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INOACHUTEJIBHAS 3AIINCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIs
OIpeNeeHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorusn» cocraBuiv: KoHuentyaiebHble Tnonoxkenus DIrOC COO o
B3aMMOOOYCIIOBIIEGHHOCTH  IIefieil, coJepKaHusi, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
OPUHIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI CpPEIHErO
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenuguke Ouooruu, €€ 3Ha4eHUH B TO3HAHUU KMBOU MPUPOABI U 0OECIeUeHUH
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, BOCIHMTAHUSA U Pa3BUTHS OOY4YaIOUIUXCS CPEICTBAMU
yueOHoro mpeamera «buonorusi», omnpenenaser 00s3aTeNbHOE PEIMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieHue M0 pasleinaMm H  TeMaM,
PEKOMEHIYEMYIO I1OCJIEI0BaTEIbHOCTh U3YUE€HUs y4eOHOro Marepuana ¢ y4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH OOpa3oBaTEIbHOTO
Mpoiiecca, BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIIuXcsl.

B nporpamMe mo OuoiorMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMpPEAMETHBIM W TPEAMETHBIM PE3yJIbTaTam
o0ydeHus B (HOPMUPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHLHON
JESITEeIbHOCTH, YYEOHBIX JEHCTBUI OOYy4aromMXcs MO OCBOCHHUIO COJEp)KaHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM Ouonoruu, Onaromaps 4demy B Hel
MPOCMATPUBAETCS HAIMPABJIEHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, EHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTHYECKOT0 MBIIUICHUS, MPEJCTaBICHUI O 3I0pOBOM
oOpa3ze XU3HH M OEpeKHbIM OTHOIIEHHEM K OKpYXKarolled MPUPOAHON Cpeje.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOEHUH JKUBBIX CUCTEM Pa3HOI'0 PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX TPOLIECCOB B MpOrpaMMe MO OHUOJIOTUU YAEIEHO BHUMAHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHWM B TIOBCEHEBHOW >KU3HU JIJIsSI PEIICHUS TIPUKIIAIHBIX 3a]1a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUM YelIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTHYECKHU
1enecoo0pa3Horo TMOBEAEHUST B OKPYXKAlOLed MPUPOAHOW cpede, aHamu3a
BIIMSTHUSL XO3SIICTBEHHOM NEATETHHOCTH YEJIOBEKAa HAa COCTOSHHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CWJICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
yueOHoro npeamera «buonorus» mpoaMKTOBAaHO HEOOXOAMMOCTBIO OOecreyeHus



YCIIOBUM IS PEIICHUs] OJJHOM U3 aKTyaldbHBIX 3a7a4 IIKOJIHLHOTO OMOJIOrHYEeCKOro
oOpa3oBaHus, KOTopas mpeamnojaraeT (OpMUpPOBaHHE y  OOYyYarOIIUXCS
CIIOCOOHOCTH  aJlaliTUPOBAThC K M3MEHEHUSM JUHAMUYHO pPa3BUBAOLIETrOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecnieunBaeT (HopMUpOBaHHE y OOYYaAIOIMIUXCS TMPEACTABICHUNA O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3aluud U HBOJIOLMH, CO3AAET
yCIOBUS  JIJIsi:  TIO3HAHWUS ~ 3aKOHOB  JKMBOM  TpHpoOnbl,  (popMupoBaHus
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0€30MacHOro oodpasa
KU3HH, IKOJIOTMYECKOr0 MBIILIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOW MIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONIOTUSl UMEET TAKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALNUU
oOydaromuxcs. M3ydenne O6uoiaoruu odecrnedyuBaeT yCiaoBHUsS sl GOPMUPOBAHUS
WHTEJUIEKTYalbHbIX, KOMMYHHKAIIMOHHBIX H  HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET MHTErpAallMM OWOJIOTMYECKUX 3HAHUU C
IPEJICTABIICHUSIMH U3 JIPYrUX Y4€OHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKU, XUMHUH
n reorpadun. Ha3BaHHbIE MOJIOKEHHS O NPEIHA3HAYEHUM Y4€OHOro MpeameTa
«buonorus» cocraBUIM OCHOBY Ui ONpEAENIEHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot60op comepkanusi ydyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUUNA KYJIbTYpOCOOOPA3HOIrO MOJAXO0Aa, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs AOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYphl, OIpPEACNAIONINEe aJeKBATHOE IOBEJCHUE
YeJIoBeKa B OKPYKAroIeld MPUPOAHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHMMAIOT JIEMEHTHI COJIEP KaHUsl, KOTOPBIE CIY»KaT OCHOBOU 1151 popMUpPOBaHHUS
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa H
[EHHOCTHBIX  OPUEHTAlUSIX  JUYHOCTHU, CIIOCOOCTBYIOIIMX  TyMaHHU3alUU
OMOJOTNYECKOT0 00pa30BaAHMUS.

CTpyKTypupOBaHHE COJEpkKaHUsl Y4eOHOro marepuaja B MpOrpaMMe IO
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLMHU. B COOTBETCTBUHU € 3TUM B CTPYKTYpe ydeOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE coAepkKaTelabHble TMHUU: «bronorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucremay», «CucrtemMa MU MHOrooOpaszue OpPraHUYECKOro MUpPay,
«OBOIIIOLMS )KUBOU MPUPOJBD, « IKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH.

Lens wm3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMd JKUBBIX CHUCTEM pa3HOrO pPaHra M NPUOOPETEeHHE YMEHUU
UCMOJb30BaTh 3TU 3HAHUS U1l TPAMOTHBIX ACUCTBUNA B OTHOLIEHUH OOBEKTOB
’KUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

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

OCBOCHHE O00YYalOUIMMHUCS CHCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBuiax, CIyXKalluX OCHOBOM
i (OpPMUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-HAYYHOH KapTUHE MHUpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX MKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHMU3AlMH, BBIJAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIICKTYyalbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVIAJIOB, MJIEW U TMOJAXOAOB K H3YYEHHIO >KUBBIX CHUCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydJamImmxcs oOmeld KyJIbTypbl, (YyHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATH W OLIEHUBATH SIBJICHHS OKPY>KAIOILIETO
MUpa KUBOW NPUPOJLl HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX IIpU
U3Y4YCHUHN OMOJIOTHHY;

dbopmupoBaHue y oOydYaromMXCsli YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKOH [EATEIbHOCTH 4YEJIOBEKa, DPa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOESKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KHBOM
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTIOIEHUS STUYECKHUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX HCCIEIOBAHU;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM 7Sl TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 411 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUI B MOBCEHEBHOW JKU3HU JUISI
OLICHKH TOCJIEJICTBUNA CBOEH ESITEIbHOCTH MO OTHOIIEHHUIO K OKPYKaloIlEen cpefe,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPO(PUIAKTUKH
3a00JIeBaHMIA.

B cucreme cpennero obmiero obOpa3oBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBIIAETCA O0S3aTE€IbHBIM YYEOHBIM MPEAMETOM, BXOIAIIUM 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 knacce — 34
yaca (1 gac B Heemo).



COJEPXXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouonoruun B GOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOIOTUYECKUX HAYK.

Metoabl mO3HAHUS KUBOU MPUPOJIBI (HAOIIOIEHHUE, DKCIIEPUMEHT, ONMCaHKE,
M3MEpeHHe, KIacCHU(pUKalusi, MOJACIMPOBAHUE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Menaens, H. K. Kombnos, Ix. Yorcon nu ®@. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U IpakTU4YecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METONIOB MPH
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3yueHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeo1IeHOTUYECKU ), OnochepHBIil.

JlemoHcTpanum:

Tabmuier 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3allud
YKUBOU IPUPOJBI».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KIETKU. XHWMHUYECKHUE DJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOJABl W MHUHEpAIbHBIX BelIeCTB B kieTke. llomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmblie 1 3aMEHUMBIE AMUHOKHUCIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (TMEepBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHME CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.



depMeHTHl — OuWonormyeckue KarainuzaTopbl. CTpoeHue (QpepMeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crenuduunocts. KodepmeHThl. Butamunbl
OTnuuust pepMEHTOB OT HEOPTAHUUYECKUX KaTaJIu3aTOPOB.

VYrieBoael: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcupudo3a),
nucaxapuibl  (caxaposa, JIAaKTO3a) U MOJucaxapuabl (Kpaxmal, TJIMKOTEH,
[eJUTI0103a). bruosornueckue pyHKIUM yTriaeBOIOB.

Jlunuaer:  Tpurmuuepuabl, docPoaunuasl, crepouabl. [ uapoduibHO-
rugapodoOHbie cBoiicTBa. buonorumdeckue ¢yHkuuu aunuaoB. CpaBHEHUE
YIIEBOIOB, OCJIKOB U JIMIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HykJ1enHOBBIX KuchoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynxkunu PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uronorusa — Hayka o kierke. Kinerounas teopust — npumep B3auMOAECHCTBUS
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
AYKApPUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEJIbHOM, >XUBOTHOU U
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, TJTUKOKAJIMUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHJAPWUH, TUIACTHBL.
[IpoucxoxaeHue MUTOXOHApUN W TiacTua. Buasl mmactua. HememOpaHHbIC
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbii HeHTp kieTkd. CTpoeHue sifpa: sjuepHas 000JIouKa,
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. Yunkuunc, P. ®pankius, K. M. bap.

Huarpammel:  «PacnpeaeneHue XUMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupozae», «Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B 5KUBOM MTPUPOJILY.

Tabmuuer u cxembl: «llepuonuueckas TabiMlia XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaorel. [JHK», «Ctpoenne mMoniekyssi
ATO®», «CTpoeHue 2yKapuOTHYECKON KIETKW», «CTPOCHUE KMBOTHOM KIIETKW,



«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHME NPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», «Y TIeBOAbD», «JIumuab.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpPYJOBaHUE MJIsi IPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOMpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEepUaATbHBIX KJIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

JlaGoparopras pabora Ne 1. «l3ydyeHue KaTaIMTHYECKOH aKTUBHOCTHU
(dbepMeHTOB (Ha TpUMeEpe aMUIa3bl WK KaTalla3bl).

JlabopatopHast pabdora Ne 2. «l3yueHwe CTpOCHHsI KIETOK pPACTEHUH,
KUBOTHBIX M OaKTepui MOJ, MHUKPOCKOTIOM Ha T'OTOBBIX MHUKpOTMpEenaparax U HUX
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BelIecTB, WM MeTabou3M. AcCUMUIAIUS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUuecKuidi OOMEH) — JBE CTOPOHBI €JAMHOrO IMpollecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHsS BEHIECTB M JHEPrHMM B MOHUMAHHUU
MeTabonu3ma.

Tunbsl oOMeHa BelecTB: aBTOTPOoGHBIN U rereporpodHbiid. Poib GpepmMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBas u TemHOBas (¢a3bl  (orocuHTe3a. Peakuuun
dbotocurTe3a. IPhekTuBHOCTS PoTOCHHTE3a. 3HaUCHHE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. Biausinue ycnoBuii cpenbl Ha (DOTOCHMHTE3 U CIIOCOOBI MOBBIIMICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMU.

XeMmocuHTe3. XeMOCUHTE3UPYIOIKUe OakTepru. 3HAUCHUE XEeMOCHHTE3a IS
KW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KJeTke. PaciernieHue BeIecTB, BbIACICHUE U
aKKyMYJMpPOBAaHUE DHEPrud B KJIETKE. OTambl SHEPreTUYecKoro ooOMeHa.
I'mukomu3. bpoxxenne m ero Buuabl. KucinopomHoe OKHMCIIEHHE, WM KIIETOYHOE
JIbIXaHHE. OxkucnutenbHOe dbocdopunupoBanme. DddexTuBHOCTH
HHEPreTUYECcKOro oOMeHa.

Peakimuu wmarpuunoro cuHTte3a. [eHermueckas wuHbpopmanus u JIHK.
Peanuzanust reHetudeckol uHpopMmanuu B KiIeTKe. ['eHEeTHYecKud KOA U €ro
cBoiictBa. Tpanckpunuusa — Marpuunsblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHCIOT. Ponb pubocom B
OunocuHTe3e OenKa.

Hexknerounsie Gpopmbl xu3Hu — BUpychl. Uctopus oTkpbsiTus Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3snu pacTteHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenosexka (BUY) — Bo3Oyautens CIIM/a.
OOparHass ~ TpaHCKpUIIIMsA, peBepraza W uHTerpasa.  lIpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHU.



JdeMoHCcTpanuu:

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

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuszmy», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporact», «®orocunres», «Crpoenue JHK»,
«CtpoeHue u PyHKIIMOHUPOBaHUE TeHa», «CuHTEe3 Oenkay, « 'eHeTUUeCKUl Koy,
«Bupyce», «baktepuodarn», «Ctpoenue u >ku3HeHHbIN 1k Bupyca CIIN/la,
6akrepuodaray, «Permmukanus JJHK».

O6opynoBanue: mMoaenu-anmkanuu «Yasoenue JIHK u TpaHCKpumniusy»,
«buocunres 6enka», «CTpoeHue KIETKI», Mojielb cTpyKTyphl JJHK.

Tema S. PazMHOKeHHe M HHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHbplii MUK, Wi SKU3HEHHBIM NUKN KieTku. MHTepdaza m MuTO3.
[Tporieccrl, mpotekatomue B wHTep(daze. Permnmkamuss — peaknuss MaTpUIHOTO
cunte3a JIHK. Crpoenune xpoMocoM. XpPOMOCOMHBIM HabOp — KapUOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XpPOMOCOMHBIE ~ HAOOpbl.  XPOMATHIBI.
[utonornueckue OCHOBBI PA3MHOXKEHHUSI W  WHIMBUAYAIBHOIO  Pa3BUTHUSA
OpPraHu3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, mpoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. bUOIOrMYEeCcKu CMBICI MUTO3A.

