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IHHOACHUTEJIBHAS 3AIIMCKA

[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
NPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenuduke Ouooruu, €€ 3Ha4YeHU B MO3HAHUU 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 OOy4YEeHHs, BOCIHMTAaHUS M Pa3BUTHUA OOYYAIOIIMXCA CpPEACTBAMHU
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-TIO3HABATEILHOMN
NeSITeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOMIUXCS IO OCBOCHHUIO COJICPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM OuoNoruu, Ojarojaps 4eMmMy B HeW
MPOCMATPUBACTCS HANPABJICHHOCTh HA Pa3BUTHE 3HAHWUW, 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
CTPOCHUU JKUBBIX CUCTEM Pa3HOTO PaHra U CYHTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHWM B TIOBCEHEBHOW >KU3HU JIJISI PEIICHUS IPUKIIAIHBIX 3a/1a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUM YelIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS HKOJIOTHYECKHU
1enecoo0pa3Horo TMOBEAEHUST B OKPYXKAlOLed MPUPOAHOW cpede, aHamu3a
BIIMSTHUSL XO3SIICTBEHHOM NEATETHHOCTH YEJOBEKa HAa COCTOSHHE MPUPOJTHBIX 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 mpeanojaraeT (OpMUpPOBaHHE y  OOYyYarOIIUXCS
CIIOCOOHOCTH  aJlaliTUPOBAThC K M3MEHEHUSM JUHAMUYHO pPa3BUBAOLIETrOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecneunBaeT (HopMUpOBaHHE y OOYUYaAIOIIUXCS 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
(YHKIIMOHAIBHONM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe30macHoro ooOpasa
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 6uoiaoruu odecrneyuBaeT yCiaoBHUsS It (OPMUPOBAHUS
WHTEJUIEKTYalbHbIX, KOMMYHHKAIIMOHHBIX H  HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET MHTErpAallMM OWOJIOTMYECKUX 3HAHUU C
IPEJICTABIICHUSIMH U3 JIPYrUX Y4€OHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHBIE TOJIOKEHHS O NpPEAHA3HAYEHUH Y4eOHOro 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 KYyJIbTYpOCOOOPa3HOIro IMOJAXO0Aa, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs AOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYphl, OIpPEACNAIONINEe aJeKBATHOE IOBEJCHUE
YeJIoOBeKa 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  T'yMaHHU3alUU
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 COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE coAepkKaTelabHble TMHUU: «bronorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



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

Lens wm3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra U NPUOOPETEHHE YMEHHM
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 O00YyYarOUMMHUCI CHUCTEMbl 3HAaHUH 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 OPraHM3AIMH, BBIIAIOIINUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIICKTYyalbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVIAJIOB, MJEH M TOAXOAOB K H3YYEHHUIO >KHUBBIX 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
U3YYCHUHN OMOJIOTHH;

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 3HAHUM M YMEHUI B MOBCETHEBHOM >KM3HU TS
OLICHKH TOCJIEJICTBUNA CBOEH ESITEIbHOCTH MO OTHOIIEHHUIO K OKPYKaloIlEen cpefe,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPO(PUIAKTUKH
3a00JIeBaHMIA.

B cucreme cpennero o6miero obOpa3oBanus «buonorus», uzydyaemas 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 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTMMHU €CTECTBEHHBIMU HayKamH, (puinocopuend, 3TUKOM, ICTETUKON U TIPABOM.
Ponr Ouonoruun B GOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOIOTUYECKUX HAYK.

MeTobl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTMCAHUE,
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 pa3IMYHBIX METOJIOB MPU
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3yueHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON TPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeo1IeHOTUYECKU ), OnochepHBIil.

JlemoHcTpanum:

Tabmuipl u cxembl: «OCHOBHbBIE MPU3HAKHU KU3HU», «YPOBHH OpraHU3aluu
YKUBOU IPUPOJBI».

O6opynoBanue: moaenb moJekyisl JIHK.

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. llommepkanue
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). XHUMHYECKHME CBOWCTBa OenkoB. buonorunuyeckue
(GyHKIMH OENKOB.



depMeHTHl — OuWonormyeckue KarainuzaTopbl. CTpoeHue (QpepMeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crenuduunocts. KodepmeHThl. Butamunbl
Otnuuus PepMEHTOB OT HEOPTraHUYECKUX KaTaInu3aTOPOB.

VYrieBoael: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcupudo03a),
nucaxapuibl  (caxaposa, JIaKTO3a) U MoJucaxapuabl (Kpaxmal, TJIMKOTEH,
1eJUTI0103a). bruonornueckue GyHKIIUN YTIEBOIOB.

Jlunuaer:  Tpurmuuepuabl, docPoaunuasl, crepouabl. [ uapoduibHO-
rugapodoOHbie cBoiicTBa. buomorudeckue QyHkuuu aunuaoB. CpaBHEHUE
YIIEBOIOB, OCIIKOB U JIMTIUIOB 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
uael u (akToB B HAYYHOM MMO3HAHWU. MEeTOIbl U3YYCHHS KICTKHU.

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

Tunbl KJIETOK: D>yKapuoTHYecKas H MpokapuoTtuueckas. OcoOEHHOCTH
CTpPOEHHUSI IPOKapUOTHUECKON KieTku. KierouHas creHka Oakrepuil. CtpoeHue
AYKApPUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEJIbHOM, >XUBOTHOU U
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, FJTUKOKAJIMUKC, UX
¢bynkiuu. [Tnazmarnyeckas memoOpana, e€ cBoiicta u Gynkmuu. [luronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHJAPWUH, TUIACTHBL.
[TpoucxoxaeHnne MUTOXOHApHM W TiacTuA. Bunabl mmactua. HememOpanHbie
OpPraHOWIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPHUOIH, PECHUYKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbii HeHTp kieTkd. CTpoeHue sifpa: sjuepHas 000JIouKa,
Kapuoriasma, XpOMaTuH, SAPBIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersr: A. JleBenryk, P. I'yk, T. IlIsann, M. Ilneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius, K. M. bap.

