JIJIsi:  TIO3HAHWUS ~ 3aKOHOB  JKMBOM  TpHpoOnbl,  (popMupoBaHus
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, HKOJIOTMYECKOr0 MBIIUIEHUS, IIEHHOCTHOIO OTHOILIEHUS K KUBOM MPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMONIOTHsI UMEET TaKKe JUIsl pellIeHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  obmero  oOpa3oBaHUs,  CONUAIM3ALNN
oOyuaromuxcs. M3ydenune O6uonoruud odecrneunBaeT ycioBUs Uisi (popMUpOBaHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAITMOHHBIX W HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET MHTErpAallMM OWOJIOTMYECKUX 3HAHUU C
IPEJICTABIICHUSIMH U3 JIPYrUX Y4€OHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKU, XUMHUH
n reorpadun. Ha3BaHHbIE MOJIOKEHHUSI O MpPEIHA3HAYEHUH Y4EOHOro IMpeaMeTa
«buonorus» cocraBUIM OCHOBY Ui OINpEAeNIeHUus MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 0a3oBOM ypoBHE
OCYIIECTBJIEH C MO3UMLUUNA KYyJIbTYpOCOOOPA3HOTO MOJXO0Aa, B COOTBETCTBUH C
KOTOPBIM OOydJaromuecs AOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYphl, OIpPEACNAIONINEe aJeKBATHOE IOBEJCHUE
YeJIOBEKa B OKPYKAIOIIEH MPUPOJAHON cpene, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTUIECKOW AesTenbHOCTH. Ocoboe MECTO B 3TOM CHCTeME 3HAHWM
3aHUMAIOT AJIEMEHTHI COJIEP’KaHMsI, KOTOPBIE CIYXKaT OCHOBOU A1s1 (hOPMUPOBAHUS
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa H
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJOTNYECKOT0 00pa30BaAHMUS.

CTpyKTypupOoBaHHE coOJepKaHUsl Y4eOHOro marepuaja B IMpOrpaMMe Mo
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTJIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJBI, O €€ YPOBHEBON OpraHu3aluu u
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro npeamera «buomnorus»
BBIJICJIEHBI CIEAYIOIINE coAepkKaTelabHble TMHUU: «bronorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucremay», «CuctemMa U MHOroo0pasue OpPraHUYECKOro MHUpPay,
«OBOIIIOLMS )KUBOW MPUPOJBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens wm3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHHE  OOYyYaroIIMMMCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra U NPUOOPETEHHE YMEHHM
UCMOJIb30BaTh 3TU 3HAHUS JJIsl TPAMOTHBIX JACUCTBUI B OTHOIIEHUH OOBEKTOB
’KUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctixkenue uenu u3ydeHus yueOHoro mpenmera «buonorus» Ha 6a30BOM
YpOBHE 00€ecreqnBaeTCs pelIeHUEM CIIEIYIOMIMX 3a1au:

OCBOCHHE OO0YyYalOIMMHUCS CHCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOpHSX,
YYEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, paBuiax, CIyXKalluX OCHOBOU
i (OpPMUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-HAYYHOH KapTUHE MHUpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX MKUBBIX
CUCTEM Pa3HOr'0 YPOBHSI OPraHHM3ALMH, BBIIAIOIIUXCA OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIICKTYyalbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVIAJIOB, M€ M MOAXONOB K H3YUEHHUIO JKUBBIX CHUCTEM
pPa3HOro ypOBHS OpraHU3alliy;

CTAaHOBJICHHE Yy OOydJamImmxcs oOmeld KyJIbTypbl, (YyHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLEHUBATDH SIBICHUS OKPY>KAIOILIETO
MUpa KUBOW NPUPOJLl HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX IIpU
U3Y4YCHUHN OMOJIOTHHY;

dbopmupoBaHue y oOOyYaromMxcsi yMEHUW WJUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKOH [EATEIbHOCTH 4YEJIOBEKa, DPa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOJTIOICHUS STHUECKUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX HCCIEIOBAHU;

OCO3HAHUE IIEHHOCTH OMOJOTHYECKMX 3HAHWUU JJI1 TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 411 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUI B MOBCETHEBHOM MKU3HH IS
OLICHKH TOCJIEJICTBUNA CBOEH ESITEIbHOCTH MO OTHOIIEHHUIO K OKPYKaloIlEen cpefe,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPO(PUIAKTUKH
3a00JIeBaHMIA.

B cucreme cpeanero obmero obpas3oBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBISETCA 00SA3aTEbHBIM Y4E€OHBIM MNPEIMETOM, BXOSIIMM B
COCTaB MpeaMETHON 00nacTu «EcTecTBEHHO-HAYYHBIE MPEIMETHI.



Jlns u3yuenust 6uosoruu Ha 6a30BOM ypOBHE CpeIHEro ooI1ero oopa3oBaHus
orBoguTcsi 68 yacos: B 10 kiacce — 34 yvaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Heeno).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouonorun B (OpMUPOBAaHWM COBPEMEHHOM HAay4dHOM KapTUHBI MUpAa.
Cucrema OMOIOTUYECKUX HAYK.

MeTobl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTMCAHUE,
M3MEpeHHe, KIacCHU(pUKalusi, MOJACIMPOBAHUE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toprpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, /[x. Yorcon n @. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U IpakTU4YecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pazIUYHBIX METOJIOB MPU
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

JKusbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otaudyue
YKUBBIX CUCTEM OT HEOPTraHUYECKON TPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, 9KOCHCTEMHBIHN (OMOreoreHOTHYECKHiT ), OrnochepHbI.

JlemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIC MPU3HAKHU KU3HUY, «YPOBHU OpPraHU3aIMU
YKUBOU IPUPOJBI».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KJIETKU. XHWMHUYECKHUE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOABl W MHUHEpPAIbHBIX BelleCcTB B kieTke. llommepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmMblie 1 3aMEHUMBIE aMHUHOKHUCIIOTBL. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (TMEepBUYHAS, BTOPUYHAS, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorunueckue
GbyHKIIMN OENKOB.



depMeHTHl — OuWonormyeckue KarainuzaTopbl. CTpoeHue (QpepMeHTa:
aKTUBHBIA TEHTP, cyOcTpartHas crneuudpudHoctb. KodepmeHnTsl. Butamunsl
OTnuuust pepMEHTOB OT HEOPTAHUUYECKUX KaTaJIu3aTOPOB.

VYrieBoael: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcupudo03a),
nucaxapuibl  (caxaposa, JIAaKTO3a) U MOJucaxapuabl (Kpaxmal, TJIMKOTEH,
[eJUTI0103a). bruosornueckue pyHKIUM yTriaeBOIOB.

Jlunuaer:  Tpurmuuepunbl, Qochomunuasl, crepouasl. [ 'uapoduiibHO-
ruapodoOHbie cBoiicTBa. buomorumdeckue Qynknuu aunuaoB. CpaBHEHUE
YIIEBOIOB, OCJIKOB U JIMIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HyKJIenHOBBIX KucioT. Ctpoenue u pynkuuu JHK. Ctpoenne n ¢pynkuun PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uTonorusa — Hayka o kJieTke. Kiierounast Teopusi — mpuMep B3auMOJAECHCTBUS
ujel u pakToB B HAYYHOM MMO3HAHUU. MeTOAbl U3YYCHUS KIIETKHU.

Knerka kak 1enoctHass »uBasg cucrema. OOmMe MNpU3HAKU KIIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekyisl JIHK kak reHernmueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunbl KJIETOK: D2yKapuoTHYecKas M NpokapuoTruueckas. OcoOeHHOCTU
CTpPOEHHUSI IPOKapUOTHUECKON KieTku. KierouHas creHka Oakrepuil. CtpoeHue
YKApPUOTHUYECKOU KJIETKHM. OCHOBHBIE OTJIMYMS PACTUTEJIbHOM, >KUBOTHOM W
IpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIMKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOWAbI KJIETKH: MUTOXOHJPWUH, TUIACTUJIBI.
[TpoucxoxaeHnne MUTOXOHApHM W TiacTuA. Bunabl mmactua. HememOpanHbie
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

Snpo — perynsTopHbiii HIeHTp kieTku. CTpoeHue siapa: sjuepHas 00oJiouka,
KapHoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. Ineiinen, P. Bupxos, [[x.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeaeneHue XUMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupozae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBON TPUPOIE».