[IporpamMmmupyemasi THOEIb KJIETKU — arloNTOo3.

dopmMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe U mojioBoe. Buasr Oecrionoro
Pa3MHOXEHUS: JICJICHUE HAABOE, I[IOYKOBAaHUE OJIHO- WU MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHHUPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE IS CEJICKLINH.

[TonoBoe pa3sMHOXXEHUE, €ro OTJIUYHUS OT OECIOJIOTO.

Meiioz. Cranun meiio3a. IIpoiieccel, mpoucxoasuMe Ha CTaguax Meiosa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICa U
3Ha4YEHUE MEHO03a.

["ameTtoreHes — mporecc 0Opa3OBaHUS TOJOBBIX KIJIETOK Yy YKUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30u[, SIMIEKIIeTKa) — CIEepPMATOreHe3 M OBOTCHES3.
OcoOEHHOCTH CTpOEHHUsI SULEKIETOK M crepmaTo30ouioB. OIUIOA0TBOpPEHHE.
[lapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Jrtarbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIBI
NOCTOMOPHOHAIILHOTO Pa3BUTHUA: TpsMOe, HempsaMmoe (IMuuHOYHOE). BimsiHue
Cpelbl Ha pa3BUTHE OPraHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButne pacteHuid. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTAINU PA3BUTHSL.



JdeMoHCcTpanuu:

Tabmuiet 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y 1IBETKOBBIX pacTeHul», «BereratTuBHOE pa3sMHOXKECHUE
pactenuit», «Jlenenue kierku Oakrepuity, «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocomb», «Knerounsi mukn», «Permmukanus JTHK», «Mwutosy,
«Menosy, «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIIEKOIUTAIIINX U
4yenoBeKka», «OCHOBHBIE CTaJIU OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnapaThbl «CnepMato30u sl
MJICKOIIUTAOLIETO», «SNIeKneTka miuekonuraromero», «KapuokuHes B KIeTKax
KOpEIIKa JIyKa», MarHUTHas MoOJAeNb-alniuinkanusa «Jlenenne KiIeTku», MOJelb
JTHK, moznens MetadazHoil XpOMOCOMBI.

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlaGopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpENnapaTaxy.

JlabopatopHas pabora Ne 4. «/3yueHue CTpoeHHsI MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjieiCTBEHHOCTb M M3MEHYMBOCTH OPraHHU3MOB.

[Ipeamer u 3amaun reneTuku. Micropust pa3BuTUSA T€HETUKH. Ponb nuToinoruu
1 SMOpHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. MeTombl TEHETUKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJNEKYJISApHO-TeHeTUYecKHil). (OCHOBHbIE T'€HETUYECKUE
NOHATHUS. ['eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3YyeMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIe/IOBAaHUSI MPU3HAKOB, YCTaHOBJIIEHHbIE . MeHnaenem.
MonHorubpuiHOoe CKpenuBaHue. 3aKkoH €IMHO-00pa3us THOPHUIOB IEPBOTO
nokosieHusi. [IpaBuino AOMUHUpOBaHUA. 3aKOH paACUICIUICHUS ITPU3HAKOB.
I'unoresa yncrorel ramet. [loaHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JlurnbpugHoe  CKpemuBaHWe. 3aKOH  HE3aBHUCHUMOTO  HACJEIOBAHHS
Mpu3HaKoB.  [luToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanm3upymroliee cKkpemuBaHue. Mcnoib30BaHNE aHATTM3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIpEIeTICHUSI TEHOTHUITa OCOOH.

CuermienHoe  HacienoBanue npusHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO T€HOB. Hapyllenue cuenieHus TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOPHUsI HACIIEICTBEHHOCTH. | €HeTUUECKHUE KAPTHI.

I'enetnka nosa. XpoMOCOMHOE OIpENENICHUE MoJjia. AYyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omoramernesle M rereporameTrHsie opraHu3sMbl. HacnenoBanue
MPU3HAKOB, CLUETVICHHBIX C TTOJIOM.

N3menunBoCTh. BUABI ”3MEHUMBOCTHU: HEHACIIEACTBEHHAS M HACIIEICTBEHHAS.
Pomp  cpenpl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(DUKAITMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psij 1 BapuallioOHHAas KpUBasl.



Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIC NMPU3HAKA U HX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBennas, uWiaM TEeHOTHIHWYECKas, H3MEHUYHMBOCTh. KoMOMHATHBHas
U3MEHYMBOCTh. Melo3 W TOJOBOM IMpOIecC — OCHOBA KOMOWMHATHBHOM
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kilaccudukarus MmyTtanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa v MpUYuHBI MyTaluii. MyTareHHbie (paKkTophbI.
3aKOH TOMOJIOTMYECKUX PsIZIOB B HacieACcTBeHHOM n3MeHunBocty H. M. BaBuioga.

Buesnepnas HacIe1CTBEHHOCTh U U3BMEHYUBOCT.

I'enetnka uyenoBeka. Kapuorunm uyenmoBeka. OCHOBHBIE METO/bl T€HETUKU
YyeJIOBEKA: T'eHEaJIOTMUECKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHHOE ONpeAcICHUE FEHOTHIIA:
MMOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
[M1IP-ananu3a. HacneacTBeHHble 3a0o0yieBaHUsI 4YeJIOBEKAa: TEHHBIE OOJIe3HH,
00JIe3HN C HACJIEACTBEHHOW MPEIPacOOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HH.
ComaTrnueckue W TeHepaTuBHbIe MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPHIAKTHKN U JICYCHUSI TECHETHICCK X
Oosne3Heil. Menuko-reHeTUYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKOU
TCHETHUKH B MPEIOTBPAIICHUH 1 JICUCHUN I'eHETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepuxos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuios.

Tabmuupl ©w  cxemMbl:  «MOHOTHMOpHUJIHOE  CKpEIIMBaHHUE HM  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH paCLICIVICHUS W €ro IMTOreHeTHu4ecKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JlurubpuaHoe  CKpeIIUBaHUE,
«IuTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEILIUBAHUA, «Metio3y,
«B3anMOJIENCTBUE AJUICIIBHBIX TE€HOB», «l €HETMYEeCKHE KapThl PACTEHHUM,
KUBOTHBIX W 4eJIOBeKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HAaCJeIOBaHMS,
CLUCIUICHHOTO C moJioM», «KapuoTumbel 4YemoBeKka W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY», «MoaudukanmonHas W3MeHYUBOCTh», «HacnemoBanue pesyc-
dakTopay, «I eneTnuka rpymi KpoBu», «MyTallMOHHAS H3MEHYUBOCThY.

O6opynoBanue: MOJEIH-aNTIUKAUd «MOHOTHOPUAHOE CKpEIIMBAaHUE,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpécrt
XpOMOCOM», MHUKPOCKON U MUKpomnpenapar «Jlpozoduna» (HOopma, MyTranuu
(hopMBI KPBLIILEB M OKpPACKHU TeJa), repOapuii «I'opox moceBHOM.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlabopatopHast pa6ora No 5. «l3yueHue pe3ynbTaToB MOHOTHOPHUIHOTO M
JUTUOPUIHOTO CKPEIIUBaHUS Y 1Pp030(UIIbI HAa TOTOBBIX MUKpOIIpenapaTax.