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

Tabmuubl u cxembl: «llepuoamdeckas TabaMIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«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 MHKPOCKOI, OOOpYJOBaHUE JIsi IPOBEICHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPONPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAILHBIX KJIETOK.

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 OAaKTEpWil 1MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpErmapaTax W HX
OMHUCAHUE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemecTB, Wi METa0OMU3M. ACCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuueckrii oOMeH) — JBE CTOPOHBI €JIMHOr0 Mpolecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W JHEPIHMH B IMOHUMAHHUH
MeTabom3Mma.

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

®orocunTe3. CBeroBass W TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dbotocunTesa. IPppekTuBHOCTh PoTOCUHTE3a. 3HAUCHUE (POTOCHHTE3A ISl KU3HU
Ha 3emie. Biausiaue ycnoBuit cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

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

DOHepreTuueckuii oOMeH B kJeTke. PaciiernsieHue BelecTB, BBIACICHHE U
aKKyMYJMPOBAaHUE DHEPrUM B KJIETKE. OTambl SHEPreTUYecKOro oOMeHa.
I'mukomus. bpoxxenne m ero Buuabl. KucinopomHoe OKHMCIIEHHE, WM KIETOYHOE
IbIXaHHE. OkucnuTenbHoOe dbocdopunupoBanue. OddexTuBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakiuu MarpuuHoro cuHrte3a. ['enernueckas wuHpopmauus u JHK.
Peanuzanusa renernueckol wHdoOpManuu B KIETKE. | €HETMYECKUU KO U €ro
cBoiictBa. Tpanckpunuus — Marpuunblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHOKUCHIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpychl. ctopus otkpsiTus Bupycos (/. WM.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bone3snu pacreHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHonedunmra yenoBexka (BUY) — BozOymurens CIIM/]a.



OOpatHass ~ TpaHCKpuUIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.

Tabmuupl u cxembl: «Tumbl nutanus», «Merabomuzmy», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uki Bupyca CIIN/a,
Oakreprodaray, «Permmukanus JJTHK».

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

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrneTrouHblii UK, WM >KU3HEHHBIM LUK KieTku. WuTepdaza u MUTO3.
[Ipomeccrl, mporekaromue B uHTepdaze. Permmkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PA3MHOXKEHHWS W  WHIMBHAYAIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

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

[IporpammupyemMas ruGenb KIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOKEHMSA: [JEJIEHUE HaJaBOE, IIOYKOBAHME OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €TI0 3HAYEHUE IS CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHHE, €0 OTIMYUS OT OECOIOrO.

Meiio3. Cranuun Mmeiio3a. I[Ipouecchl, mpoucxosdmme Ha CTaausx Meiosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEKO03a.

['ameTtoreHe3 — mnpouecc 0Opa3oBaHUS MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKU U SIMYHUKA. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX
KJIIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOE€HHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30uioB. OIUIOA0TBOPEHHUE.
[Taprenorenes.

NunuBuayansHoe  pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, TacTpyiisiuus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHE. TuUIbI
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: MpsMOe, HempsaMmoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

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

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpoeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOTCHE3A.

ObopynoBanue: MHKPOCKOII, MUKPOITPENAPATHI «CriepMaTo30u bl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIeKonuTaronero», «Kapuoknues B KieTkax
KOpEIlIKa JyKa», MAarHUTHAs MOJENb-alIuIMKanus <«J/leJieHue KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

Jlaboparopnass pabora Ne 3. «HaGmiomenne MuTOo3a 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 pa3BuTus reHeTUKd. Poies nuronoruu
U DMOpPUOJIOTHMH B CTAHOBJICHUW TEHETHKU. BKIam pPOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
UTOr€HETUYECKUI, MOJEKYISIPHO-TeHETHUEeCKU). (OCHOBHBIE T'€HETHUYECKHUE
NOHATHUS. |'eHeTuUecKas CHMBOJIMKA, UCIIOIb3YEMasl B CXEMAX CKpPEIIBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUS MPU3HAKOB, ycTaHOBIEHHbIE . Menaenem.
MoHorubpuiHOE CKpelIMBaHWe. 3aKOH eAMHO0-00pa3usi THUOPHUIOB TIEPBOTO
nokosneHus. [lpaBuino HOMUHUpOBaHUS. 3aKOH PACUICIUICHUS MPHU3HAKOB.
['mnoresa ynctorel ramet. 11oIHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

JurnbpugHoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HAacCJEIOBaHMS
Mpu3HaKoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUSI.
AHam3upymoIee cKpemuBanue. Vcnonb30BaHne aHATM3UPYIOIIEr0 CKPEITUBAHUS
JUTSL OTIpeIeTICHUsI TEHOTUITa OCOOU.

CuemnienHoe  HacienoBaHue mpu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO Te€HOB. Hapylenue cuensieHus reHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.



I'eneTnka nosa. XpoOMOCOMHOE OIPEIEICHUE TMOa. AYTOCOMBI U IOJOBBIE
XpoMoOcOoMBI. ['omMoramernsle M rereporaMeTHnle oOpraHusMmbl. Hacienosanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIECACTBEHHAS U HACIIEICTBECHHAS.
Pons cpeabl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH. XapakTepucTukKa
MOIU(PUKANMOHHON U3MEHUMBOCTU. BapuanimoHHBIN psii 1 BaprallMOHHAs KpUBas.
Hopma peakumu npusnaka. KoJMuecTBEHHbIE M KAYECTBEHHBIE INPU3HAKA U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneacrBenHasi, Wi TE€HOTHNHMYECKas, W3MEHYMBOCTh. KomOuHaTuBHas
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHYMBOCTh. Knaccudukariyss Mmytanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTHYECKHUX PSII0OB B HacineACTBeHHOW naMeHunBoct H. . BaBunogsa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'enernka yenoseka. Kapuorun demoBeka. OCHOBHBIE METOABI T'€HETUKH
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJISIPHO-TEHETHYECKUN. CoBpemenHOE ONpEIIECIICHUE TE€HOTUIA:
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, NCHOTUIIMPOBAHUE, B TOM YHUCJE C IOMOLIBIO
[II1P-anamu3a. HacmencTtBenHple 3a00je¢BaHMS dYeElOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeIpacloioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne u TreHeparuBHble MyTanuu. CTBOJNOBbIE KIETKHU. [IpuHUUATIBI
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 YHUCTOTHI  TaMmeT», «JlurubpuagHOoe  CKpEIIHBaHHEY,
«llutonornyeckue - OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBaHUs»,  «Meio3y,
«B3aumonencTere auIeNpHBIX TEHOBY», «l'eHeTnueckme KapTel pacTeHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTnka mojia», «3aKOHOMEPHOCTH HAacCJEIOBaHMS,
CLEIUICHHOIO C mojoM», «KapuoTumbel uyenoBeka M KUBOTHBIX», «Buasl
U3MEHUMBOCTWY», «MonudukannonHas M3MEHUYUBOCTHY», «HacnenoBanue pesyc-
(paxTopay, «I eHeTrka rpymi KpoBu», «MyTaMoHHasE ©3MEHYUBOCTH.