Tabmuuer u cxembl: «llepuonuueckas TabiMlia XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHre MOJeKyJIibl BOJIbl», «brocunTes 0enkay, «CTpoeHre MOJIEKYbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaorel. [JHK», «Ctpoenne mMoniekyssi



ATO®», «CTpoeHHE PYKAPUOTUYECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue sazipa KIETKN», «Y TIeBOaAbD, «JIunuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyJOBaHUE Jisi IPOBEICHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPONPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabora No 2. «M3yueHuwe CTpOEHHUsI KJIETOK paCTECHUM,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpEerapaTax U HUX
OMHUCAHUE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOMeH BelIecTB, WK METa00Iu3M. ACCUMUIIALINS (TUIACTUYECKUIT OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuueckrii oOMeH) — JBE CTOPOHBI €JIMHOr0 Mpolecca
MeTabonmusma. Ponb 3aKOHOB COXpaHEHHWsS! BEIICCTB M JHEPTUU B IOHWMAaHHH
MeTabom3Mma.

Tunsl oOMeHa BerecTB: aBTOTPO(dHBIN U reTepoTpodHbIi. Ponb depmeHTOB
B 0OMEHE BEILIECTB U MIPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunte3. CperoBass u TemHOBas (a3el  ¢orocuHTe3a. Peakuun
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHHS €0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HAaUeHHEe XEeMOCHHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BbIACIICHUE U
AKKyMYJMPOBAaHUE DHEPrUM B KIETKE. OTalbl JHEPreTHYECKOTO OOMEeHa.
I'mukomus. bpoxxenne u ero Buabl. KucimopogHoe OKHCIEHME, WM KJIETOYHOE
IbIXaHHE. OkucnuTenbHoOe dbocdopunupoBanue. OddexTuBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakniun wmatpuyHoro cuHrte3a. I'enernueckas uHpopmanus wu JIHK.
Peanuzanusa reHetuyeckod HUHpoOpMalMu B KieTKe. ['eHeTHuecKud KOi U ero
cBoiictBa. Tpanckpunuus — MarpuuHblii cuaTe3 PHK. Tpancnsuus — OuocunTes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHOKUCHIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpychl. ctopus otkpsiTus Bupycos (/. H.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUS M HKM3HEHHOTO LMKJIa BHPYCOB.
bakrepuodaru. bone3snu pacreHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHonedunmra gyenoseka (BUY) — BozOymaurens CIIM/]a.



OOpatHass ~ TpaHCKpuUIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

[Toprpetsl: H. K. Konbuos, 1. Y. UBanoBckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuszmy», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u pyHKUMOHUpPOBaHUE TeHa», «CunTe3 Oenkay, «['eHeTnueckuit Ko,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uki Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: moaenu-anmkanuu «Yasoenue JIHK u TpaHCKpumniusy,
«buocunres 6enka», «CTpoeHne KIETKI», Mojelb cTpykTyphl JTHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WM SKU3HEHHBIM LUKI KieTku. WuTepdaza u MuUTO3.
[Ipomeccrl, mporekawomue B uHTepdaze. Pernmkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JlumiouaHeI W TalJIOWOHBIA ~ XpOMOCOMHBIE  HAOOphL.  XpOMaTHBI
[luTonornyeckue OCHOBBI PAa3MHOXKEHUS W HHAUBUIAYAIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, nmpoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKU CMBICIT MUTO3A.

[IporpammupyemMas ruGenb KIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUS OPraHU3MOB: Oecrosioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOKEHMSA: JEJIEHUE HAJABOE, IMOYKOBAHHE OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €TI0 3HAYEHUE IS CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHHE, €0 OTIANYHS OT OECIOJIOTO.

Meiio3. Craguu wmeiosza. Ilpouecchl, mpoucxonsdiue Ha CTaausx Meiosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEKO03a.

['ameTtoreHe3 — mnpouecc 0Opa3oBaHUS MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU U sSuYHUKH. OOpa3oBaHHWE U PA3BUTUE IMOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOE€HHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30uioB. OIUIOA0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAILHOTO PAa3BUTHUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOiieHue, racTpyiisiuus, opraHoreHes. I[loctamOpuonanbHOE pa3zBuTHE. THIBI
NOCTAMOPHOHAIILHOTO Pa3BUTHUA: MpsAMOE, HenpsMoe (JIMYMHOuYHOeE). Biusuue



Cpellbl Ha pa3BUTUE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct m pasutne pacteHuid. OHTOT€HE3 LBETKOBOIO PACTECHHS: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer u  cxembl: «@DOpMBI Pa3MHOXKEHUSI OPraHu3MoB», «JIBoifHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOTCHE3A.

ObopynoBanue: MHKPOCKOII, MUKPOIPENApaThI «CriepMaTo30uibl
MJIEKOITUTAOIIETO», «SMIEKIIeTKa MIIEKONMUTALIEro», «KapruoknHe3 B KieTKax
KOpEIlIKa JyKa», MAarHUTHAs MOJENb-alIuIMKanus <«J/leJieHue KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

JlaGoparopnass pabora Ne 3. «HaGmionenwe MuTO3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoOeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3amaun reHeTuku. Micropust pa3Butusa reHeTuku. Poies nuronoruu
U DMOpPUOJIOTHMH B CTAHOBJICHUW TEHETHKU. BKIam pPOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
IUTOICHETUYECKUI, MOJIEKYISIPHO-TeHeTUUEeCKUii). (OCHOBHBIE T'€HETUUYECKUE
NOHATHS. | eHeTuUecKas CHMBOJIMKA, UCIIOIb3YEMas B CXEMAX CKPEIIBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUS MPU3HAKOB, ycTaHOBIEHHbIE . Menaenem.
MonoruOpuiHoe CKpeuBaHue. 3akoH eAuHooOpa3usi THUOPUIOB IEPBOTO
nokosneHus. [lpaBuino [OMHUHMpOBaHUS. 3aKOH pACUICIUICHUS IPU3HAKOB.
['mnores3a ynctorsl raMet. [1osIHOE ¥ HEMOTHOE JOMUHUPOBAHHUE.

JurnbpuaHoe  cKpeuuBaHue. 3aKOH  HE3aBUCMMOIO  HACJEIOBaHUS
Mpu3HaKoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUSI.
AHam3upymoIee cKpemuBanue. Vcnonb30BaHne aHATM3UPYIOIIEr0 CKPEITUBAHUS
JUTSI OTIpeIeTICHUsI TEHOTUIIa OCOOH.

CuemnieHHoe  HacienoBaHue npu3zHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO Te€HOB. Hapylenue cuensieHus reHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.