Jlaboparopnas pabora Ne 6. «3ydueHue MoauUKAIIMOHHON U3MEHYMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PAJIa U BApUALIMOHHON KPUBOW.



JlaGopatopHas pabota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHKpPOIIPENapaTax».

[Ipaktuueckas padbora No 2. «CocraBieHWE UM aHAIU3 POJOCIOBHBIX
YEeJIOBEKay.

Tema 7. Cesiekniusi opranu3smMoB. OCHOBbI OMOTEXHOJIOT UM.

Cenekiusl Kak HayKa M IpoLecC. 3apOKICHUE CEJEKIIMU U JOMECTUKAIIU.
VYuyenue H. W. BaBuioBa o0 MeHTpax MPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuid. LIeHTpbl MPOMCXOXKAEHUS JOMAIIHUX KUBOTHBIX. CoprT,
MIOPOJIA, IITAMM.

CoBpeMeHHbIE METO/IbI CeJEKIIMU. MacCOBbIN U MHIUBUAYAIbHBIN OTOOpPHI B
CEJICKIIMM pPACTEeHUM U KUBOTHBIX. OIlEHKA HKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemmBaHue — WHOpuAWHT. Ywmcras nuHug. CKpemMBaHUE YHUCTHIX JIMHUH.
I'erepo3uc, wiu rubpunHas cuna. HepolcTBeHHOE CKpenIMBaHUE — ayTOPHIAMHT.
Otnanénnas rubpuausauuss u €€ ycrnexu. VICKYyCCTBEHHBIM MyTareHe3 W
MOJIyYEHUE TMOJUILIONAOB. JIOCTMXKEHUSI CENEKIMU pACTEHUM, MKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHUsA. OTallbl
co3manusi pekomOunantHod JIHK wu Tpancrennnix opranusmoB. Kierounas
nHxeHepud. Knetounsie KylbTypbl. MUKPOKIOHATBHOE Pa3MHOXKEHHUE PACTCHUM.
KrnonupoBaHre BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.
Okojornyeckue M 3Tudyeckue  npobrmembl. MO —  reHeTuyecku
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.

JemoncTpanuu:

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

Tabmupr u cxembl: kapra «LleHTpbl TPOUMCXOXKIEHUS W MHOrooOpaszus
KYJbTYPHBIX pacTteHuit», «Iloposibl qOMaTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanéunas rudpuauzanus», «Padboter akagemuka M. ®@. Banosay,
«lomumnongus», «OObEKThl OMOTEXHONOTUM», «KIleTOUHBIE KYyJIBTYpHl H
KJIOHHUpOBaHUE», « KOHCTpynpoBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH IUI0/I0B U KOPHEIUIOAOB IUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03sICTBEHHBIE PACTCHUS».

JlabopaTropHble U NpaKTUYeCKHUe PadoThbI:

Okckypcuss «OCHOBHBIE METOIBl M JOCTHKEHHUS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOHCHBITATEIbHBIA ~ Y4aCTOK, B TEIJIMYHOE XO35AUCTBO, JabOpaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC



Tema 1. IBoIIOIIMOHHASA OMOJIOTHS.

[IpenrnoceIku BO3HUMKHOBEHHMSI JBOJIOLMOHHOW TEOPHUH. OBOJIOLHOHHAS
Teopusi U €€ MecTo B OMONOrvuM. BiusHUE 3BOIOLMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerenscTBa H3BONONMHU. [lameoHTonOrMyeckue: Mocaea0BaTEIbHOCTD
HOSBJICHUS! BUJOB B IaJEOHTOJIOTMYECKON JIETONHUCH, NEePeXOaHble (HOPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHE: CXOJICTBA W Ppa3inuvsg SMOPHUOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: T'OMOJIOTMYHBIE, AHAJIOIMYHBbIE,
PYIMMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX MyTeH y Bcex
OpPraHU3MOB.

OpomononHas teopus Y. J[lapBuna. Ilpeamochuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKYIIME CHJIBI HBOJIOLMM BHAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOKEHUE TPU OTPAaHUYEHHOCTU PECYpCOB, HEONpeaeNéHHas N3MEHUYHUBOCTD,
0opr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonnu (CTI) u €€ OCHOBHBIE MMOJIOXKEHHUS.

Mukpossosmonust. [Tomymanus kak eIMHNUIA BUAA U SBOJIFOLUY.

JBrxymue cuibl ((hakTopbl) 3BOIMIOLUMU BHUJIOB B MpUpOAE. MyTallOHHBIHI
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTh. [lomyssiiMOHHBIE BOJHBI M Apend
reHoB. M3ossuust 1 MUrpanus.

EctectBenHbii 0oTOOp — HampaBisomuidi  Gaktop dBomonud. DopMbl
€CTECTBEHHOTO 0TOOpaA.

[Iprcnoco6IeHHOCT OpPraHu3MOB Kak pe3yibTaT 3BoJoUUU. [Ipumepsr
MPUCTIOCOOTIEHUN Y OpraHu3MOB. ApoMOp(O3bI U UNO-aJaNTAIUH.

Bun u BunmooGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOpPMBI
BU000pa30BaHus: Teorpapuueckoe, IKOJIOrHIeCcKoe.

MaxkposBomtonusi. DopMbl  3BOMIONUH:  (UIETUYECKAs, JAWBEPreHTHas,
KOHBEpreHTHasl, nmapajuieibHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoxaeHrue OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHAas pagualus.

JlemoHcTpanum:

IToptpetsr: K. Jlunnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanescku, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuie! 1 cxembl: «Pa3BUTHE OpraHMYEcKOro Mupa Ha 3emiie», «3apobIin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbr  OoppOBl 32
cyiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB PACTCHUI»,
«MHoroobpasue  mopoa  KMBOTHBIXY, «Ilonmymsunmy, «MyrtanuonHas
U3MEHYUBOCTHY», «ApoMopdosb», «Wanoamanranum», «OOUas aereHepanus»,
«/Bmwxymue cunbl 3Bomouun», «Kapra-cxema wapupyra mnyremectBus Y.



Hapsuna», «bopsba 3a cymectBoBaHue», «IIprucnoco6IeHHOCTh OpPraHU3MOBY,
«["eorpaguyeckoe BU1000pa30BaHNE», « IKOJOTMUECKOE BUI000PA30BAHUEY.

OOopynoBaHue: KOJUIEKLIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp IJIOJIOB M ceMsH, KoyuieKuus «lIpuMephl 3alUTHBIX TPUCTOCOOJICHUN Yy
AKUBOTHBIX», MoOJieJIb «OCHOBHbBIE HANpPABJICHUS 3BOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHre roJJOBHOTO MO3r'a MO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJuiekius «DopMbl COXpaHHOCTU
MCKOIIAEMBIX JKUBOTHBIX MW pacTeHui», wmonens ammmkanusa «llepexpécr
XpOMOCOMY», BiIaxHble Tpenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKpornpenapar «Jpozoduna» (Hopma, myranuu (HopMbl KpbUIbEB U
OKpPACKH Tena).