O6opynoBaHue: MOJEIU-aNTIUKauu  «MOHOTHOPUAHOE CKpPEIIUBAHUE,
«Henonnoe nomuHupoBanue», «Jurnbpunnoe ckpemmBaHuey, «llepekpécr



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

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

JlabopatopHast pabora No 5. «l3yueHue pe3ylnbTaToB MOHOTHOPUIHOTO M
JTUTUOPUIHOTO CKPEIIUBAaHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPEapaTaxy.

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

Jlaboparopnas pabora Ne 7. «AHanu3 myrauuii y apo30¢puiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas padbora Ne 2. «CocraBieHue W aHaIW3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OHOTEXHOJIOT MH.

Cenekiusi Kak HayKa W IpOLECC. 3apOKICHUE CEJEKIIMU U JTOMECTUKAIU.
Yuenne H. W. BaBunoBa o0 TmeHTpax MPOUCXOXKICHUS W MHOTroo0pasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CopT,
IIOpOJa, IITAMM.

CoBpemMeHHBIE METO/IBI CeNeKIMU. MaccoBblli 1 MHAUBUIYAJIbHBIN OTOOPHI B
CEJICKIMM pACTEHUM U KUBOTHBIX. OlEHKa »KcTepbepa. BIM3KOPOACTBEHHOE
CKpeluBaHue — UHOpuAWHT. Yucras nuHus. CKpenMBaHWE YMCTBIX JIMHUH.
I'erepo3uc, wim rubpunHas cuna. HepoIcTBEeHHOE CKpelIMBaHUE — ayTOPHIMHT.
Otpanénnas rtuOpuauzauus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
IOJIyYCHUE TOJIUIUIOUAOB. JIOCTMKEHHSI CENEKLUU PACTEHUM, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. DTallbl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
uHXeHepusa. Kiierounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckue U dtudeckue  mpobdremsl. MO —  reHeTuuecku
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 pacTeHuin», «Ilopoasl JOMaIHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padotsl akanemuka M. @. lBanoBay,
«Ilomummonaus», «OOBEKTHI OHOTEXHONOTHUNY», «KieTrouHnble KyJabTypbl U
KJIOHUPOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKU TUIOA0B M KOPHEIJIOA0B TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sMCTBEHHBIC PACTCHHS .



JlabopaTopHble 1 MPaKTH4YeCKUE PA0OThI:

Okckypcuss «OCHOBHBIE METOABI U JIOCTUKEHHUSI CEJIEKIMHM PACTCHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHCHBITATEIbHBIA  Y4aCTOK, B TEIJIMYHOE XO35AUCTBO, JabOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. IBosmrouoHHast OMOIOTUsI.

[Ipennochlyiku BO3HUKHOBEHUSI JBOJIOIMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopust U €€ MecTo B Ouonoruu. BrnusHue 3BOMIOIMOHHONW TEOPHUH HA Pa3BUTHE
OMOJIOTUH U JAPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [lameoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
MOSIBIGHUSI BUJOB B IaJICOHTOJIOTMYECKON JIETOMHCH, TEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpPHONOTUYECKHE: CXOJICTBA M DPA3IUYUsl 3MOPUOHOB Pa3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: T'OMOJIOTMYHBIC, AHAJIOIMYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MONEKYJISIPHO-OMOXHUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHMX NyTEed y BCeX
OpPraHU3MOB.

OpomonnonHass Tteopus Y. JlapBuna. Ilpennoceuikym  BO3HUKHOBEHMS
JapBUHU3MA. J[BWIKyIME CHJbI SBOJIOLMM BUAOB MO JlapBUHY (M30BITOUHOE
pa3MHOKEHUE TPU OTPAaHUYEHHOCTH PECYpCOB, HEONpeaes€HHas M3MEHUYHUBOCTD,
O6opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boioruu (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomtouus. [lonynanus kak eIUHUIA BUIA U SBOJIOLHH.

JBuxymue cuibl (pakTophl) SBOMIOLMK BUIOB B Ipupoie. MyTannoOHHBINA
npouecc U KOMOWHATHMBHAs W3MEHYHMBOCTH. llomynsiiimoHHbIe BOJHBI U Jperd
reHoB. M30Js1us 1 MUTpalus.

EctrectBennbiii oT00p — HampaBnsomuid (aktop sBogouun. Dopmbl
€CTECTBEHHOr0 0TOOpA.

[IprcnocoOIEHHOCT OPraHu3MOB Kak pe3ylbTar »Boonuu. [lpumepsl
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMOp(o3bl U UANO-aJaNTALINH.

Bun wu BunmooOpasoBanue. Kputepun Bujma. OcHOBHBIE  (QOpPMBI
BUJ1000pa30BaHUs: Teorpapuyeckoe, SKOJIOTHIECKOE.

MaxkposBomtouus. DopMbl  3BOMIONUM:  (uUIETUYECKas, JAWBEPreHTHas,
KOHBEPreHTHas, napamienabHas. HeoOpaTuMoCTh 3BOTIOIUH.

[IponcxoxaeHne OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs pagualus.