I'eneTnka mosa. XpoOMOCOMHOE OIPEIEICHUE MO0JIa. AYTOCOMBI U IOJOBBIE
XpoOMOCOMBI. ['oMoramerHble W reTeporaMeTrHsle opranusMbl. Hacienosanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIECACTBEHHAS U HACIIEICTBECHHAS.
Pons cpeabl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH. XapakTepucTukKa
MOAU(UKAITMOHHOW U3MEHYMBOCTH. BapualimoHHbIi psa U BaprallMOHHAs KpUBasl.
Hopma peakumu npusnaka. KoJMuecTBEHHbIE M KAYECTBEHHBIE INPU3HAKA U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneacrBennasi, wiaM TreHOTUIUYECKas, HM3MEHUMBOCTb. KomOuHaTHUBHas
U3MEHUMBOCTh. Meilo3 W TMOJNOoBOM Tmpolecc — OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHYMBOCTh. Knaccudukariyss Mmytanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuurHbl MyTanuii. Myrarenabsie ()akTOpBbI.
3aKOH rOMOJIOTHYECKHUX PSIIOB B HAaciHeACTBEHHOW n3MeHnunBocty H. M. BaBunosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'enernka yenoseka. Kapuorun demoBeka. OCHOBHBIE METOABI T'€HETUKH
YeJIOBEKA: TeHEAIOTNUCCKUI, OJTM3HEIOBRIN, IIUTOTCHETUICCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-TEHETHYECKUN. CoBpemenHOE ONpEIIECIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIE C ITOMOLIBIO
[II1P-anamu3a. HacmencTtBenHple 3a00je¢BaHMS dYeElOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeIpacloioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne u reHepartuBHble MyTanuu. CTBONOBbIE KIETKH. [IpHHIUITEI
3I0pOBOTr'0 00pasa >KU3HH, TUAarHOCTUKHU, MPOMUIAKTHUKN U JICUEHUS T'€HEeTHUYECKUX
Oone3Heil. Meauko-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHME. 3HAUCHHE MEIUIIMHCKON
TeHETUKHU B MPEAOTBPAICHUH U JICHEHUU TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JlemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmumer  w cxempl:  «MOHOTHMOpUIHOE ~ CKpENIMBAaHUE U €0
UTOTCHETUYECKass OCHOBAa», «3aKOH pacIlCINICHUs W €ro LUTOreHETHYEeCKas
OCHOBa», «3aKOH  YHCTOTBHI  TameT», «JlurubpugHOoe  CKpelIuBaHUEY,
«lluTtonornyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpellMBaHUs»,  «Meho3y,
«B3aumonencTere auIeNpHBIX TEHOBY», «l'eHeTnueckme KapTel pacTeHUH,
KUBOTHBIX M 4YEJIOBEKa», «l'€eHeThKa moJjia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CLHEIUICHHOIO C TMoJoM», «KapuoTunel desnoBeka M KUBOTHBIX», «Buael
U3MEHUYMBOCTHY», «MoaudukanroHHas M3MEHUMBOCThY», «HacnemoBanue pesyc-
(paxTopay, «I eHeTrka rpymi KpoBu», «MyTaMoHHasE ©3MEHYUBOCTH.

O6opynoBanue: MOJEIU-aNIIUKauu  «MOHOTHOPUAHOE CKPEIIUBAHUE,
«Henonnoe pomuHupoBanue», «JurnbpunHoe ckpemmuBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukpomnpenapar «Jpozoduna» (HOopma, MyTanuu
(GbOpMBI KpBIIILEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

JlabopatopHast pa6ota Ne 5. «M3yueHue pe3ylbTaTOB MOHOTMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHMS Y APO30(UIIBI HA TOTOBBIX MUKPOMPEapaTax.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIlMOHHON W3MEHUMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PAJIa U BApUALIMOHHON KPUBOW.

Jlaboparopnas pabora Ne 7. «AHanu3 MyTanuid y Apo30QuiIbl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas padbora Ne 2. «CocraBieHue W aHaJIW3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OHOTEXHOJIOT MH.

Cenekiusi Kak HayKa W IpOLECC. 3apOKICHUE CEJEKIIMU U JTOMECTUKAIU.
Yuyenne H. W. BaBunoBa o0 ueHTpax MPOUCXOXKIACHUS W MHOTr0o0pasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXOXKAECHUS TOMAIIHUX XKUBOTHBIX. CoOpT,
IIOpOJa, IITAMM.

CoBpemMeHHBIE METO/IBI CeNeKIMU. MaccoBblli 1 MHAUBUIYAJIbHBIN OTOOPHI B
CEJICKIIUM PAaCTeHH M KUBOTHBIX. OnEeHKa 3KcTepbepa. bBIM3KopoacTBEHHOE
CKpeluBaHue — UHOpuAWHT. Yucras nuHus. CKpenMBaHWE YMCTBIX JIMHUH.
I'ereposuc, nnu rubpunHas cuia. HeponcTBeHHOE CKpelMBaHUe — ayTOPUIUHT.
Otpanénnas rtuOpuauzauus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJIMIUIOUAOB. JIOCTHIKEHUs CEJIEKUUM pAaCTEHUM, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib IMPOU3BOJACTBA. ['€HHAas WHIKEHEPHs. Tarllbl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
uHXeHepusa. Kiierounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

Okojoruueckue U dtudeckue  mpobdremsl. MO —  reHeTmuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuubl U cxembl: kapTa «lIeHTpbl MPOUCXOXKIEHUS U MHOr00O0pasus
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaNIHUX KMBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas rudpunuzanus», «Padborsl akagemuka M. @. liBanoBay,
«Ilomummonaus», «OOBEKTBI OHOTEXHONOTHNY», «KIIeTOUHBIE KYIbTYyphl H
KJIOHUPOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O06opynoBaHue: MYJISDKU TUIOA0B U KOPHEIJIOA0B TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sMCTBEHHBIC PACTCHHS .



JlabopaTopHble 1 MPaKTH4YeCKUE PA0OThI:

Okckypcuss «OCHOBHBIE METOIBl M JOCTHKEHHUS CEJIEKIMU PACTECHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIA  Y4aCTOK, B TEIUIMYHOE XO35AUCTBO, J1TAOOpATOPHUIO
arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. IBosmrouoHHast OMOIOTUsI.

[Ipennochlyiku BO3HUKHOBEHUSI JBOJIOIMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopusi U €€ MecTo B Omosiornu. BiusHue 3BOIIOLMOHHON TEOPHH HA Pa3BUTHE
OMOJIOTUH U JAPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [laneoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
MOSIBIIGHUSI BUJOB B IaJICOHTOJIOTMYECKOM JIETOMHCH, TEPEeXOaHbIe (HOPMBIL.
buoreorpaduueckue: cxoacTBo U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONOTUYECKHE: CXOJICTBA M PA3IW4YUsi SMOPHOHOB pa3HBIX BHUJIOB
NO3BOHOYHBIX. (CpaBHUTEILHO-aHATOMUYECKUE: TOMOJIOTMYHBIC, AHAJIOTHYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKYIIPHO-OMOXHUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHMX NyTEed y BCeX
OpPraHU3MOB.

OomonmonHass Tteopusa Y. JlapBuna. Ilpenmochuiku  BO3HUKHOBEHUS
JapBUHU3MA. JIBrKylue CHIIbI 3BOJIIOLIMM BHUAOB 1O JlapBuHY (M30BITOUHOE
pa3MHOKEHUE MPU OTPAaHUYEHHOCTU PECYpCOB, HEONMpeaeNEHHAas N3MEHUYUBOCTD,
O6opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3BoiitoIuu (CTI) u €€ 0OCHOBHBIE MOJIOK CHUSI.

MukposBostonus. [lomynsaius Kkak efuHKIA BUAA U SBOJIOIUH.

JBuxymue cuibl (PpakTophl) SBOMIOLMK BUIOB B mpupoae. MyTallmOHHbBIN
npouecc U KOMOWHATHMBHAs W3MEHYHMBOCTH. llomynsiiimoHHbIe BOJHBI U Jperd
reHoB. M30Js1us 1 MUTpanus.

EctectBennbiii otO0p — HampaBmsgomuid (akrop sBomouun. DopMmel
€CTECTBEHHOr0 0TOOpA.

[IprcnocoONIEHHOCT, OPraHU3MOB Kak pe3ylnbTaT »BOMOUUU. [Ipumepsl
IPUCIIOCOOJIEHUH Yy OpraHu3MoB. ApoMop(o3bl U UIHOAIAITAIIH.

Bun wu BunmooOpasoBanue. Kputepun Bujma. OcHOBHBIE  (QOpPMBI
BUJ1000pa30BaHuUs: Teorpapuiyeckoe, SIKOJIOrHIECKOe.

MaxkposBomtouus. DopMbl  3BOMIONUM:  (uUIETUYECKas, JAWBEPreHTHas,
KOHBEPreHTHas, napamienabHas. HeoOpaTuMocTh 3BOJTIOLIMH.