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlabopatopHast pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOrHYECKOMY
KPUTEPUION.

JlabopatopHas pabora Ne 2. «Onucanue MpuUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. BO3HUKHOBEeHME U pa3BUTHE KM3HHM HA 3em.Ie.

JloHay4yHblE TpEeACTaBICHUS O 3apOXKICHUM KU3HU. HaydHble TuUIIOTE3BI
BO3HMKHOBEHHUSl >KM3HM Ha 3emiie: a0uoreHe3 W naHcnepMmus. XHUMHUYECKas
HBOJIOLMSA. AOHMOT€HHBIN CHHTE3 OpPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEPUMEHTATBHOE MOATBEPAKIACHUE XUMUYECKON 3BoMonru. HauanmeHbie dTamns
ouonoruyeckoit »Bomonuu. ['unoreza PHK-mMupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIETKHU. llepBble KIETKHM W HUX IBOJIOLMSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIIT )KUBBIX OPraHU3MOB.

Pa3Butne xxu3Hu Ha 3emie mo spam U nepuoaam. Karapxeil. Apxelickas u
nporepo3orickass 3pbl. llameo3olickas 3pa u €€ mNepuoabl: KEeMOPUUCKUH,
OPJIOBHKCKHM, CUITYPUNCKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIN, [IEPMCKHUMU.

Me3so30iickas 3pa 1 €€ nepUoAbl: TPUACOBBIN, FOPCKHUM, METOBOU.

KaliHozoiickass 92pa u €€ mNepuoibl: MaJCOrCHOBBIM, HEOTCHOBBIMH,
AHTPOINOT€HOBBIN.

XapakTepUCTUKa KJIMMaTa U TeOoJIOTMYECKHX mpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOIIMM PACTUTENIBHOTO M >KMBOTHOrO MHpa. ApoMop(o3bl y pacTeHUd H
KUBOTHBIX. [l0osiBIIEHME, paClBET U BBIMUPAHUE TPYIII )KUBBIX OPTAHU3MOB.

CucremMa OpraHMYECKOro MHpa Kak OTpakeHHe HBoonuU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak Hayka. Pa3BuTue npencraBieHui o
IPOUCXOXKIEHUN YeJNOoBeKa. MeTtonbl u3ydeHHs aHTpororeHesa. (Cxoactsa u
pasnuyus 4eIoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MTOJIOKEHHUE YEIOBEKA.



JBwxymue  cwibl  (pakTopbl) aHTPOIIOreHE3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBI oTOOp. OOIIECTBEHHbI 00pa3  KU3HH,
W3TOTOBJICHUE OPYJIUU TPY/a, MBIILJICHUE, PEUb.

OCHOBHBIE CTAaJIUA U BETBU HBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, UeIoBeK
ymensld, YenoBek mnpaAmoxoasuud, YernmoBek HeaHAEPTANbCKUANM, YenoBek
pa3ymHbIif. Haxolku HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBAaHHS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIH.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOIEOMIHAS
(eBpasuiickasi),  HErpo-aBCTpajioujHasi  (PKBaTOpualbHas),  MOHTOJOUIHAsS
(a3uarcko-aMepuKaHcKas).  UYepThl  MPHUCIOCOOJIEHHOCTH  MPEJCTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CyIIeCTBOBaHUs. EMMHCTBO uyenoBEYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Moptpersr: ®@. Peau, JI. Ilactep, A. Y. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxeMmbl: «BosnukHoBenne CoOJIHEYHOM cucTeMBI», «Pa3BuTHE
opranuueckoro Mwupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokaprornueckas kieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEJIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJlOoBeKay, «JlpeBHeumue moam», «lpeBaue moau», «llepbie
COBPEMEHHBIE IO, «HeI0BEeUECKHEe pach».

O6opynoBanue:  mymspku — «lIpoucxoxnenne  demoBeka»  (OOCTHI
aBCTpAJIONMUTEKA, MUTEKAHTPONA, HeaHJepTalblla, KPOMaHbOHIIA), CJICTIKA WU
U300paXeHUsT KAMEHHBIX OpYAWMA TEePBOOBITHOrO YeloBeKa (KaMHH-YOMIIEPHI,
pyouna, ckpebia), TeOXpoHOJOrMuYeckas TaOnuIa, KoJueKius «DopMbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTECHUI.

JlabopaTopHble U MPpaKTH4YeCcKHe padoThl:

[Ipaktuueckas padora Ne 1. «M3ydyeHune MCKOMaeMbIX OCTaTKOB PAaCTEHUU U
KUBOTHBIX B KOJUICKIIUSIX.

DKcKypeust «IBOJIOIUS OPraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4HbIN WM KpaeBeIUECKUI My3ei).

Tema 3. OprannzMsbl 4 OKpYy Karolasi cpeaa.

DKOJIOTHUS KaK HayKa. 3aJau U pa3feibl SKOJIOTMUA. MeToAbl SKOJIOTrHYECKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAS, IMOYBEHHAS,
BHYTPUOpPraHU3MEHHas.

Oxonorndeckue (akropel. Kiaccudukamuss 3Koimoruyeckux (pakTopos:
abnotrnuyeckne, OWOTHYECKWE U aHTPOIOTeHHbIC. JIEHCTBHE SKOJOTHYECKUX
(hakTOpOB HAa OPraHU3MBI.



AOGuotnueckue (hakTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucniocobnenrs  OpraHM3MOB K  JIEHCTBUIO  aOMOTHYECKMX  (DaKTOPOB.
buonornueckue puTMBL.

buornueckue (bakTopsbI. Bu bl OMOTUYECKUX B3aUMOJICVICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, cCUMOUO03 U ero (opmsl. [lapazutusm, koonepanus,
MyTyaiau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIN3M,
HEUTpamu3M. 3HAuY€HHE OWOTHUYECKUX B3aUMOJEHCTBUN [IJISl CYIECTBOBAHMUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEepUCTUKH mnonyiasuur. OCHOBHBIE IOKa3aTenu
HOMYJISIUU: YHUCIEHHOCTb, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JluHamuka 4uCIIEHHOCTH MOMYJISIUU U €€ peryJIsiusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ymbonsar, K. @. Pynwe, O. ['ekkensb.

Tabmuubr u cxemsl: kapra «lIpupoansie 30HBI 3eminy, «Cpenbl OOUTaHHS
opranusmoBy, «®oronepuoansm», «llomymsiuum», «3aKOHOMEPHOCTH pPOCTa
YUCIEHHOCTH NOMYISUUU HHPY30puu-Tyhpenbkny», «[lumessie menm».

JlabopaTopHble U MPaAKTH4YECKUE PA0OTHI:

Jlabopatopnas padora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 2. «[loacuér mioTHOCTH MOMYISIIIUN pa3HbIX BUJIOB
pacTEHU».

