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HOACHUTEJIBHASA 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
orBoguTcst 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 kimacce — 35
yacoB (1 Jac B Hezelno).



COJEPKAHUE OBYUYEHUA
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 NpakTH4Yeckue padoThbl:

[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 KU3HUY, «YPOBHU OpraHU3allid
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
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorunueckue
(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, JIAaKTO3a) U MOJucaxapuabl (Kpaxmal, TJIMKOTEH,
1eJUTI0103a). bruonornueckue GyHKIIUN YTIEBOIOB.

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,
Kapuoriasma, XpOMaTuH, SIAPBIIIKO. 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.

Tabmuubl u cxembl: «llepuoandeckas TabIMIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaorel. [JHK», «Ctpoenne mMoniekyssi



ATO®», «CTpoeHuEe 2yKapuOTHUYECKON KIETKN», «CTPOCHHUE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue sazipa KIETKN», «Y TIeBOaAbD, «JIunuasn.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JIsi IPOBEICHUS
HAOIIOJICHUM, W3MEPEHUM, HSKCIEPUMEHTOB, MHUKpONpenapaTbl PacTUTEJIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

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

Jlaboparopnass pabora No 2. «M3yueHue CTpPOCHHS KIETOK pPACTCHUH,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpEerapaTax U HUX
OMHUCAHUE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemecTB, Wi METa0OMU3M. ACCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEpPreTuueckruii oOMeH) — JBE CTOPOHBI €JIMHOro Mpolecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrUU B TOHHMMAaHUU
MeTabom3Mma.

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

®orocunTe3. CmetoBass u TemHoBas ¢aszbl  (orocuHTe3a. Peakiuun
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emie. Biausiaue ycnoBuit cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIoIue OakTepru. 3HaUeHUEe XEeMOCHHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BbIACIICHUE U
aKKyMYJMPOBAaHUE DHEPrUM B KJIETKE. OTambl SHEPreTUYecKOro oOMeHa.
I'mukomus. bpoxxenne m ero Buuabl. KucinopomHoe OKHMCIIEHHE, WM KIETOYHOE
IbIXaHHE. OkucnuTenbHoOe bocdopunupoBanue. D¢ hHEeKTUBHOCTD
SHEPreTUYecKoro oOMeHa.

Peakniun MarpuuyHoro cuHrte3a. [‘enernueckas wuHbopmarus u JIHK.
Peanuzanusa renernueckol wHdoOpManuu B KIETKE. | €HETMYECKUU KO U €ro
cBoiictBa. Tpanckpunuus — Marpuunblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHoKkuciaor. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpychl. ctopus otkpsiTus Bupycos (/. H.
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. MHtepdaza u MUTO3.
[Ipomeccrl, mporekaromue B uHTepdaze. Permmkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[uTonornueckue OCHOBBI PAa3MHOXEHUS M  HWHIUBUIYAJbHOTO  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: [JEJIEHWE HaJaBOE, II0YKOBAHME OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €TI0 3HAYEHUE IS CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHUE, €ro OTJIUYHUS OT OECIOIOro.

Meiio3. Cranuun Mmeioza. I[Ipouecchl, mpoucxoisdimue Ha CTaausIX Menosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEKO03a.

['ameTtoreHe3 — mnpouecc 0Opa3oBaHUS MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30uj, SHLEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOE€HHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30uioB. OIUIOA0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, racTpyiisiuus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHe. TuIbl
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: MpsMOe, HempsaMmoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct n pasutne pacteHuid. OHTOTr€HE3 LBETKOBOIO PACTEHUSA: CTPOCHHE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpoeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomMocoMmbl», «Knerounsiit mukmy, «Pemmukanus JTHK», «Mwutosy,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOTCHE3A.