[IponcxoxaeHne OT Hecneuuaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs pagualus.

JdeMoHcTpanuu:



[Toprpersr: K. JIlunneit, K. b. Jlamapk, Y. JapBun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabnuue! u cxeMbl: «Pa3BUTHE OPraHUYECKOro Myupa Ha 3emiiey, «3apobIlin
MO3BOHOYHBIX ~ KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroodpasue COpTOB pacTEHUI,
«MHoroobpasue  moOpoA  KUBOTHBIXY, «Ionmynsimumy, «MyraunoHnHas
U3MEHUYMUBOCTHY», «Apomopdosbl», «nnoamanrtamumy», «OOmas aereHepammsy,
«/IBmwxymue cunbl 3Bomouun», «Kapra-cxema wapuipyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «I[IprucmocoO0IeHHOCTh OpraHU3MOBY,
«I"eorpadguueckoe BUI000pa3oBaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIONOB W CeMsH, KouteKnus «[Ipumepbl 3alMTHBIX MPUCITIOCOOTICHUN Y
KUBOTHBIX», MoJiesib «OCHOBHBIE HANPABJICHUS 3BOJIOLMHN», O0BEMHA MOJEIH
«CTpoeHre roJJOBHOTO MO3ra MMO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekius «DopMbl COXpaHHOCTU
HCKOMAaeMbIX JKUBOTHBIX UM pacTeHuit», Mojens ammmukanus «llepekpéct
XpOMOCOM», BIIaXHbIe TpenapaTel «Pa3Butue Hacekomoro», «Pa3Burue
JSTYIIKA», MUKporpenapar «Jlpozoduna» (Hopma, myranuu (HopMbl KPbUILEB U
OKpPACKH Telna).

JlaGopaTopHble M IpakTU4ecKne padoThbl:

Jlaboparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPHUION.

JlaGoparopras padora Ne 2. «OmnucaHue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HHU HA 3eM.ie.

JloHayuHbIE TIPEACTABICHUS O 3apOXIACHUM XU3HU. HayuHble rumoressl
BO3HUKHOBEHHUSI JKM3HU Ha 3emiie: aOWOreHe3 M TMAaHCIEePMHUs. XHUMHUYECKas
ABOMIONMSI. AOHWOTEHHBIM CHUHTE3 OPraHWYECKHUX BEIIECTB W3 HEOPTaHMYECKUX.
DKCIEPUMEHTAIBHOE TTOATBEPKICHUE XUMUYECKOM 3BOJIIOIMU. HavalbHbIE STambl
ouonornueckoil spomroruu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX 3SBOJIOLMS.
dopMHUPOBaHUE OCHOBHBIX IPYIII KMUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3pam u nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickasi dpbl. [lameo3oiickas 3pa U e€ NEpUOAbl: KEeMOPUICKUH,
OPJIOBUKCKHM, CUITYPUNCKUI, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me30301icKast 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ Tmepuoibl: MAJCOrCHOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM.



XapakTepUCTUKa KJIMMaTa M TeOoJIOTMYECKHX mpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOIIMU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl H
KUBOTHBIX. [losiBJIEHUE, paciBET U BRIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak oOTpaxkeHue -HBoJonuu. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak HayKa. Pa3BuTue npencraBieHui o
MPOUCXOKIACHUU YesloBeKa. MeToapl u3ydeHHs aHTponorene3a. CxoactBa H
pa3iauuus 4eloBeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YeJIOBEKA.

JBmxyime cunbl  (akTopsn) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbI 0TOOp. OOLECTBEHHbI 00pa3  KU3HH,
M3TOTOBJIEHUE OPYJUU TPY/a, MBIILJIEHUE, PEYb.

OcCHOBHbIE CTAaJIMU U BETBU HBOJIOIIMMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
ymenbi, YenoBek npaMoxoasimud, YelmoBeK HeaHAEPTaIbCKUK, YenoBek
pa3ymHbIid. Haxomkm HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBAHHS, 00JIACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OPYAU.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachbl:  €BPOIECOUIHAS
(eBpasuiickasi),  Herpo-aBCTpajoujaHass  (dKBaTOpUaibHasi),  MOHTOJOUJIHAS
(a3maTcko-aMepuKaHckas).  UepTbl  NPUCHOCOOJICHHOCTH  MpecTaBUTENEH
YEJIOBEYECKUX pPAC K YCJIOBHUSAM CYyHIECTBOBaHHA. ENMHCTBO uenoBeUECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toprpersr: ®@. Pemu, JI. Ilactep, A. WU. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmupl U cxembl: «BosnukHoBenne COJIHEUHOH cucTEMBI», «Pa3BuThe
opranuueckoro Mwupa», «PactutenbHas kietka», <«OKuUBOTHas  KJETKay,
«IIpokaprornueckass kijeTrka», «COBpeMEHHas CUCTEMAa OPraHU4YECKOro MHPAY,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHHUS YEJOBEKA W YEeIOBEKOOOPAa3HBIX
00e3psiH», «OCHOBHBIE MeECTa MMAJCOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIoBeKay, «/IpeBHeimue moan», «/IpeBHue moam», «llepsbie
COBPEMEHHBIE JTIOAN», «Hen0BeuecKre pach.

O6opynoBanue:  mymspku — «lIpoucxoxnaeHue — demoBeka»  (OOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPOIA, HEaHAEepTajblld, KPOMaHbOHLA), CIENKHA WIH
M300paKE€HUs KaMEHHBIX OpPYAHl MNEepPBOOBITHOrO 4YeNOBEKa (KaMHU-YOIIIEPHI,
pyOuia, ckpeOia), TeOXpOHOJOTUYecKass TaOiuia, KOJIEKIus «DopMbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

[Tpaktuueckas padora Ne 1. «M3yueHne uCKOMaeMbIX OCTaTKOB PACTCHUH U
YKUBOTHBIX B KOJUICKITUSIX.



OKCKypcust «IBOJIIOLKSA OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaY4HBIM WJIH KPaeBEIUECKHUI My3€ll).

Tema 3. OprannzmMsbl 4 OKpYysKaoluas cpeaa.

DKoJorus Kak Hayka. 3aladyd U pas3zAeiibl SKOJIOruru. MeToasl 3KOJIOTHYECKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa36eMHO-BO3/yIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Oxonorundeckue (akropel. Kiaccudukamuss 3KoI0rHYeckux (PakTOpOB:
abuoTnueckue, OHOTHYECKHME U aHTPONOreHHbe. JlelicTBHE HKOJIOTMYECKUX
(bakTOpOB HAa OPTraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepruoan3m.
[IpucnocoOnenus  OpraHu3MoOB K  JEHCTBHIO  aOWOTHMYEeCKUX  (DaKTOPOB.
buonorudeckue puTMBsl.

buornueckue (bakTophI. Bunsr OMOTHYECKUX B3aMOJICUCTBUU:
KOHKYpEHIUS, XUITHUYECTBO, cUMOK03 U ero ¢opmsl. [lapasutusm, koomnepauus,
MyTyaJli3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAJIH3M,
HEUTpaiu3M. 3HAue€HHE OWOTHUYECKUX B3aUMOJEWUCTBUMA IJIsl CYIIECTBOBaHUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU Tomyiasuuu. OCHOBHBIE MOKa3aTeld
HOIMYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpauus. JmHaMuka 4ucIeHHOCTH MONYJISIUUU U €€ Per yJIsus.

JemoHcTpanum:

[Toptpetsr: A. 'ymGonbar, K. @. Pynwe, 3. ['exkens.

Tabmuuel u cxembl: kapta «lIpuponsbsie 30HBI 3emin», «Cpenbl oOUTaHUA
opranu3sMoBy», «Poronepuoausm», «llomymsauun»y, «3aKOHOMEpPHOCTH pOCTa
YUCJIEHHOCTH NOMYJIALUU UH(PY30puun-TyPenbkny», «[lumessie nenm».