JdeMoHcTpanuu:



[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuue! u cxemsl: «Pa3BuTHE OpraHuYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX ~ KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyimectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB PACTCHUI»,
«MHoroobpazue  mopoa  KHUBOTHBIXY, «Ionmynsunmy, «MyrtanuoHHas
U3MEHUYHUBOCTHY», «ApoMopdosbl», «Hamoanmanrtanum», «OOmas aereHepanus»,
«/IBmwxymue cunbl 3Bomouun», «Kapra-cxema wapuipyra mnyremectBus Y.
HNapsuna», «boprba 3a cymectBoBanue», «IIprucmocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpadguueckoe BUI000pa3oBaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIONOB W CeMsH, KouteKnus «[Ipumepbl 3alMTHBIX MPUCITIOCOOTICHUN Y
KUBOTHBIX», MoJieJb «OCHOBHbIE HANpPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHre roJJOBHOTO MO3ra MMO3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, KoJuleKiusa «DPOpMbl COXpPaHHOCTH
HCKOMAaeMbIX JKMBOTHBIX U pacTeHWil», wmonaenb ammukauus «llepekpéct
XpOMOCOM», BIIaXHbIe TpenapaTel «Pa3Butue Hacekomoro», «Pa3Burue
JSTYIIKWAY», MUKporpenapar «Jpozoduna» (Hopma, myranuu (HOpMbl KPbUILEB U
OKpPACKH Telna).

JlaGopaTopHble U MpaKkTU4ecKne padoThI:

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.

JloHayyHblE TIPENCTABICHUA O 3apOXKICHMM >KM3HU. HaydHble THIOTE3bI
BO3HUKHOBEHHUSI JKM3HM Ha 3emJie: a0uoreHe3 W TaHCHepMus. XHUMHUYECKas
ABOMIONMSI. AOWOTEHHBIM CHUHTE3 OpPTraHWYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XMMHUUECKOM 3BooMU. HauanbHbie Tansl
ouonornueckoil sBomonuu. ['unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX 3SBOJIOLMS.
dopMHUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo 3pam u nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickasi 9pel. llanmeosoiickas spa U e€ mnepuoabl: KEeMOPHICKHUI,
OPJIOBUKCKHM, CUITYPUNCKUI, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me30301cKast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoiabl: MaJEOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepUCTUKa KJIMMaTa U TE€OJOTrMYECKUX NpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIMU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl H
*KUBOTHBIX. [losiBlIeHUE, pacBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

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

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak HayKa. Pa3BuTue npencraBieHui o
MPOUCXOKIACHUU YeJNOoBeKa. MeTolbl H3ydeHHs aHTpornoresesza. (CxoacTBa H
pa3iauuus YenoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEJIOBEKA.

JBmxyime CHJIbI (axTopsl) AHTPOIOT€HE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbI 0TOOp. OOLECTBEHHbI 00pa3  KU3HH,
M3TOTOBJIEHUE OPYJUU TPY/a, MBIILJIEHUE, PEYb.

OCHOBHBIE CTAaJIUU U BETBU HBOJIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeloBek
ymenbi, YenoBek npaMoxoasimud, YelmoBeK HeaHAEPTaIbCKUK, YenoBek
pa3yMHbIii. Haxoqku MCKOMaeMmbIX OCTATKOB, BPEMs CYIIECTBOBAaHH, OOJACTb
pacnpocTpaHeHus, 00BEM TOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OPYAU.

YenoBeueckne packl. OcHOBHBIE  OONBIIME  pachl:  €BPOIEOHIHAS
(eBpasuiickasi),  Herpo-aBCTpajoujaHass  (dKBaTOpUaibHasi),  MOHTOJOUJIHAS
(a3maTcko-amMepuKkaHckas).  YepTbl  MPHUCHOCOOJIEHHOCTH  TMpeACTaBUTENEH
YEJIOBEYECKUX pPAC K YCJIOBHUSAM CYyHIECTBOBaHHA. ENMHCTBO uenoBeUECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmmupl U cxeMmbl: «BosnukHoBenne CoyiHeUHOM cucTeMbl», «Pa3Butue
opranuueckoro Mwupa», «PactutenbHas kietka», <«OKuUBOTHas  KJETKay,
«IIpokaprornueckass kjieTrka», «CoOBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMHUYECKHX 4YEpT CTPOEHUS 4YEelIOBEKa M YeJIOBEKOOOPa3HBIX
00e3psH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX  HAXOMOK  MPEIKOB
COBPEMEHHOI'0 4eNloBeKay, «/IpeBHeimue moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JTIOAN», «Hen0BeuecKre pach.

O6opynoBanue:  mymspku — «lIpoucxoxaenue — demoBeka»  (OOCTHI
ABCTPAJIIONUTEKA, MUTEKAHTPOIA, HEaHAEepTaiblla, KPOMaHbOHLA), CIENKU WU
M300paKE€HUs KaMEHHBIX OpPYAHl MNEepPBOOBITHOrO 4YeNOBEKa (KaMHU-YOIIIEPHI,
pyOuna, ckpeOia), TeOXpoHoJoruueckas Ta0Onuma, kouiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX JKMBOTHBIX U PACTECHUI».

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

[Tpaktrueckas pabora Ne 1. «3ydeHune MCKOmaeMbIX OCTATKOB PACTEHUM U
YKUBOTHBIX B KOJUICKITUSIX.



DKcKypeust «IBOJIOIUSL OPraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaY4HBIM WJIH KPaeBEIUECKHUI My3€ll).

Tema 3. OprannzMsbl 4 OKpYy Karolasi cpeaa.