ObopynoBanue: MHKPOCKOTI, MHKPOIPENApPaThI «CriepmMaTo30uibl
MJIEKOITUTAOIIErO», «SilekneTka miuekonuraroumero», «Kapuoknnes B kiueTkax
KOpEIlIKa JyKa», MAarHUTHAs MOJENb-alIuIMKanus <«J/leJieHue KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

Jlaboparopnass pabora Ne 3. «HaGmiomenwe mMuTOo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpEnaparax».

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

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3amaun reHetuky. Mictopus pasButus reHeTUKU. Ponb nuronorun
U OMOpPUOJIOTMH B CTAHOBJICHWU TEHETHKU. BKIam poCcCHUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
UTOr€HETUYECKUI, MOJEKYISIPHO-TeHETHUEeCKU). (OCHOBHBIE T'€HETHUYECKHUE
NOHATH. ['eHeTuUecKas CHMBOJIMKA, UCIIONIb3yEMas B CXEMaX CKPELIIMBAHUM.

3aKOHOMEpPHOCTH HAacJIeIOBaHUSI MPU3HAKOB, YCTaHOBJIEHHbIE . MeHnaenem.
MoHorubpuiHOE CKpelIMBaHWe. 3aKOH eAMHO0-00pa3usi THUOPHUIOB TIEPBOTO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACUICIUIEHUS IPU3HAKOB.
['mnoresa ynctorel ramet. 11oIHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

JurnbpuaHoe  ckpelyMBaHue. 3aKOH  HE3aBHUCHUMOTO  HAacCJeIOBaHMS
Mpu3HaKoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUSI.
AHam3upymoIee cKpemuBanue. Vcnonb30BaHne aHATM3UPYIOIIEr0 CKPEITUBAHUS
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuemnienHoe  HacienoBaHue mpu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacJIeIOBaHUIO TeHOB. Hapyllenue cuenieHuss reHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMoramerHsle M rereporaMeTrHsle oOpraHusMbl. HacnemoBanue
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 peakumm npusnaka. KosimuecTBEHHbIE M Ka4eCTBEHHBIE INPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneacrBenHasi, Wi TE€HOTHNHMYECKas, W3MEHYMBOCTh. KomOuHaTuBHas
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTU. MyTalimonHast u3MeH4uBocTh. Kraccudukanus Myrauuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTHYECKHUX PSIOB B HAacJHEeACTBEeHHOU n3MeHunBocty H. M. BaBumosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'enernka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METOABI T'€HETUKU
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJISIPHO-TEHETHYECKUN. CoBpemenHOE ONpEIIECIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, NCHOTUIIMPOBAHUE, B TOM YHUCJE C IOMOLIBIO
[1I1P-anamu3a. HacmencTtBenHble 3a00jieBaHMS 4YeElIOBEKAa: TI'EHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeIpacloioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne M reHeparuBHble MyTauuu. CTBOJNOBbIE KIETKH. |IpHHIMITBI
3I0pOBOTr'0 00pa3a KU3HM, TUArHOCTUKHU, MPOMUIAKTUKY U JICUEHUSI TeHETUYECKUX
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. Yersepukos, H. B.
Tumodees-Pecosckuit, H. Y. BaBunos.

Tabmumer  w cxempl:  «MOHOTHMOpUIHOE ~ CKpENIMBAaHUE U €0
UTOTCHETUYECKass OCHOBAa», «3aKOH pacIlCINICHUs W €ro LUTOreHETHYEeCKas
OCHOBa», «3aKOH  YHCTOTBHI  TameT», «JlurubpugHOoe  CKpelIuBaHUEY,
«llutonornyeckue - OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBaHUs»,  «Meio3y,
«B3aumonencTeue awIeNbHBIX TEHOB», «l'eHeTnueckue KapThl pacTeHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTnka mojia», «3aKOHOMEPHOCTH HAacCJEIOBaHMS,
CLHEIUICHHOIO C MoJoM», «KapuoTumel uyenoBeka M KUBOTHBIX», «Bubl
U3MEHUMBOCTWY», «MonudukannonHas M3MEHUYUBOCTHY», «HacnenoBanue pesyc-
(daxTopay, «I eHeTHka rpymi KpoBu», «MyTallMoOHHas! ©3MEHYUBOCTH.