Tema 4. CooOecTBa 1 3K0JI0rH4eCKUE CUCTEMBbI.

CoobmecTtBo opranu3smMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
IpOCTpaHCTBeHHasi, Tpoduueckass (nuieBas). Bunbl-nomuHantsel. CBsi3u B
ouoreHo3e.

Okonornyeckue cuctembl (dKocuctembl). [lonsitTue 00 »sKocucTeMe W
ouoreorieHoze. @OYHKIIMOHAJIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPIUU B SKOCHUCTEME.
Tpoduueckue (mumieBble) YpPOBHM dSKOcHCTeMbl. [luieBble 1enu U CeTH.
OcCHOBHBIE MOKa3aTeaM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. ODKOJOTUYECKUE
NUpamMubl: TMPOAYKUWH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBa HKOCUCTEM:
YCTOMYUBOCTb, CAMOpPETYJIsiLUA, pa3BuTHe. CyKIeCCHsl.

[Ipupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOIO
WIH [IAPOKOJUCTBEHHOTO JIECa.

AHTpOIIOr€HHbIE ~ YKOCHUCTEMBIL.  ATpO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonoruueckoe u X0341iCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpa3ue kak (axkTop ycToWuyumBOCTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emile.



VYuenue B. . Bepnanckoro o Ouocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocheprl. KuBoe BemectBo M ero (gyHkuun. OcobeHHocTn Ouocdepbl Kak
rII00ATIbHOM 3KOCHUCTEeMBbl. J[MHaMHuYecKoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€OXMMHUYECKHE IUKIIBI 3JIEMEHTOB (yriieposa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiu. AHTPONIOTeHHbIE U3MEHEHUs B Onocdepe.
I'moGanbHbIE 2KOTOrHYECKUE TPOOIIEMBI.

CocyiecTBoBaHuE MIPUPOJIBI u YeJI0BeUeCTBa. Coxpanenue
O6unopazHooOpa3usi Kak OCHOBa ycTolunBocTH Ouocdepbl. OCHOBa parmOHAIILHOTO
yIpaBJieHUs] TMPUPOJHBIMH pecypcaMH U UX HUCHoib30BaHue. JlocTikeHus
OHMOJIOrUU U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ixk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnsie cooOmiectBay, «llemn nutanus», «IKoOJOTHUECKas MHPAMUAAY,
«buocdepa u genosek», «IKOCHCTEMA MIMPOKOIMCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOrO  Jeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
AQHTPOIIOTEHHBIE  BO3JCHUCTBUSA HA  IPUPOAY», «BaxHeWlmne HMCTOYHHUKHU
3arpsi3HEHUS BO3JyXa M T'PYHTOBBIX BOn», «[louBa — BakHeiIIas cocTaBistonias
ounocheprr», «DakTopsl Aerpagauuu mnousy», «llapaukoBeiil 3pdexT», «DakTopsl
paZiMOaKTUBHOTO 3arpssHeHusi Oumocdeprr», «OOmEas cTpykrypa Ouocheps,
«PacipocTpanenne ku3Hu B Ouochepe», «O30HOBBIA dKpaH OuOChEpPHI»,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopot azora B Ipupoie».

O6opynoBanue: Mojaenb-anmuKanus « TUIuIHbIe OMOILIEHO3bI», TepOapuii
«PacturenbHble coo01ecTBa», Koulekuu «buolenos», «Bpeaurenu BaxxHeHIINX
CEJIbCKOXO3MCTBEHHBIX KYJIBTYp», TepOapuu W KOJJIEKIIMM pACTeHUU U
KUBOTHBIX, TIPUHAJICKAINE K Pa3HBIM JKOJOTHYECKMM TPYIIaM OJTHOTO BH/IA,
Kpacnass kuura Poccuiickoit ®enepannu, H300pakeHUS OXPaHIEMbBIX BHUIOB
pPacTeHUH U )KUBOTHBIX.



IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI T110
BMOJIOT'MN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmuBarlOTCAd TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUS  OOYyYalOIMMHUCA TporpaMM  CpeIHero  oOmiero  oOpa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUsA, TOTOBHOCTb U CHOCOOHOCTH OOY4YaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpenMera «buoyorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUJIaAMH M HOPMaMmH
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YBa)KCHUs, OEpPEKHOIO OTHOLIEHUS K KYJIbTYPHOMY HACIEAMIO U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
c(OPMUPOBAHHOW BHYTPEHHEH MO3ULKENH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJILHON JAEATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYarOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTCH, YBaKCHHUE
3aKOHA W TIPaBOIOPSIKA;

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

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, T[IO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIICGHUS K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJICHHH CIHOPHBIX BOMPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

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

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MAMSITHUKAM MPUPOJIbI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBa;

uneriHas yoexxJIE€HHOCTh, TOTOBHOCTh K CIYXeHHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUICKOI0 HAPOa,;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATHS LEHHOCTENM CEMEMHOM KU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

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



MMOHUMAHUE YMOLMOHAIBHOTO BO3/ICHCTBUSA JKUBOU IPUPObI U €€ NEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 30POBbS W
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

NOHMMAaHWE W peajlu3alus 370pOBOro U 0Oe3omacHoro oOpasa KU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, perymsapHas Quznyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3/10pPOBbIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOTO
0€e301acHOro MOBEACHUS B CUTYaLIUAX, YIPOXKAIOIIUX 370POBbIO U JKU3HH JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCTIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

WHTEpEC K pa3NuyHbIM cdepaM mpodheCCHOHAIBHON JesTEIbHOCTH, YMEHHE
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:

HKOJIOTMYECKH 11€JIeCO00pa3HOe OTHOILIEHHWE K MPHUPOJIE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IJJAHUPOBAHUSA TOCTYIKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKaloIeH CPebI;

OCO3HAaHME TJI00AIBHOIO XapakTepa JKOJOTMUECKHX MpoOJeM U MyTed HuX
pelleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU H3YYEHHH OHOJIOTHUU
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAMOHATIBHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECHS B JKOCUCTEMAaX, OXpaHy BHJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYKaIoIIei
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCIEACTBUA NPEATPUHUMAECMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBIIUIEHUS, SKOJIOTMYECKOW KYJIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B IMPAKTUYECKOU AEATEIIBHOCTH dKOJIOTUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YHUTATEJIbCKOW KYJbTYpPbl KakK CpelICTBa
B3aMMOJICVCTBHS MEXAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
(dbopMUpPOBAaHUN PAIMOHAITBHOIO HAYYHOTO MBIIMUICHHS, CO3JaHUU IIEIIOCTHOTO
MpEeACTaBICHUSI 00 OKPYXAIOIIEeM MHUPE Kak O €IUHCTBE MPHUPOJIbI, YEJIOBEKA U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
o0OecrieueHus: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PeCypcHble  MPOOJeMbl  Pa3BUTHUSA
YEJIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA U3 TJIOOATBLHBIX YKOJOTHYECKUX MPOOJIeM H
oOecrieueHus:  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOIHBIX PECYpCOB W (POPMUPOBAHHUIO HOBBIX CTaHIIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OUOJOTMYECKUX 3HAHUWA B LEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, (GopmMupyemoit
MpU U3Y4ECHUU OMOJIOTHH;