DKoJorus Kak Hayka. 3aja4ud ¥ paszenbl 3KOJOTuA. MeToabl KOJIOrHYECKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Okonornyeckue ¢akrtopel. Kiaccudukanus 3KOJOTHYECKUX (PaKTOPOB:
abuoTnyeckue, OMOTHYECKHWE U AaHTPOINOIeHHbIe. JIeHCTBHE HSKOJOTMYECKHX
(bakTOpOB HAa OPTraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepruoan3m.
[IpucnocoGnenns  OpraHM3MOB K  JIEHCTBUIO  aOMOTHYECKMX  (DaKTOpPOB.
buonornueckue puTMBI.

buornueckue (baxkTopEI. Bunrsr OMOTHYECKUX B3aUMO/JEHCTBUH:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOUO03 U ero (opmsl. [lapasutusm, koomnepaius,
MyTyaJIu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIHU3M,
HeWTpanu3M. 3HaueHHEe OMOTUYECKUX B3aUMOJCUCTBUN JJIsl CYIIECTBOBAHUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyiasiquu. OCHOBHBIE IOKa3aTeln
HOIMYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpauus. JmHaMuka 4yucIeHHOCTH MONYJISIUUU U €€ PEeryJIsLus.

JemoHcTpanum:

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

Tabmuuer u cxembl: kapra «Ilpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranu3sMoBy», «Poronepuoausm», «llomymsauun»y, «3aKOHOMEpPHOCTH pOCTa
YUCJICHHOCTH NOMYISIUU UHDY30puu-TYhenbkuy, «lluiiensie nenm».

JlabopaTopHble U MpaKTH4YeCKue padoThI:

Jlaboparopnas padota Ne 3. «Mopdonornueckie 0COOCHHOCTH PaCTCHUH 13
pa3HbIX MECT OOUTAHUS.

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

[Ipaktnueckasa padora Ne 2. «Ilogcu€r mioTHOCTH MOMYISIIIUI pa3HbIX BUIOB
pacTeHUN».

Tema 4. CooOuiecTBa M 3KOJIOrHYECKHE CHCTEMBI.

CooOuiecTBO opranu3moB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHUAOBasd,
IPOCTpAaHCTBEHHas, Tpoduueckas (muiuenas). Bunbl-nomunantsel. CBs3u B
OHoIeHO3E.

DKoJIoTMYecKUe CcucTteMbl (dkocucTembl). I[loHsiTue 00 »dKocucTeMe U
ouoreornieHoze. DOyHKIMOHATIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOJYLIEHTHI,



KOHCYMEHTBI, penyleHThl. KpyroBopoT BelecTB U MOTOK SHEPIHH B HKOCUCTEME.
Tpodpuueckue (muIIEBbIE) YpOBHU 5SKocucTeMbl. [lumieBble 1Henu u  CeTH.
OcCHOBHBIE TOKa3aTeaM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. IKOJOTUYECKUE
OUpaMUJbl:  MPOAYKLHH, YHMCICHHOCTH, OuoMaccel. (CBOHCTBa 3KOCHCTEM:
YCTOMYUBOCTb, CAMOpPEryJisilius, pazsutue. CyKIeccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMA XBOWHOIO
WM HIMPOKOJIUCTBEHHOIO JIeca.

AHTpOIIOT€HHbIE ~ YKOCHUCTEMBIL.  ATpO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorundeckoe u X031HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

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

Yuenue B. . Bepranckoro o 6uocdepe. ['panuipl, coctaB U CTPyKTypa
ouochepnl. Kupoe BemectBoO M ero (ynkiuu. OcoOeHHOCTH Ouocdepbl Kak
rno0anbHOM SKOCUCTEMBI. J[MHamMuueckoe paBHOBecHe M oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXMMHUYECKHE IUKIIbI 3JIEMEHTOB (yIriieposa,
a3oTa). 30HaNLHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiunn. AHTPONIOT€HHbIE U3MEHEHUs B buocdepe.
I'moGanbHbIE 2KOTOTrHYECKUE TPOOIIEMBI.

CocymecTBoBanue IPUPOABI " YEJI0BEYECTBA. CoxpaHeHune
OuopazHooOpa3usi Kak OCHOBa ycTouMBOCTH OMocdepbl. OCHOBA parmOHATILHOTO
yIpaBJi€HUs] MPUPOJHBIMH pecypcaMH U UX HUCHoJb30BaHUe. JlocTukeHus
OMOJIOTUU U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

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

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnsie cooOuiectBay, «llemn nuTanus», «IKOJOTHUECKas MHPAMUAAY,
«buocdepa n yenosek», «IKocUCTEMA MIMPOKOIUCTBEHHOIO JIeca», « IKOCUCTEMA
XBOWHOro Jyeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JIEWUCTBUSA HAa IPUPOAY», «BaxHeWmne HMCTOYHHUKHU
3arpsi3HEHUs BO3JlyXa M I'PYHTOBBIX BOn», «[louBa — BakHeilIias cocTaBistonias
ounocheprr», «DakTopsl Aerpagauuu mnousy, «llapHukoBsiid 3¢dexT», «PakTopbl
paZOaKTUBHOTO 3arpsAsHeHust Ouocdepr», «OOmWas cTpykrypa Ouocheps,
«Pacripoctpanenune xu3Hu B Ouocdepe», «O30HOBBI 3KpaH Ouochepsl»,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopot azora B Ipupoie».

O6opynoBanue: Mojedb-anukanus « TUnuaHble OMOLIEHO3b», TepOapwHii
«PacturenbHble cooliecTBa», Koekuuu «buouenos», «Bpeaurenn BaxxHeHmx
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu W KOJJIEKIMH pacTeHUH U
’KUBOTHBIX, MPUHAJIEKAIINE K PAa3HBIM SKOJIOTMYECKUM TpyIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepaunu, H300paXeHUsS OXPaHSIEMBIX BHJIOB
pacTeHHI U )KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmuBarlOTCAd TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUS  OOYYalOIMMHUCSA TIpOorpaMM  CpelHero  oOmero oOpa3oBaHMS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS Ipeamera «buonorusy IoCTUraroTcs 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 CIHOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHUS, CaMOBOCHUTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsM MHOTOHAlMOHanbHOrO Haponxa Poccuiickon denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
c(OPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CUCTEMOW ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEIbHON JEATENbHOCTH, B TOM YHCJIE 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 JESATEIBHOCTH TMPU 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 JICHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, IIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/Jad, YBaXKUTEIHLHOTO
OTHOIICGHUS K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJICHHH CIHOPHBIX BOMPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOM TPaXJaHCKON 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 MPUPOTHOMY HACJIECANIO 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
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBa;