O6opynoBaHue: MOJEIU-aNTIUKauu  «MOHOTHOPUAHOE CKpPEIIUBAHUE,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukpomnpenapar «Jpozoduna» (HOopma, MyTanuu
(GbOpMBI KPBLITLEB U OKPACKHU Teja), repoapuii «I'opox moceBHO».

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

JlabopatopHast pabora No 5. «l3yueHue pe3ylnbTaToB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydueHue MoauUKAIIMOHHON W3MEHYMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PAJIa U BApUALIMOHHON KPUBOW.

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

[Ipaktuueckas padbora No 2. «CocraBjieHHMEe UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuus opranu3moB. OCHOBbI OMOTEXHOJIOT UH.

Cenekiusi Kak HayKa W IpOLECC. 3apOKICHUE CEJEKIIMU U JTOMECTUKAIU.
Yuyenne H. W. BaBunoBa o0 ueHTpax MPOUCXOXKIACHUS W MHOTr0o0pasus
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOUCXOXKIECHHUS JOMAIIHUX KUBOTHBIX. CopT,
IIOpOJa, IITAMM.

CoBpeMeHHBIE METO/IbI CeNeKUUUA. MaccoBbId U MHAUBUYAJIbHBIN OTOOPHI B
CEJICKIIUM PAaCTeHH M KUBOTHBIX. OnEeHKa 3KcTepbepa. bBIM3KopoacTBEHHOE
CKpeluBaHue — UHOpuAWHT. Yucras nuHus. CKpenMBaHWE YMCTBIX JIMHUH.
I'ereposuc, wnu rubpuanas cuia. HeponcTBeHHOe CKpellMBaHHE — ayTOPUIUHT.
Otpanénnas rtuOpuauzauuss U e€ ycnexu. VCKyCCTBEHHbIM MyTareHes u
IOJIyYCHUE TOJIUIUIOUAOB. JIOCTMKEHHSI CENEKLUU PACTEHUM, KUBOTHBIX U
MHKPOOPTaHU3MOB.

brorexHonorus Kak OTpaciib MPOM3BOJACTBA. ['€HHas WHXKEHEpUs. OTambl
co3manusi pekomOunantHod JIHK wu Ttpancrennsix opranmsmoB. Kierounas
uHXeHepusa. Kiierounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckue U dtudeckue  mpobdremsl. MO —  reHeTuuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI.
JleMoHCcTpanum:

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

Tabmuubl U cxembl: kapTa «lIeHTpbl MPOUCXOXKIEHUS U MHOr00O0pasus
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaNIHUX KMBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padotsl akanemuka M. @. lBanoBay,
«Ilomummonaus», «OOBEKTHI OHOTEXHONOTHUNY», «KieTrouHnble KyJabTypbl U
KJIOHUPOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOAOB M KOPHEIIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sMCTBEHHBIC PACTCHHS .



JlabGopaTopHblie U NPpaKTHYeCKHE PadOThI:

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

11 KJIACC

Tema 1. Opranu3mMeHHbI YPOBEHb

Opranu3MeHHbI ypoBeHb: 0011as XapakTepucTuka. Ocoob.
KuznenestenbHOCTh opranu3mMa. OCHOBHBIE MPOIIECCHI, TPOUCXOAAIINE B
opraamn3Me. PasMHOXeHHE OpraHn3MoB: OECTION0e U MOJ0Boe. ['aMeTHl.
lManouHBINA U TUILTOMAHBIN HAOOpKI XpoMocoM. I'epmadpoautsl. 3HaUeHUE
Pa3HBIX BUJIOB pa3MHOKeHUs. Perymsiiusa ¢yHKIMi opranu3ma, ToMeocTas.