JlabopaTopHble U MpaKTH4YeCKue padoThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHHe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktnueckasa padora Ne 2. «llogcu€r mioTHOCTH NOMYISIIUNA pa3HbIX BUAOB
pacTeHUN».

Tema 4. CooOuiecTBa M 3KOJIOrHYECKHE CHCTEMBI.

CooOuiecTBO OopraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHUAOBasd,
IPOCTpAaHCTBEHHas, Tpoduueckas (muiuenas). Bunbl-nomunantsel. CBs3u B
OHoIeHO3E.

Okonornyeckue cucrtemsl (3Kocuctemsbl). [lonstue 00 skocuctemMe W
ouoreorneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: IPOJYLIEHTHI,



KOHCYMEHTBI, penyleHThl. KpyroBopoT BeliecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpodpuueckue (muIIEBbIE) YpOBHU 5SKocucTeMbl. [lumieBble 1Henu u  CeTH.
OcHOBHBIE MOKa3aTeaM HKOCUCTEMBI: OHOMacca, NPOAYKIHUSA. IKOJIOTHYECKHE
OUpaMUJbl:  TPOAYKLMH, UHCICHHOCTH, Ouomacchl. CBOWMCTBA 3IKOCHUCTEM:
YCTOMYUBOCTb, CAMOpPEryJisilius, pazsutue. CyKIeccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO
WM HIMPOKOJIUCTBEHHOIO JIeca.

AHTpOTIOT€HHBbIE ~ 3KOCUCTEMBI.  ATPOIKOCUCTEMBIL. Y POOIKOCUCTEMBI.
buonorudeckoe u X03HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (akTop ycTOMYMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouochepnl. Kupoe BemectBoO M ero (ynkiuu. OcoOeHHOCTH Ouocdepbl Kak
rno0anbHOM SKOCUCTeMBI. J[MHamMuueckoe paBHOBecue M oOpaTHas CBsS3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXMMHUYECKHE IUKIIbI 3JIEMEHTOB (yIriieposa,
a30Ta). 30HabHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiunn. AHTPONIOT€HHbIE U3MEHEHUs B buocdepe.
I'moGanbHbIE YKOTOTHYECKUE TPOOIIEMBI.

CocymecTBoBanue IPUPOABI " YEJI0BEYECTBA. CoxpaHeHune
OuopazHooOpa3usi Kak OCHOBa ycTouMBOCTH OMocdepbl. OCHOBA parmOHATILHOTO
yIpaBJi€HUs] MPUPOIHBIMU pecypcaMd M HUX HCIoJb30BaHHuEe. JlOCTHKEeHUs
OMOJIOTUU U OXpaHa MPUPOIBL.

JdeMoHCcTpanuu:

[Toprpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnsie cooOuiecTBay, «llemn nutanus», «IKoIOTHYECKas MUPAMUIAY,
«buocdepa u yenosek», «IKocucTEMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCHUCTEMA
XBOWHOro Jyeca», «buonenos Bomoéma», «ArponeHo3», «lIpumepHsie
AQHTPOIIOTEHHBIE  BO3JCHUCTBUSA Ha MNpPUpPOAY», «BaxHeWline HCTOYHUKH
3arpsi3HEHUS BO3JlyXa M TI'PYHTOBBIX BOn», «IlouBa — BakHeIIas cocTaBistonas
ounocheprr», «PakTopsl Aerpagauuu nousy, «IlapHuKoBbIA 3P dekT», «PaKkTOphI
paZOaKTUBHOTO 3arpsAsHeHust Ouocdepr», «OOmWas cTpykrypa Ouocheps,
«Pacripoctpanenne xu3HH B Ouochepe», «O30HOBBIH 3KpaH Ouocheps,
«Kpyrosoport yriepona B buocdepe», «KpyroBopor azora B mpupoae».

O6opynoBanue: Mojaenb-anukanus «TUnudHble OMOILIEHO3b», TepOapuii
«PacturenbHble cooliecTBa», Koekuuu «buouenos», «Bpeaurenn BaxxHeHmx
CEJIbCKOXO3UCTBEHHBIX KYJIbTYp», TepOapud M KOJUIGKUMHM pACTeHHH U
KUBOTHBIX, TPUHAJIEKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyMIaM OJHOTO BHJA,



Kpacnass knura Poccuiickoit ®enepanuu, H300paKeHHUs] OXpaHSEMbIX BHUJOB
pacTeHHI U )KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOI'PAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho @I'OC COO, ycranaBnuBarTCid TpeOOBaHUSA K pe3yJibTaraM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJIEYIOLIME COCTABJISAIOLIME: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJEICHNI0, HaJU4YMe MOTHUBAIMM K OO0yd4eHHI0  OHOJIOruw,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPHYECKUX TPAAULMUN PAa3BUTUS OHOJIOIMYECKOrO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LU U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMera «buosiorus» AOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IEHHOCTSIMU, MPHUHATHIMU B OOIIECTBE MpaBUJIAaMH U HOpMaMu
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, pAa3BUTUSA BHYTPEHHEW MO3MIMU JUYHOCTH, MaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTB U CITIOCOOHOCTH 00YYAIOIIUXCSI PYKOBOICTBOBATHCS
Cc(OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlMi, T[O3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOUIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBITA U OMbITA JEATEILHOCTH B IPOILIECCE pealn3aluy OCHOBHBIX HAIPABJICHHI
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH TPAKAAHCKON O3UIIMK 00YJaIOIErocs Kak akTUBHOIO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHHUE
3aKOHA W TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIHbHOCTH TIPU CO3JaHUU
y4eOHBIX TMPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSATh COOCTBEHHYIO TO3UIIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBAaTh B CBOMX JICUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUSA JIIOJIEH C pa3HBIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IPOILECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIICGHUS K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJICHHH CIHOPHBIX BOMPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTUYECKOr 0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOU TPaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3Ma, YBAXEHHS K CBOEMY Hapoay, UYBCTBa OTBETCTBEHHOCTH IIE€pe/
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOILIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOHOMY HACJICAUIO U MaMSTHUKAM TPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTBa;

uaerHas yOexXJIE€HHOCTh, TOTOBHOCTh K CIIY)KeHHIO U 3amure OTedecTa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUICKOI0 HAPOa,;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEACHMS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJAMTENSIM, CO3[JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LIEHHOCTEM CEMEWHOW KU3HU B COOTBETCTBUHU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHUMAHUE YMOLMOHATBHOTO BO3/ICUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusa, GopMHUPOBAHMA KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

NOHMMAaHHWE W peaju3alus 3J0pOBOro M 0e30macHoro obpasza >KHU3HU
(310poBO€  MHUTaHHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, perymsapHas Quznyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MOHMMAHUE 1EHHOCTU MPaBWI HUHIUBUAYATBHOIO M  KOJUIEKTUBHOTO
0€e301acHOro MOBEACHUS B CUTYaLIUAX, YIPOXKAIOIIUX 370POBbIO U JKU3HH JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHBIX NMPUBBIYEK (yMOTpeOIeHHUs
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IMIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