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 TTOBECHUS;

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 CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS LEHHOCTEN CEMEWMHOM KW3HU 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;



MMOHUMAaHUE AYMOLMOHAIBHOTO BO3/ICUCTBUS JKUBOW MPUPOIBI U €€ [IEHHOCTH;

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

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

NOHMMAaHHWE W peaju3alus 3J0pOBOro M 0e30macHoro obpasza >KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, perymsapHas Quznyeckas
aKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOUICHHS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

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 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKyI0 ACSTEIbHOCTE;

MHTEpEC K Pa3iu4HbIM cepaM MpodecCHOHAIbHON AESITEIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

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

7) 3KOJIOTUYECKOr0 BOCTIUTAHMSI:

HKOJIOTMYECKH 11€JeCO00pa3HOe OTHOILIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJbTYpbl: MNPUOOPETEHUE OIbITA
IJJAHUPOBAHUSA TOCTYIKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKaroIEH CPebI;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
pelleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU H3YYEHHH OHOJIOTHUU
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAMOHATIBHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUST B MIPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYKaIoIIei
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCTEACTBUA NPEANPUHUMAEMBIX JIEMCTBUM U MPEIOTBPAILATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBIIUIEHUS, SKOJIOTMYECKOW KYJIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHUIO B IPAKTUYECKOU JESITEIBHOCTH IKOJIOTUUECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET'0 MECTA B MOJIUKYIHTYPHOM MHPE;

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

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
(dbopMUpOBaHUYU PAIMOHAIIBHOTO HAyYHOTO MBIIIUICHUS, CO3JaHUH IEJIOCTHOTO
MpeACTaBICHUSI 00 OKpY)KalollleM MHpPE KaKk O €JUHCTBE MPHUPOJbI, YEJIOBEKa U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
o0OecrieueHus: HOBOTO YPOBHS Pa3BUTHUS MEIMIIMHBI, CO3/IJaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PeCypcHble  MPOOJeMbl  Pa3BUTHUSA
YEJIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA U3 TJIOOATBLHBIX YKOJOTHYECKUX MPOOJIeM H
oOecrieueHus:  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECypcoB U (OPMUPOBAHHMIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OUOJOTMYECKUX 3HAHUWA B LEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, (GopmMupyemoit
IIPU U3y4E€HUU OUOJIOTHH;

MMOHUMAHME CYITHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMbIX 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 Hay4yHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE IIEHHOCTHM HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBJISTH
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 HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHUSA y4yeOHoro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUS OOYUAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUPAa U CHEeUU(PHUKY METOAOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, JHEPIrus, SIBICHHE, MPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHHUBEpCAJIbHbIE Yy4eOHblE JEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOU
IPaMOTHOCTH ¥ COIMAJIBHOW KOMIIETEHIIMA OOYyJaroNuXxcs, CIIOCOOHOCTh
oOy4arommxcs UCIOJIb30BAaTh OCBOCHHBIEC MEXIUCITUTUIMHAPHEIE,

MHPOBO33pEHYECKHE 3HAHWS W YHUBEpCaJbHbIE y4eOHbIE JCUCTBUS B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE.

MeranpeaMmeTHble pe3ylbTaThl OCBOEHHUS HPOrpaMMBbl CPEIHEro OOLIETro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsiuaneHue YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITETLHO  (OopMyJIMpOBaTH W aKTyaIM3UpoOBaTh  MpoOIIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCTOJb30BaTh MPH OCBOCHUU 3HAHWM NPUEMBI JIOTMUYECKOTO MBIIICHUS
(aHayin3a, CUHTE3a, CpaBHEHUs, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICIT
OMOJIOTMYECKUX MOHIATHH (BBIICIATh UX XapaKTEpHbIC MPHU3HAKH, YCTaHAaBIUBAThH
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 JIOTUYECKUE pPACCYXKIEHUs (MHIYKTUBHBIC, JACIYKTUBHBIC, TI0
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3AKTIOUCHUS;

IPUMEHATD CXEMHO-MOJIETIbHBIE ~ CpelcTBa  JUIs PEICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3y4aeMbIX OMONOTHMUECKHX 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 JIEATEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTAaTOB
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 HCCJIEN0BATEILCKHIE eHCTBHUSA:

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 MO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalLHsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX U COLIMAIIBHBIX MPOEKTOB;

(dbopMupoBaTh HAyYHBIA TUI MBILIUICHUS, BIaJIeTh HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

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

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOIUTh apryMEHThl AJis J10Ka3aTeabCTBa
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

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

JlaBaTh OLEHKY HOBBIM CUTYAllUSIM, OLICHUBATh MPHUOOPETEHHBIH OIIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEpEeHOCa CPEJICTB 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, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJSIPHOM JHUTEepaType, OHOJIOTMYECKUX CIOBApiAX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



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

(GOopMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHBIE METOABI MPU MOUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaThb  ONTUMalbHYIO  (OpMYy  IpECTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHUeCKUe 3HAaKH U CUMBOJIBL, (HOpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

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

OgyageHne yHUBepPCAIbHBIMUA KOMMYHUKATUBHBIMU AeHCTBUAMM:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJla4, YUUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULUNA JAPYTMX 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 crioco0aMu OOILIEHUS M B3aUMOJCHCTBHS, NMOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE 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 W MCIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM M WHAMBHIYyaJIbHOU
paboThI pU pEIICHUH OMOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJIbI COBMECTHBIX JEHUCTBUA C YYETOM OOLIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTe poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXJaTh pe3yJbTaThl
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 IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHWS JUIsl BBISIBICHUS MpoOJieM U UX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

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 OCYLIECTBJIATh MO3HABATENBHYIO JIEATEIBHOCTD, BBISBIIATH
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 CUTYAaLUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

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

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHHMIO U TPOSIBICHUIO HIMPOKOW HPYAHULIHMU 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  [IO3HABAaTEIIbHOM  pedyiekcMu  Kak  OCO3HaHHUSA
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 apryMEHTBl JAPYIMX IIPM aHAJIM3€ pe3yJIbTaTOB
NEeATENbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