ITonoBrie kiieTku. Pa3BuTHne MoOBBIX KJIETOK. I'aMeTorenes: ooreHes,
criepmarorenes. HanpaBurenshbie Tenbla. [lonoBoit mporecc. Omiogq0TBOPEHNUE:
Hapy>XHOE U BHyTpeHHEe. AKpocoma. 3UroTa.

NuanBuayanbHOe pa3BUTHE opranu3ma (oHtorenes). [leproasl oHTOreHesa.
OMOpHOHAIbHOE pa3BUTHE. 3apoablIeBble TUCTKH. [locTaMOpruoHanbHOE
pazBuTHe. Turbl OHTOreHe3a. buoreHeTnyecknii 3aKoH. [ [pruunHbl HapyIIeHU
pa3BUTHS. PenpoayKTUBHOE 3/I0POBbE; MOCIEACTBUS BIUSHUSA aTKOTOJIS,
HUKOTHHA, HAPKOTUYECKHUX BEIIECTB HA IMOPHUOHAIBHOE PAa3BUTHE YEIIOBEKA.
Kuznennvie yuxaol pasuvix epynn op2asu3mos.

HacnencrBeHHOCTh M UI3MEHUYMBOCTD. | '€HETHKA Kak Hayka. MeToabl
TEHETUKH. | 'eHeTuuecKass TEPMUHOJIOTUSL 1 CUMBOJIMKA. 3aKOHBI
HacieAcTBeHHOCTH ['. Menaensa. XpoMocoMHas TeOpUs HACIEICTBEHHOCTH.
Onpenenenne nona. CuemieHHOE ¢ MOJI0M Hacae0BaHuUE.

Henonmnoe nomuaupoBanue. ['eHoTun u heHOTHN. AHATU3UPYIOIEe
CKpEIIMBaHHUE.

JurnbpuaHoe ckpelrBaHye. 3aKOH HE3aBUCUMOT0 HACIIEIOBaHUS PU3HAKOB.
OrpanudeHus eUcTBUs 3aKOHOB MeHiens. Ycnosus evinoinenust 3aKkoHO8
Menoensa. 3akon Moprana. Kpoccunrosep. XpoMocoMHasi TEOpH st
HacneacTBeHHOCTH. ['enernka nosa. Kapuortun. HacinenoBanue, cliemieHHOE
¢ mosioM. HacnescTBeHHbIC 3a00JIeBaHUS YEJIOBEKA U UX MPEAYIPEKICHHE.
DTHUYECKHE aCIEKTHI B 00JIaCTH MEIMIIMHCKON I'eHETHUKH.

3aKOHOMEPHOCTH U3MEHYMBOCTH. HeHaciencTBeHHas U3MEHYMBOCTb.
HacnencrBenHast usMeHUYUBOCTh. MonuduKamoHHas U3MEHUUBOCTD.
Moaudukannu. Hopma peakimu. KomOuHaImonHass '3MEHYUBOCTb.



MyTtanroHHas U3MEHYMBOCTh. MyTalluu: TeHHbIE, XPOMOCOMHBIE, TECHOMHBIE.
Heneuns. Jymnukarnus. [Homumnonaus. Myrarennsle paktopbl. MyTanoHHas
Teopus. ['eHoTHI M cpena. MyTareHsl, UX BIUSHUE HA OPTraHU3MBI.

Jomectukanus u cenekuus. Meronsl cenexkunu. Knerounas nHxeHepus.
I'ennas unxenepus. buorexHonorus, €€ HapaBiICHUs U NEPCIIEKTUBBI PA3BUTHSL.
buobezonacnocme.