MHTEpEC K pa3Nu4yHbIM cepaM mpodecCHOHATBLHON NeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKHU 1I€IeCO00pa3HOe OTHOILIEHHWE K MPUPOJIE KaK HCTOYHHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINIEHUE YPOBHS JKOJOTHYECKOW KYJIbTYPHl: TPHOOPETCHHE OIBITA
IJJAHUPOBAHUSA TMOCTYIIKOB M OLIEHKM HMX BO3MOJXHBIX ITOCIEACTBUM A
OKPYKaloIeH CPebI;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
pelleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU H3YYEHHH OHOJIOTHUU
3HAHMST W YMEHHUS TPH PEIICHWH TMpoOJieM, CBSI3aHHBIX C PalMOHAJIHHBIM
IPUPOJONOJIb30BaHUEM  (COOJIOJICHHE  TpaBWJI  TMOBEACHUS B NIPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE€ HENpPHUATHE JCHUCTBUM, MPUHOCAIIUX BPEl  OKPYKaIOIICH
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCTEACTBUA NPEANTPUHUMAECMBIX JEUCTBUN U MPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBIIUIEHUS, SKOJIOTMYECKOW KYJIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYAaCTUIO B MPAKTUYECKOU AEATENBHOCTH 3KOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KakK CpEICTBa
B3aMMOJICVCTBHS MEXAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
(bopMUpOBaHUYU PAITMOHAIIBHOT'O HAYYHOTO MBIIUICHHS, CO3JaHUU IEITOCTHOTO
MpeAcTaBiieHUus] 00 OKpYKalollleM MHUpE KaK O €IUHCTBE MPUPObI, YECIOBEKA U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTHA OHMOJIOTHUU JJIi COBPEMEHHOM IHBUJIM3AIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUN, CHOCOOHBIX  pemiaTh  PecypcHble  MNpOoOJeMbl  pa3BUTHUS
YEJIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA U3 TJIOOATBLHBIX YKOJOTHYECKUX MPOOJIeM H
o0ecrieueHus:  Tepexoja K  YCTOWUYMBOMY  DPa3BUTHIO,  PallMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYypcoB M (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OUOJOTMYECKUX 3HAHUWA B LEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIIMOHAJIBHOM I'PaMOTHOCTH OOydYaromuxcs, GopMUpyeMOit
MpU U3Y4ECHUU OMOJIOTHH;

MMOHUMAHME CYITHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHalu3a W
OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEr0 MHUpPAa M MPOUCXOASAIINX B HEM HU3MEHECHUH,
yMEHHE JeiaTh OOOCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE HAYYHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENLHO HCIONIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooJyieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAHUE LEHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U HCCIEA0BATEIIbCKYIO AEATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT51MI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHUS y4yeOHoro mpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUS OOYUAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAY4YHOW KapTUHBI MHUpAa U CcHenupuKy METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, JHEPIrus, SIBICHHE, MPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHHUBEpCAJIbHbIE Yy4eOHble JeHCTBUA (MO3HABaTEJIbHbIE, KOMMYHUKATHBHBIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOU
IPaMOTHOCTM M COIUAIBHOM KOMIETEHIMH OO0YyJaromMxcs, CHOCOOHOCTD
o0 yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUIMHAPHEIE,

MHUpPOBO33PEHUYECKHUE 3HAHWA W  YHHBEpCaJlbHble YydeOHbIE JCHCTBUA B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE.

MeranpeaMmeTHble pe3ylbTaThl OCBOEHHUS HPOrpaMMBbl CPEIHEro OOLIETro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsiuaneHue YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITETLHO  (OpMYJIMpOBaTH M aKTyalIM3UPOBATh  MPOOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCTOJb30BaTh MPH OCBOCHUU 3HAHWM NPUEMBI JIOTMUYECKOTO MBIIICHUS
(aHayin3a, CUHTE3a, CpaBHEHUs, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICIT
OMOJIOrMYECKUX MOHATHI (BBIIEIATh UX XapaKTepHbIC MPU3HAKHU, YCTaHABIUBAThH
CBSI3M C IPYTUMU TTOHSATHUSIMH );

ONpeAeNATh WENH JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHYKEHHSI, COOTHOCUTD PE3YJIbTAThI IEATEILHOCTH C TIOCTABICHHBIMU HEISM;

MCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS Ui OObSICHEHUS! (DaKTOB U SBJICHUN
YKVBOU TPUPOJIBL;

CTPOUTH JIOTUYECKUE pPACCYXKIEHUs (WHIYKTUBHBIC, JECIYKTUBHBIC, II0
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3AKTIOUCHUS;

OPUMEHATh  CXEeMHO-MOJEJbHBIE  CpeICcTBa  JUId  TPECTaBIICHUs
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWN B M3ydaeMbIX OMOJIIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI C Y4E€TOM aHAJIM3a WUMEIOUIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICITEIHLHOCTH, OLIEHUBATH COOTBETCTBHE PE3YIbTaTOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  pEasbHOIO,
BUPTYQJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUHU KU3HEHHBIX MPOoOIieM.

2) 6a30BbIe HCCJIEN0BATEILCKHIE eHCTBUSA:

BJIaJIETh HABbIKAMU Y4€OHO-MCCIIE0BATEILCKON U MPOECKTHOM JESITENbHOCTH,
HaBbIKAMHU  pa3pelieHusi MnpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOAOB MMO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUWs, €ro HWHTEPIpeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHHIO B Y4EOHBIX
CUTYaIUSX, B TOM YUCJIE TIPHU CO3aHUH YU4EOHBIX U COIIMAILHBIX IPOCKTOB,;

(dbopMupoBaTh HAyYHBIN THI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh U (GOPMYIHPOBATh COOCTBEHHBIE 3a7ayd B 00pa30BaTEIbHOM
TESITEeTLHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3UPOBATh IMOJYYEHHbIE B XOJA€ pEIIeHHUs 3aJaddl  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh 1I€JICHAIIPABICHHBIM MOUCK IMEPEHOCa CPEJICTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEJBHYI0 M INPAKTUUYECKYIO 00J1acTH
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJEH, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, IOMYCKAIONINE AIbTEPHATUBHBIE PEIICHHS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHUKAX UH(POPMALIUK (TEKCTE y4eOHOr o
nocoOus, HAYJYHO-TIONYISPHOW JUTEpaType, OHOJIOTHYECKHX CJOBapSX W
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpOBaTh



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosornueckoid MHGOpMauy, HEOOXOAUMOU I BBIMOJHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HCMOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CAMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  NpEACTaBICHUS
Ouonoruyeckoil nHGopMaluu (CxemMbl, TpaduKH, TUarpaMmMbl, TaOIHUIIbI, PUCYHKH
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKHe 3HAaKH U CUMBOJIBL, (OpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  pPACIIO3HABaHUS WM 3allUThl  MH(}OpMaIuw,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILIECTBJIATh KOMMYHUKALIUH BO BCEX cepax *KU3HHU, aKTUBHO y4aCTBOBATH
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXKJIECHHUS OTHOCUTEJIBHO BBITOJIHEHUS MpelIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTh MO3WLUNA APYTMX Y4aCTHHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUs, IOHMMAaTh 3HA4YECHUE
COLMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATb
HaMEpPEHUs APYruX JIIOJIEeH, MPOSBIATh YBAXUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh M HCIOIb30BaTh MPEUMYILIECTBA KOMaHAHOW U MHAUBUAYAJIbHOU
paboThI pU pEIICHUH OMOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUUA C YYETOM OOLIUX
MHTEPECOB U BOBMOXHOCTEN Ka)J0ro 4jeHa KOJUIEKTHBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa M KaXKJIOr0 y4aCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTEIbHON
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENBHOM  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX TMPOLECCOB, HX pE3yJbTAaTOB U
OCHOBaHMI, UCNOIb30BaTh NPUEMBI pedIieKCUU JJIs1 OLIEHKH CUTYyalluH, BBIOOpA
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATENbHOCTH;

3) npuHsATHE CeOs1 M IPYTUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TpPU aHAJU3€ pPE3YJIbTaTOB
NEATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € TO3ULIMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIMU U
peoOpa3oBaHUIO 3HAHUN, BUBI JIEATEIILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX ¢ Oumosorueidl. B mporpamme mnpenmMeTrHbie
PE3yNbTaThl IPEICTABIEHBI IO roJaM 00y4YeHUSI.