MMOHUMAHME CYIIHOCTH METOJOB MO3HAHMS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM HCIOJIb30BaTh IOJlydaeMble 3HAHUS [JIsl aHajdu3a |
OOBSICHEHUS SBJICHUIN OKPY)KAIOIIEro MUpa U MPOUCXOASAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
VMMEIOIINXCS JAHHBIX C LEJIbI0 MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE LEHHOCTM HAYYHOH JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MUCCIEA0BATENIbCKYIO IEATEIbHOCTh MHINBUIYAIIbHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3ybTaThl OCBOCHHS yuyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUS OOYUAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPrus, SIBJICHHUE, IPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHHUBEpCAJIbHbIE Yy4eOHblE JEHCTBUSA (MO3HABaTEIbHbIE, KOMMYHHUKAaTHBHBIE,

PEryJIsSTUBHEIE), o0ecIreunBaroIIne dhopmupoBaHue (G YHKITMOHATBHOM
IPaMOTHOCTH ¥ COIMAJIBHOW KOMIIETEHIIMA OOYyJaroNuXxcs, CIIOCOOHOCTh
oOy4arommxcs UCIOJIb30BAaTh OCBOCHHBIEC MEXIUCITUTUIMHAPHEIE,

MHUpPOBO33pEHUYECKHUE 3HAHWsI W yHUBEpCAlbHBIE y4deOHBIE JCWCTBUA B
ITO3HABATEIBLHON U COLMATIbHOM ITPAKTHKE.

MeranpeaMmeTHble pe3ylbTaThl OCBOEHHUS HPOrpaMMBbl CPEIHEro OOLIETro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsiuaneHue YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCTOJb30BaTh MPH OCBOCHUU 3HAHWM NPUEMBI JIOTMUYECKOTO MBIIICHUS
(aHayin3a, CUHTE3a, CpaBHEHUs, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIIEIATh WX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATDH
CBSI3M C IPYTUMU TTOHSATHUSIMH );

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

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS 111 OObSICHEHUS ()aKTOB U SBJICHUM
YKVBOU TPUPOJIBL;

CTPOUTH JIOTUYECKHE pACCYXIeHUs (MHIYKTUBHBIC, ACINYKTHUBHBIE, TIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3AKTIOUCHUS;

IPUMEHATD CXEMHO-MOJIETIbHBIE ~ CpelcTBa  JUIs PEICTaBICHUS
CYIIECTBEHHBIX CBSI3€l M OTHOIICHWN B M3ydaeMbIX OMOIIOTMYECKUX OOBEKTaX, a



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

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHAIU3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE ICHCTBUS:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIOJb30BaTh PA3JMYHBIE BUABI JEATEIBHOCTH IO IOJYYEHHIO HOBOI'O
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalLHsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX U COLIMAIIBHBIX MPOEKTOB;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MMOHATHSAMHU U METOAMH,

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
TESITEeTLHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEP)KJICHMM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM IOUCK IEpEeHOca CPEICTB U CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMEThb IEPEHOCUTh 3HAHUS B I03HABATEJBHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBbIE WJEH, MpEAJiaraTb OPUTMHAIbHBIE MOAXOJbl U pEIICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-IOMYJSIPHOM JMUTepaType, OMOJIOTMYECKUX CIOBapsiX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



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

dbopmMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPU TOUCKE H
orbope Ouosiornyeckoid MHGOpMaU, HEOOXOIUMOW I BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIIOJIb30BaHUS PA3IUUYHbBIX
TIOUCKOBBIX CHUCTEM;

CaAMOCTOATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEICTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKHe 3HAKH U CUMBOJIBL, (OpMyJbl, abOpeBHaTypy, HOMEHKIATYpY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJaJ€Th  HABBIKAMH  PACIIO3HABaHUS W 3alUThl  WH(OpManuu,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ICTBUSIMH:

1) obiienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYKJIEHUS OTHOCUTEIIHO BBINNOJHEHHUS IpeaiaraeMoi
3aJla4d, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ZMUIMKN IPYrUX YYaCTHHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUs, IOHMMAaTh 3HA4YECHUE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIOCOOAMHU OOIIEHUS U B3aUMOJICHCTBUS, [TOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeIbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWUBHAYaIbHOM
paboThI pU pEIICHUH OMOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHUCTBUSA MPH PEIICHUH YUeOHOU 3a1a4H;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEWCTBHM C y4y€TOM OOILIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 YJIeHa KOJJIEKTHBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poid ¢ YYETOM MHEHHUM YYaCTHUKOB, OOCYXAAaTh pPE3yJbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

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

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEJACHHE B PA3JIAYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pELICHHS] B )KM3HEHHBIX U YUEOHBIX CUTYaIUsX;

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

CaMOCTOSITEJIBHO OCYILIECTBJIATh IO3HABATEIbHYIO JEATEIBbHOCTD, BBIABIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

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

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

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

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX 00JIACTSAX 3HAHUN, MOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTeNbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMI, UCHOJB30BaTh MPUEMBI peduieKCUU 7Sl OLEHKH CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTUX IPU AHAIN3E pPe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € MO3ULIMU APYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO, UHTEPIPETALNUN U
peoOpa3oBaHUIO 3HAHUN, BUABI AEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX ¢ Oumosorueidl. B mporpamme mnpenmMeTrHbie
PE3yNbTaThl IPEICTABICHBI IO FOaM OO0 yUEHHUS.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUSA ydyeOHOro mpeamera «buonorus» ¢ 10
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHMHBI MUPA W HAYYHOIO MHUPOBO33PEHHUSA, O BKIIAJE POCCHICKHX H
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHMOHATIBHOU
IPaMOTHOCTH Y€JIOBEKa JJI PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBAaTh COJEpP)KaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHI:
KHU3Hb, KIETKa, OpraHu3M, MeTa0osu3M (OOMEH BELIECTB U MpeBpalleHHE
SHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBasT OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOrMYEeCKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, IEHTpajibHas JOrMa MOJIEKYJISIpHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HEHTpax MHOrooopasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpenenars rpaHulibl
UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOIaMU HAY4YHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHUW, OPraHU3alHsl U IPOBEICHHE
OMOJIOrMYECKOT0  IKCIEPUMEHTA,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIAEAYEeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX



pE3yJbTaTOB, UCIOJIb30BAaHHBIX HAyYHBIX MOHATHH, TEOPUM M 3aKOHOB, YMEHHE
JieJ1aTh BBIBO/IbI HA OCHOBAHMH IOJIYUE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHAa BEILIECTB M MPEBpAIICHUS SHEPrUU B KIETKE, (POTOCHHTE3a,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, WHIUBUAYAIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTh NOJyYCHHbIC 3HAHMS Al OOBSCHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KHU3HU C Menplo obOecrieyeHus Oe30MacHOCTH CBOErO 30POBbS U 3/I0POBbS
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUS B OKPYKArOIIeH
OPUPOJHON Cpefie, NMOHMMAaHWE HEOOXOAMMOCTH MCIOIb30BaHUS JOCTHXKEHUN
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTHIA U1l PalMOHAIBHOIO
IIPUPOJIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACIEAOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPELIUBaHUs JUIsl MPEICKa3aHUs HAcJEeIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOT0  COJAEP)KaHWs, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccOoBOM MH(OpMAaIuU, HAyYHO-TOMYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIECAOBAaHUI B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
000011asi OMONIOTUYECKYI0 MHPOPMALIMIO M3 HECKOJIbKUX HCTOUYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHoro mpenmera «buonorus» 6 11
KJlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJOTUM B CUCTEME HAy4YHOIO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTUHBI MHMpa U HAy4YHOTO MHUPOBO33pPEHHUS, O BKJIAJE€ POCCUMCKHUX U
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa Ui PEILeHUs AKU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI:
BUJ, MONYJISAIMsSA, TeHOPOH I, SBOJIOLHUS, ABUKYIIUE CUJIbI ((PaKTOpPbI) HBOIIIOLMH,
PUCTIOCOOJIEHHOCTh OPTraHU3MOB, BU000Pa30BaHUE, HKOJIOTHYECKHE (HaKTOPHI,



HKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PEIYLEHThl, LENU MUTaAHUS,
AKOJIOTHYecKasl mupamua, OuoreoreHos, ornocdepa;

YMEHHE u3Jaratb OWOJOrMYecKne Teopuu (IBOMOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit spomonmu A. H. CeseprioBa, yuenust o 6mochepe B. . Bepuanckoro),
OTIPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
ONMCAHKE JKWBBIX CHUCTEM, IPOIIECCOB W SIBICHHM, OpPraHU3aiusi U TMPOBEIACHUE
OMOJIOTHYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THIIOTE3bI,  BBISBJICHHC
3aBUCHUMOCTH MEXIY HCCIEAYeMbIMA BEIUYMHAMHU, OOBSICHEHHE TONYy4EHHBIX
pPE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHA, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATh CYIIECTBCHHBIC MPH3HAKH CTPOCHHS OHWOJOTHYCCKUX
OOBEKTOB: BHUJOB, TMONYJSLMMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoIeHO30B ¥ JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
W3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCHIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (HAaKTOPOB HA OpPraHU3MBI, IEpeHOca
BEIICCTB M TOTOKAa JHEPTrUHM B HKOCUCTEMAaxX, AaHTPOIOICHHBIX HW3MCHCHHHA B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OHOre€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOJTyYEHHBbIE 3HAHMS IS OOBSICHEHHS OMOIOTHYECKHX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C IeNblo obecriedeHns OE30MacHOCTH CBOETO 30POBBS U 3I0POBBS
OKPYKAIOIIUX JIFOICH, COOIOIEHUSI HOPM TPAMOTHOTO MOBEJCHUS B OKPY>KaIOIIeh
OPUPOIHON Cpelle, NMOHMMaHUE HEOOXOJIMMOCTH MCIOJb30BAHUS JOCTHKEHUN
COBpEMEHHOW OMOJIOTHH JIJIsl pAllMOHATIBHOT'O MPUPOIONOIb30BAHNUS;

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

YMEHHE BBINOJHATH Ja0OpaTOpHBbIE M MpakTUYeCKHue paboThl, COOIIOAThH
npaBuja Ipu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPHUTHYECKH OIIEHWBAaTh W HMHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHbBIC
Marepuaibl),  pacCMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOJIOrMYECKYI0 MH(MOPMAIMIO U3 HECKOJIBKUX HCTOYHHMKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN armapar OWOJIOTHH.



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/7f41c292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 https://m.edsoo.ru/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso0o.ru/7f41c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso00.ru/7f41¢c292
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 [JOK
P ' https://m.eds00.ru/863e6122
METOZ[OB MPH U3y4YEHUU
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.edso00.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. JlabopaTopHas 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.edso0.ru/863e7540

bubmoteka [JOK

19 @DopMBl pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81h6
https://m.edso00.ru/863e831e
. bubmoteka IJOK
20 Meitos https://m.edso00.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE TIOJOBBIX
kJeToK. OTUI0J0TBOpEHHE.
21 JlaboparopHas pabora Ne 4 05 bubmmoreka LIOK
«HM3ydeHne CTpOeHHUsI MOJIOBBIX https://m.edso00.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKPOITperapaTax
29 NuauBuyansHOE pa3BUTHE bubmmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubmotexa [JOK
HACIIEICTBEHHOCTH Y U3MEHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEpPHOCTH HACJIEIOBAHUS
24 npu3HakoB. MoHOruOpuHoe brbamorexa [IOK
https://m.edso00.ru/863e8878
CKpeTMBaHNE
UTUOPUIHOE CKpEIIMBaHUE. 3aKOH
25 §€3aBI/Ir()JI/If\[/[OFO HapCJIHelJ:LOBaHHﬂ bubmorexa HOK
https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOE Hacle0BaHUE
npu3HakoB. JlabopaTopHas pabota
26 No 5 «M3ydyeHue pe3ysbTaToB 05 bubmmorexa [IOK
MOHOTHOPUIHOTO ¥ JUTHOPUIHOTO https://m.edsoo.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.edsoo.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 «HacmencTBeHHOCTD U 1
M3MEHUYHUBOCTb OPraHU3MOBY

bu6mmoreka [JOK

32 Cenekuus kak Hayka u npouece 1 https://m.eds00.ru/863e9214

33 MeTonbl ¥ JOCTHKEHUS CEICKIINU 1 bubmioreka [IOK
pacTeHU! U )KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHomorust kak oTpacib 1 bubmmorexa [IOK
MPOU3BOJICTBA https://m.eds00.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 NPEACTABICHUI 1 bubmmoreka LIOK
00 PBOJIIOIUH https://m.edso0.ru/863e9570
bubmioreka [IOK
3 Mirkpoopomors 1 https://m.edso0.ru/863e9cle
[Momynsinus Kak 3J1eMeHTapHas
€IMHUIIA BUJA U YBOIIOLIUH.
4 JIi16op2TopH£alm pabora J]\lfg 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) SBOTIOINH 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 XapaKTepay
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 MPOUCXOXKIEHUS KUZHU bubmotexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6

12 PazBuTHe Xu3HM Ha 3eMJie 0 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 DKOoNorust 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 pacTeHuil 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 «Coo011ecTBa ¥ SKOJIOTHIECKUE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO HACOB I10 34 95

I[TPOT'PAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox
pen. [laceunuka B.B., Akuronepnoe o0mectBo «M3narensctBo «IIpocBemnieHue»
* buosnorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Akunoneproe oomectBo «3gaTenscTBo
«IIpocsemenne»

buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyonoB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinoneproe o6mectBo «M3marenscTBo

«IIpocBemenne

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Meronnueckoe nocooue B yueoOHukam Ilaceunuka B. B., munelinbiil kypc

IMUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