JlemoHcTpanum:

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

Tabmuupr u cxembl: «DOpMbl pPa3MHOXKEHUSI OPraHU3MOBY», «JIBolHOE
OILUTOIOTBOPEHHE Yy LIBETKOBBIX pacTeHUi», «BereratuBHoe pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«CtpoeHue xpomocoMbl», «Kierounbrii uukm», «Permmukanus JHK», «Mwuto3y,
«Meio3», «IIpsamoe n Henpsamoe pa3BUTHE», «['aMeToreHes3 y MIEKONUTAIOIUX U
yenoBekay, «OCHOBHBIE CTaJMM OHTOTreHe3a», «MOHOrMOpUIHOE CKpEIIMBaHUE U
€ro LUTOr€HETUYECKasi OCHOBa», «3aKOH PACILEIUICHUS U €ro HUTOr€HETUYeCcKas
OCHOBa», «3aKOH  4YHCTOTBl  ramer», «JlurubpugHoe  CKpeniuBaHUE»,
«IIuTonornyeckrie OCHOBBI AUTHOPUIHOTO CKpelUBaHUs», «Meio3y», «I'eHeTuka
110J1a», «3aKOHOMEPHOCTH HAcJI€0OBaHUs, CUEIUICHHOIO ¢ MOJIOM», «KapHoTumsl
YeloBeKa W JKMBOTHBIXY», «Bumbl u3MeHunBocTH», «MoaudukamonHas
U3MEHUYMBOCThY», «MyTallMOHHAs M3MEHYUBOCTBY, «LIEHTpbI MPOUCXOXKIECHUS U
MHOT0OOpa3usi KyJIbTYPHBIX pacTeHuit», «llopoasl MOMaIHUX >KUBOTHBIXY,
«Copra KynbTypHBIX pacTeHui», «llomummonans», «O0beKThl OMOTEXHOJIOT .

JlaGopaTopHble M IpakTU4YecKne padoThbI:

Jlaboparopnast pabota Nel «BrIsiBiIeHIEe MPU3HAKOB CXOACTBA 3apOABIIIEH
YEJI0BEKA U IPYIMX MMO3BOHOYHBIX JKUBOTHBIX KaK JI0KA3aTelIbCTB UX POACTBA»

[Ipaktuueckas padorta Nel «CocTtaBieHue 3eMEHTAPHBIX CXEM CKPEIIUBAHUS

[Tpaktrueckue padotsl Ne2,3.4 «PerieHne reHETUYECKUX 3a70au»

Jlaboparopnas pabora Ne2 «M3ydeHne n3MEeHIHMBOCTH, IIOCTPOCHHE
BAapPUALIMOHHOIO Psiia M1 BApUAIMOHHON KPUBOW»

Tema 2. [lonyasiiMOHHO-BU10BOi YPOBEHb

[lonstue o Bune. Kpurepnn Buga. llonynmsanronnas cTpykrypa BUaa.
[Homymsmus. [Tokazarenn nomymsinui. ['eHeTndeckas CTpyKTypa NOITYJISLNAHN.
CaoiicTBa monysiuii

Pa3BuTure 3BOIFOIMOHHBIX UJIEH, SBOIIOLMOHHAsS Teopust Yapiab3a JlapBuHa.
CunTernueckas Teopus 3Boyronuu. [lonymnsinus — 3neMeHTapHas eIMHULA
sBOMOINH. CBUAETENBCTBA IBOIIOLHMH )KUBOM TPUPOLBI.

JIBkyiue cuibl ((hakTOphl) HBONIIOIUHI, UX BIMSHUE HA TeHO(POHT TTOMYJISIIUH.
EcTtecTBeHHBII 0TOOp — Hampasisitouui (aktop 3Bosonnn. Gopmsl



€CTECTBEHHOT0 0TOOpa: IBIXKYIIUHN, CTAOMIM3UPYIOIINA U Pa3phIBAIOIIUI
(nn3pynTUBHBIN). I3MeHeHus: TeHO(POH/1a, BBI3IBAEMBIE €CTECTBEHHBIM OTOOPOM.
AjanTanuy Kak pe3ynbTaT AeWCTBUS €CTECTBEHHOIO 0TOOpa.