[IpenmeTHblEe pe3ysibTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 10
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUPAa U HAYYHOI'O MHUPOBO33PEHUSA, O BKIIAJIE POCCHICKHX H
3apyOEKHbIX Y4YEHBIX-OMOJIIOTOB B pa3BUTHE OUONOTUH, (DPYHKIIMOHATBHOM
IPaMOTHOCTH Y€JIOBEKa JJI PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaACKpBIBATh COJEpP)KaHHE OMOJOTMYECKUX TEPMHHOB W TMOHATHIA:
KHU3Hb, KIETKa, OpraHu3M, MeTaboiau3M (0OMEH BeIIeCTB M IpeBpalleHue
SHEPruu), TOMEOCTa3 (CaMoperyssius), YypOBHEBasi OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEICHHE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT H
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOrMYEeCKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JOrMa MOJIEKYJApHOM Ouosioruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBusnoBa) u yueHnus (0 1eHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. V. BaBunosa), onpenensite rpaHUIlbl
UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIIO/IEHUE U
ONMCAHUE KUBBIX CHUCTEM, MPOLIECCOB W SBICHUW, OpraHU3alMs U IPOBEICHUE
OMOJIOrMYECKOT0  IKCIEPUMEHTA,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIAEAYEeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX



pPE3yJIbTATOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHMA, TEOPUN U 3aKOHOB, YMEHHE
JIeJIaTh BBIBO/BI HA OCHOBAHUM IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHAa BEIIECTB M IMPEBPAILCHUS] HEPIMU B KIIETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOKEHHS, WHAMBUAYAJbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHUS AJII OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l TIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 oOecreueHuss Oe30MacHOCTH CBOErO 30POBbS U 370POBbS
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUS B OKPYKArOIIeH
OPUPOIHON Cpelie, MOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JIOCTHXKEHUM
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTUI JUISL pPaMOHAIBHOTO
IPUPOIONIOIb30BAHUS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
JUTHOPUIHOE CKpEIIMBAaHUE, CLEIUIEHHOE HacJIeAOBaHUE, COCTABIIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUS JUIsl TPEICKa3aHUsl HAcleJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHE BBIMIOJIHATh JTAOOPATOPHBIE W MPAKTUYECKHUE PaldOTHI, COOMIOAATH
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OLICHMBAThb M HMHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOYAIONIYIO IICEBAOHAy4YHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpeACTBAa MAaccOBOM MH(OpMaNMU, HAyYHO-TIOMYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIECAOBAaHUI B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
000011ast GMOTOTHYECKYI0 MH(OPMALINIO U3 HECKOIBKUX MCTOYHHUKOB, TPaMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmapar OUOJIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npenmera «buonorus» ¢ 11
Klacce JOIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHUpPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KApTUHBI MHpa U HAay4HOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCUHCKHX U
3apyOEKHBIX Y4YEHBIX-OMOJIIOTOB B pa3BUTHE OWUONOTUH, (DPYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JJIs PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE paCKpbIBaTh COJEp)KaHHE OMOJOTMYECKHX TEPMHUHOB U TMOHSATHIM:
BUJ, MONYJISAIMsSA, TeHOPOH I, SBOJIOLHUS, ABUKYIIUE CUJIbI ((PaKTOpPbI) HBOIIIOLMH,
PUCTIOCOOJIEHHOCTh OPTraHU3MOB, BUA000pa30BaHHUE, DKOJIOTHYECKHE (DAKTOPHI,



AKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYIEHTbl, ILEMU MUTaAHUs,
AKOJIOTHYecKasi mupamua, ouoreoreHos, onocdepa;

YMEHHE u3Jaratb OWOJOrMYecKne Teopuu (IBOMOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenus o o6uochepe B. U. Bepnanckoro),
OTIPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
OMHMCAHKE KUBBIX CHUCTEM, MPOIECCOB W SBJICHHUM, OpraHU3alUs W IPOBEICHHE
OMOJIOTHYECKOTO  JKCIECPUMCHTA,  BBIIBM)KCHHE  THIIOTE3bl,  BBIIBJICHHUE
3aBUCHUMOCTH MEXIY HCCIEAYeMbIMA BEIUYMHAMHU, OOBSICHEHHE TONYy4EHHBIX
pPE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHA, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATh CYIIECTBCHHBIC NPHU3HAKA CTPOCHUSI OWOJIOTHYCCKUX
OOBEKTOB: BHUJOB, MONYJSALUNA, MPOAYIEHTOB, KOHCYMEHTOB, pEIYIICHTOB,
OMOreoIeHO30B M  JKOCHUCTEM, OCOOCHHOCTH MIPOLECCOB: HACIEICTBEHHOU
W3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCHIOCOOJICHHOCTH
OpPraHW3MOB, JEHUCTBUA HKOJOTMYECKUX (HAKTOPOB HAa OpPraHU3MBI, IEpPEeHOca
BEIICCTB M TOTOKAa JHEPTrUHM B HKOCUCTEMAaxX, AaHTPOIOICHHBIX HW3MCHCHHHA B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OHOre€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI1 OOBSCHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB W SIBJICHUH, JUISl MIPUHSATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eJIb0 OOecredeHrss OEe30MacHOCTH CBOETO 370POBbS U 3A0POBBS
OKPYKAIOIIUX JIFOICH, COOIOIEHUSI HOPM TPAMOTHOTO MOBEJCHUS B OKPY>KaIOIIeh
OPUPOIHON Cpelie, TMOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JIOCTHXKEHHM
COBpEMEHHOW OMOJIOTHH TSl pallMOHATIBLHOTO MPUPOIONOIb30BAHNUS;

YMEHHUE peliaTh 3JEMEHTapHbIE OMOJOTHYECKHE 33a[auH, COCTaBISATh CXEMbI
NepeHoca BEUIECTB U HYHEPTUU B IKOCHUCTEMax (LIeTH MUTAHMUS);

YMEHHE BBINOJHATH JIA0OpAaTOpHBIE U MPAaKTUYECKHWE padOThl, COOIIOATH
npaBuia Ipu pabore ¢ yaueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE KPUTHYECKH OIICHWBaTh W HWHTEPIPETUPOBATH HHQPOPMAIHIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(MOpMAINU, HAYYHO-TIOMYJISIPHbBIE
Marepuaibl),  pacCMaTpuBaTh  TJIOOQIbHBIE  JKOJIOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOJIOrMYECKYr0 UH(POPMAIIUIO U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATHIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu(poBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubmioreka [IOK
1 b 2 0.5
MIOTIOTIDL R Hayka https://m.edsoo.ru/7f41¢c292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XVUMHUYECKHM COCTaB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso0.ru/7f41c292
5 Pa3MHOX€eHHE 1 MHAUBUIYAIbHOE PA3BUTHE 5 1 bubmotexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KUIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS OUOJIOT U 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
1
3 OpranusMbl u OKpy>Kaiomas cpesia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTMYECKUE CUCTEMBI 9 Eubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 2.5



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB DJIeKTPOHHbBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A bp
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
bubmioreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Metoapl MO3HaHUS )KUBOM TPUPOJIBI.
[TpaxkTueckas padota Ne 1
2 «Hcronp30BaHme pa3TuIHBIX 1 0.5 bubmorexa [TOK
P ' https://m.edso0.ru/863e6122
METOOB MPH U3y4EHUU
OMOJIOrTYECKUX 00BEKTOBY
3 buonornueckue cucTeMbl, IPOLIECCHI 1 bubmuotexa [JOK
U UX U3y4EHUE https://m.eds00.ru/863e6564
4 XuMudeckuit coctaB kieTku. Boga u 1 bu6moreka [JOK
MUHEpPAJIbHBIE COJIN https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
SIKH. LOCTAS B CTPOCHUS LAIKOB https://m.eds00.ru/863e6b72
depMeHTb — OHOJIOrHYecKre
Karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenne 1 05 bubmuotexa [IOK
KaTaJIMTUY €CKOM aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha TpUMepe aMUIIa3bl
WA KaTaa3bl)»
bu6mmoreka [JOK
7 h% I 1
[ICBOBL S THITHAG 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

bu6mmoreka [JOK

8 Hyleiiosbie kncnotsl. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus n MeToasl n3yueHus bubmmoreka LIOK
kietku. Knerounas reopus https://m.eds00.ru/863e6e88
10 KieTka kak 11eJ10cTHAs KUBAas
cucTeMa
CtpoeHHe dyKapuOTHYECKOU KIIETKH.
JlaGopaTopHas pabora Ne 2
«M3yueHune cTpoeHUs KIETOK bubmmorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 05 https://m.edso00.ru/863e6ff0
OaKTepHii 1Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUECH
bu6moreka [JOK
12 ObwmeH BEmECTB MM METa00 MM https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 dorociires. Xemociires https://m.edso0.ru/863e7c98
. bu6moreka [JOK
14 ueprerutieckitii ooMen https://m.eds00.ru/863e7aae
JKu3HeHHbBIN UK KIeTKHU. JleneHue
KJeTku. Muros. JlabopaTtopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmonenne Muto3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHUKPOITpEnapaTax»
16 BuocunTes Oenka. Peakius bubmoteka [JOK
MaTpUYHOT'O CHHTE3a https://m.edso00.ru/863e796e
bubmotexa [JOK
17 Tpasciaums — OnocnrTes Oera https://m.edsogru/863e796e
18 Hexknerounsle popMBbl KUZHU — bu6mmoreka LIOK