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 JEHCTBHI 1O OCBOCHHIO, MHTEPIPETALUN 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 IPEJICTABIECHBI IO F0J1aM 00yUYEHUS.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUsA ydyeOHoro mpeamera «buomnorus» ¢ 10
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KApTHHBI MUpa M HAyYHOIO MHPOBO33PEHHUS, O BKIAJE 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, Merabonu3M (OOMEH BEIIECTB U IpeBpalleHUe
SHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBasT OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOTrMYECKUe TeOopuH (KJIETOYHas, XPOMOCOMHasi,
MyTallMOHHAsA, LEHTpajbHas J0rMa MOJIEKYJSIpHOM Owuosorun), 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;

YMEHUE BJIaJIeTh METOJIaM1 HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIIO/IEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHUW, OPraHU3alHsl U IPOBEICHHE
OMOJIOrMYECKOT0  IKCIEPUMEHTA,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE TMOJYy4EeHHBIX



pE3yJbTAaTOB, MCIOJb30BAHHBIX HAyYHBIX IMOHATHI, TEOPUM M 3aKOHOB, yMEHHUE
JieJ1aTh BBIBO/IbI HA OCHOBAHMH IOJIYUE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: 0OMEHAa BEUIECTB W MPEBPAILCHUs] YHEPIrUU B KJETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, WHIUBUAYAIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHMS JJII OOBSICHEHHUS OHMOJIIOTMYECKUX
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, MOHMMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHXKEHUN
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTHIA U1l PalMOHAIBHOIO
IIPUPOJIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACIEAOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIMBAHUS JJIsl MpPEICKa3aHUs HACIEIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

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

YMEHHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJICP)KAHUSA, BKIIOYAIONIYIO0 IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccOoBOM MH(OpMAaIuU, HAyYHO-TOMYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIECAOBAaHUI B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

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

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXKaTh:

c()OpMUPOBAHHOCTh 3HAHUN O MECTE U POJH OMOJIOTMU B CUCTEME HAYYHOTO
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 PellieHUs )KU3HEHHBIX 3a71ay;

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



AKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, pEAYLUEHTbl, IeNu MUTaHUs,
AKOJIOTHYecKasl mupamua, OuoreoreHos, ornocdepa;

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

YMEHHE BJIAJIETh METOJaMU HAYYHOr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
OMHMCAHKE >KUBBIX CHUCTEM, IPOIIECCOB M SIBJICHHM, OpraHu3amus W IMPOBEICHUE
OMOJIOTHYECKOTO  JKCIEPUMEHTA,  BBIIBW)KCHHE  THIIOTE3bl,  BBISIBJICHHC
3aBUCHUMOCTH MEXIY HCCIEAYeMbIMA BEIUYMHAMHU, OOBSICHEHHE TONYy4EHHBIX
pPE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHA, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBO/IbI HA OCHOBAHUHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBCHHBIC NPHU3HAKA CTPOCHUSI OWOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMONYJSLMMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoIeHO30B ¥ JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJIEHHOCTH
OpPraHU3MOB, JEHCTBUSA JKOJIOTHYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEepeHOoca
BEIICCTB M TOTOKAa JHEPTrUHM B HKOCUCTEMAaxX, AaHTPOIOICHHBIX HW3MCHCHHHA B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OHOre€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJTyYEHHBbIE 3HAHUS i1 OOBSACHEHMS] OMOJOTUYECKUX
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
IPUPOIHON Cpelle, NMOHMMaHUE HEOOXOAUMOCTH MCIOIb30BAHUS JTOCTHKEHUN
COBpEMEHHOW OMOJIOTHH JIJIsl pAllMOHATIBHOT'O MPUPOIONOIb30BAHNUS;

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

YMEHHE BBINOJHATH J1a0OpaTOpHBIE M MPaKTUYECKHEe pPaldoThI, COOIIOAATH
npaBuja Ipu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

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

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOJIOrMYECKYI0 MH(OPMAIIUIO U3 HECKOJbKUX HCTOYHHKOB, IPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN armapar OWOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
.N‘g Tema ypoka Kourpoabnsie | IIpakTnueckue Aata tubposLIe
n/n Bceero H3YYCHUS oOpa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bubmioreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
08.09.2023 https://m.edsoo.ru/863e632a
Mertoapl MO3HaHUS )KUBOM TPUPOJIBIL.
[IpakTnueckas padorta Ne 1
2 «Hcrionb3oBaHue pa3IuyHbIX 1 05 butmmorexa [IOK
15.09.2023 | https://m.eds00.ru/863e6122
METOJIOB MPH U3y4EHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cucTeMsl, MPOIECCHI 1 bu6moreka [JOK
U X U3y4eHue 22.09.2023 | https://m.eds00.ru/863e6564
4 XuMHUECKUM cocTaB kieTku. Boaa u 1 bu6moreka [JOK
MUHEpaJIbHBIE COIN 29.09.2023 | https://m.edsoo.ru/863e674e
bubmotexa [JOK
> bexicu. Coctas it ctpoenie enicon 1 06.10.2023 https://m.edso:)l.ru/86366b72
®depMeHTbl — OUOJIOrMYECKHe
Katanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenue 1 05 bubmotexa [JOK
KaTaJIMTUYECKON aKTUBHOCTHU 13.10.2023 | https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMepe aMHUIIa3bl
WJTM KaTaJas3bl)»
bubmmorexa [IOK
! yrnesoms. Jinmatt 1 https://m.edsogru/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

20.10.2023

bu6moreka [JOK
8 Hyxentiosbie KHCIOTHL. AT 27.10.2023 | https://m.edsoo.ru/863e6d5¢c
9 Hcropust 1 METOBI U3yUdEHUS bubmmoreka LIOK
kierku. Knerounas teopus 10.11.2023 | https://m.edsoo.ru/863e6e88
10 KreTtka kak 1eiaoctHas )kuBas
cucrema 17.11.2023
CtpoeHune 3yKapuoTH4Y eCKOU
kieTku. JlabopaTtopHast padora Ne 2
«M3ydeHne CTpOeHUS KIIETOK bubmuoreka LIOK
11 pacTeHUi, )KUBOTHBIX, IPUOOB U 0.5 https://m.edso00.ru/863e6ff0
. 24.11.2023
OakTepuii MoJ MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MHKpOITpenaparax u ux
OITCaHUECH
bu6moreka [JOK
12 ObMeH BeecTs K META00IH3M 01.12.2023 | https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 (boTocies. Xemocires 08.12.2023 |  hitps://m.eds00.ru/863e7c98
14 DHepreTudecKkuii 0OMeH bubmioreia LTOK
15.12.2023 | https://m.edsoo.ru/863e7aae
JKu3HEHHBIN IUKII KIeTKH. Jlenenue
kietku. Muros. JlabopaTopHas
15 pabota Ne 3 «Habmonenue mutosa B 0.5 bubmorexa [TOK
22.12.2023 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpPEITKa JTyKa Ha
TOTOBBIX MHKPOIIpEriapaTaxy»
16 Buocunres Oenka. Peakius bubmoteka [JOK
MaTpUYHOI'O CUHTE3a 29.12.2023 | https://m.eds00.ru/863e796e
17 Tpancnauus — 6uocuHTe3 6enka bubmmorexa 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

12.01.2024 | https://m.edsoo.ru/863e796e
18 Hexkerounsie hOpMbI KU3HH — bubmmoreka [IOK
BHUPYCHI 19.01.2024 | https://m.eds00.ru/863e7540
bu6moreka [JOK
19 @opMBI pa3MHOKEHHUSI OPraHU3MOB 26.01.2024 https://m.edso0.ru/863e81b6
o https://m.edsoo.ru/863e831e
. bubmotexa [JOK
20 M
eHos 02.02.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE TOJIOBBIX
kJeTok. OmIog0TBOpEHNE.
21 JlabopaTopHas pabora Ne 4 05 bubmuorexa [IOK
«M3ydeHne CTpOeHHS TI0JIOBBIX ' 09.02.2024 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
29 WNHnuBuayansHOE pa3BUTHE bubmmoreka [IOK
OpraHnu3MOB 16.02.2024 | https://m.edso0.ru/863e8436
93 I'enernka — Hayka o bu6mmoreka LIOK
HACIIEACTBEHHOCTH U N3MEHUYNBOCTH 23.02.2024 | https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HaCJICOBaHUS
24 npu3HakoB. MoHOrHOpHIHOE bubmorexa [JOK
P ' P 01.03.2024 |  https://m.eds00.ru/863e8878
CKpelluBaHue
UTUOPUIHOE CKpEIIMBaHUE. 3aKOH
25 ﬁ&amﬂnfwro Harz:nlitl OBaHHUS bubmorexa [JOK
A 08.03.2024 | https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHOE Haclie0OBaHUE
26 npusHakoB. JlaboparopHas pabota 05 bu6mmorexa LIOK
Ne 5 «M3yuenune pe3yibTaToB ' 07.03.2024 | https://m.edso0.ru/863e8c60

MOHOTHOPUTHOTO U JUTHOPUTHOTO



https://m.edsoo.ru/863e796e
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

CKpEIMBaHus y Ap0o30(uiIbl Ha
TOTOBBIX MUKpOIIpEnapaTax»

97 I'enetuka nona. Hacnegosanue 1 bu6moreka [JOK
MPU3HAKOB, CIIEMJIEHHBIX C I1OJIOM 15.03.2024 | https://m.edsoo.ru/863e8c60
N3menuunBocth. Henacnencreennas
n3MeH4YMBOCTh. JIabopaTopHas

98 pabota Ne 6. 3yuenue 1 05 bubmmoreka LIOK
MOAU(PUKALIMOHHON U3MEHUYUBOCTH, 22.03.2024 | https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPHALIMOHHOTO Psijia U
BApUALIMOHHOM KPUBOW»

HacnencrBeHHass \3BMEHUYMBOCTb.

29 JlabopaTopHas pabora Ne 7. 1 05 bubmuorexa [IOK
«AHaJIM3 MyTalui y 1po30(uisl Ha 05.04.2024 | https://m.edsoo.ru/863e8efe
TFOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [JOK

30 Penetiia wenorexa 1 12.04.2024 | https://m.eds00.ru/863e8d78
Pe3epBHbIii ypok. O000111€HNE 110

31 teme «HacnencTBeHHOCT U 1 10.04.2024
W3MEHYUBOCTh OPTaHHU3MOB)

32 Cenekuus Kak HayKa U MpoIece 1 bubmorexa HOK

26.04.2024 | https://m.eds00.ru/863e9214

33 MeToabl U JOCTUXEHUS CEJICKIIUHN 1 bubmoteka [JOK
pacTeHUH U )KMBOTHBIX 03.05.2024 | https://m.edsoo.ru/863e9214

34 buorexHosorus kak oTpacib 1 bubmotexa [JOK
MIPOM3BOICTBA 17.05.2024 | https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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.edso0.ru/863e9570
bubmioreka [IOK
3 Mirkpoopomors 1 https://m.edso0.ru/863e9cle
[Momymsiuust Kak 3J1eMeHTapHast
€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) 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 3BomOIIMN

Ucropus xu3Hu Ha 3emiie U METOJIbI

10 n
e€ n3y4yeHust
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU 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
15 DBOJIOLHUS YeTIoBeKa (aHTPOIOT€HE3) bubmorexa [OK
https://m.edsoo.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 «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU 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 AHTPOIIOT €HHBIE SKOCHCTEMBI
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-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox
pen. [laceunuka B.B., Akuronepnoe o0mectBo «M3narensctBo «IIpocBemnieHue»
buonorus, Jlunus sxu3nu 10 6a30BbIi ypoBeHb MO pyKOBOACTBOM B.B.

Ilaceununka

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

MeTtoauueckue mocoons

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

http://bio.1september.ru

http://www.eco.nw.ru

http://www.shio.info