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

BHUPYCBI

https://m.edsoo0.ru/863e7540

bubmoteka [JOK

19 @DopMBl pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81h6
https://m.edso00.ru/863e831e
. bubmoteka IJOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE TIOJOBBIX
kJeToK. OTUI0J0TBOpEHHE.
21 JlaboparopHas pabora Ne 4 05 bubmmoreka LIOK
«HM3ydeHne CTpOeHHUsI MOJIOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKPOITperapaTax
29 NuauBuyansHOE pa3BUTHE bubmmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubmotexa [JOK
HACIIEICTBEHHOCTH Y U3MEHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEpPHOCTH HACJIEIOBAHUS
24 npu3HakoB. MoHOruOpuHoe brbamorexa [IOK
https://m.eds00.ru/863e8878
CKpeTMBaHNE
UTUOpPUIHOE CKpEIIMBaHuE. 3aKOH
25 §€3aBI/Ir()JI/If\[/[OFO HapcnnelJ:LOBaHHﬂ bubmorexa HOK
https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOE Hacle0BaHUE
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «M3yuyeHue pe3ysibTaToB 05 bubmorexa [IOK
MOHOTHOPUIHOTO U JTUTHOPUTHOTO https://m.edso0.ru/863e8c60
CKpeIMBaHus y Ip0o30(UiIbl Ha
TOTOBBIX MUKpOITpEnapaTax»
27 I'enernka moma. HacnenoBanue bu6mmoreka [JOK



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

IMMPU3HAKOB, CLUCIIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menunBocts. HenaciencrseHHas
M3MEHUYNBOCTh. JlabopaTopHas

98 pabota Ne 6. zyuenue 1 05 bubmorexa [IOK
MOJM(UKALIMOHHOW U3MEHYUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHUE BapUALIMOHHOTO psiia U
BApHUALMOHHON KPUBOW
HacnencreenHast "3MEHUHUBOCTb.

29 JlaGoparopHas pabora Ne 7. 1 05 bubmmoreka LIOK
«AHanu3 MyTanui y Apo30Qpuiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpenapaTax»

bu6mnoreka [JOK

30 Fereriia vienonexa 1 https://m.edso00.ru/863e8d78
PesepBHbIii ypok. O6001IeHHE 110

31 teMe «HaciencrtBeHHOCTD U 1
M3MEHUYHUBOCTb OPraHU3MOBY

bu6mmoreka [JOK

32 Cenekuus kak Hayka u npouece 1 https://m.edso0.ru/863e9214

33 MeTonbl ¥ JOCTHKEHUS CEICKIINU 1 bubmioreka [IOK
pacTeHU! U )KUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHomorust kak oTpacib 1 bubmmorexa [IOK
MPOU3BOJICTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



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 KUIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIUS U METO/IbI €€ U3YUYCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IPEACTaBICHUN 1 bubmmoreka LIOK
00 PBOJIIOIUH https://m.edsoo0.ru/863e9570
bubmioreka [IOK
3 Mirkpoopomors 1 https://m.edso0.ru/863e9cle
[Momymsiuust Kak 3J1eMeHTapHast
€IMHUIIA BUJA U YBOIIOLIUH.
4 Hil6op2TopH£elm pabora J]\j’g 1 1 0.5 bubmmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOTHYECKOMY KPUTEPHUIO»
5 JIBrKyIme cuibl (3JIeMeHTapHbIe 1 bubmmotexa [IOK
(hakTOpbI) IBOTIOIHNH https://m.eds00.ru/863e9da4
. bubmorexa LIOK
6 EctectBenHsbIi 0TOOD U €ro (GOpMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTe! 3BOMIIOLINHN:
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3oBanue. JlabopaTopHas 1 05 bubmuotexa [IOK
paborta Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MIPUCIIOCOOJIEHHOCTH OpPraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepar»
3 Hamnpasnenus u nytu 1 bu6mmoreka LIOK

MAaKpO3BOJIIOINH

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

HeobpatumocTs 3BoMmoOINHN

Ucropus xu3Hu Ha 3emiie U METOJIbI

10 "
e€ n3y4yeHust

11 ['unoTe3sl MPOUCXOXKACHUS KU3HU bubmotexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6

12 PazBuTHe xu3HM Ha 3eMJIe MO 3pam U bubmotexa [JOK
nepuosiam https://m.edso00.ru/863eabbe
OCHOBHBIE 3Tanbl FBOJIIOLUH
PacTUTEIBHOTO U )KUBOTHOI' O MUPA.

13 [IpaxTnueckas padora Ne 1 05 bubmuoreka LIOK
«M3yueHue nckonaeMblX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUTEKLIUSAX»

14 CoBpemeHHas crucrema bubmmorexa [IOK
OpPraHUYECKOro MUpPA https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIOLHUS YeTOoBeKa (aHTPOIOT €HE3) https://m.eds00.ru/863eac2c
JBuxymime cuibl (pakTopsl) bubmmotexa [IOK

16
aAHTpPOIIOT€HEe3a https://m.edso00.ru/863ead44

17 OCHOBHBIE CTaJ1H 3BOJIOLNU
4eroBeKa

18 YenoBeueckue pachl U MPUPOJIHBIE bubmuorexa [IOK
aJanTalyy 4eIoBeKa https://m.edsoo.ru/863eaea?2
Pe3epBHblii ypok. O00011€HIE 110

19 TeMe «BO3HUKHOBEHHUE U pa3BUTHE
JKU3HM Ha 3emiie»

20 DKoNorust Kak Hayka

21 Cpenpl 06UTaHUS U SKOJIOTHYECKHE bu6mmoreka LIOK



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

(akTopsl

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

AbGuotnueckue GaKkTOpPHI.
JlabopaTopHas pabora Ne 3.
«Mopdonoruaeckrne 0CoOOEHHOCTH

22 pacTeHHi U3 pa3HbIX MECT 0.5 butmmorexa [IOK
https://m.eds00.ru/863eb10e
obutanusy». JlaboparopHas pabora
Ne 4. «BnaustHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay
bubmioreka [IOK
23 buoririeckie GakTopel https://m.edso00.ru/863eb348
DKONOrMuecKre XapaKTepUCTUKH
nonymsauuu. [Ipaktuyeckas padora
24 Ne 2 «[Toncuér motTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
o5 Coo0briecTBa OpraHu3MoB — bubmoteka IJOK
OHoIIEeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmotexa [JOK
(3KOCHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE ITOKa3aTEIN YKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa 3kocuctem. Cykueccus
28 [IpupogHBIC SKOCHCTEMBI
29 AHTPOIIOTr €HHBIE SKOCUCTEMBI
30 buocdepa — riobanbHas bubmmorexa [IOK
JKOocHcTEMa 3eMiln https://m.edso00.ru/863ebh5e
31 3aKOHOMEPHOCTH CYILECTBOBAHUS bubmotexa [JOK

6uochepsl

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



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

32 UYenoseuectBo B Onocdepe 3emiu 1
33 Cocyl1iecTBOBaHHE MPUPOIBI U 1 bubmmoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHblii ypok. O000111€HHE TEMBI
34 «Coo0011ecTBa U IKOJIOTHIECKHUE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO HACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET
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