MukposBosronus 1 Makpo3soironus. Hanpasnenus somonuu. Hanpasienust
MaKpO3BOJIIOLIMK: OMOJIOrHYecKre mporpecc u perpecc. Ilytu noctmxkeHus
OMOJIOTMYECKOT0 TIporpecca: apoMop(do3, nanoananTauus, 1ereHepanus.
MHoroobpa3ue opraHu3MoB Kak pe3yJbTaT 3BOIONUU. [IpuHIUIBI
kiaccudukarnu. Cucrtemaruka.

JlemoHcTpanum:

IToptpetsr: K. Jlunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBeprios.

TaOmuiet u cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiie», «3apo/bIiin
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
CylIeCcTBOBaHUE», «EcTecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHHUII»,
«MHoroobpazue  mopoa  KMBOTHbIX»,  «llomymsiuu»,  «MyranroHHas
U3MEHYUBOCTB», «ApoMopdo3b», «Uanmoamantanum», «OOmIas aereHepanus»,
«/IBmwxkymume cuibl 3BomonmMn», «Kapra-cxema wapmpyra myremectsus Y.
HapBunay, «bopb0a 3a cymecTBoBaHue», «lIpucnocobIeHHOCTh OpPraHU3MOBY,
«I"eorpadguueckoe BUA000Pa30BaHUEY, « IKOJIOTUYECKOE BUI000PA30BAHUEY.

OO0opynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3jMYHbIMU THIAMH OKPAacCKH,
HAOOp IJIOJIOB M CeMsIH, KoiuieKuus «l[Ipumepbl 3allMTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MoJedb «OCHOBHbIE HANpPaBJICHUS 3BOJIOLUN», 00BEMHAS MOJENb
«CTpoeHre roJJOBHOTO MO3r'a MMO3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, KoJulekius «DopMbl COXpaHHOCTU
UCKONIAEMBIX JKMBOTHBIX M pPAacTeHHi», Moxaenp anmumkanus «llepekpéct
XpOMOCOM», BIIa)HbIe Tnpenaparel «Pa3Buthe Hacekomoro», «Pa3Burue
JSTYIIKW», MUKporpenapar «J{po3oduna» (Hopma, MyTanuu (OpMbl KpPbUIHEB H
OKpPACKH TeIa).

JlabopaTopHble 1 MPaKTH4YeCKUE PAdOThI:

JlaGoparopnas pabora Ne3 «CpaBHeHHe BUIOB IO MOP(HOIOTr HYECKOMY
KPUTEPUIO»

Tema 3. DxocucTeMHbI YPOBEHD

DKOCUCTEMHBIN YpOBEHb: 0011as XapakTepuctuka. Cpena oOutanus
OpPraHu3MOB. DKOJOrHYeCcKHe PaKTOpbl U UX BIUSHUE HA OPraHU3MBbI.
TonepantHoCTh U ananrtanus. [IpucrnocobieHust OpraHu3MoB K I€UCTBUIO
AKOJIOTHYECKUX (PaKTOPOB.

buornenos. Jxocucrema. Knaccuduxanus sxocucrem. buoreoreHos.
HckyccTBeHHBIE SKOCUCTEMBI. DKOCUCTEMBI TOpoAoB. [IHilieBbie CBA3M B
skocucteMe. [IpocTpancTBeHHast CTpyKTypa 3kocucTemMbl. PazHooOpasue



AKocHUCTeM. B3auMOOTHOIIICHHS TONYJISALNI Pa3HbIX BUJOB B SKOCUCTEME.
KpyroBopot BelecTB 1 OTOK IHEPTUM B IKOCUCTEME. Y CTOWYMBOCTD U IMHAMHUKA
skocucteM. [lociieicTBYS BIMSHUS JEATEIbHOCTH YETIOBEKA HA 3KOCUCTEMBI.
CoxpaneHnue 6Mopa3HO0Opa3usi Kak OCHOBA YCTOMYHMBOCTH DKOCUCTEMBI.
DKOJIOTMYECKHUE B3aUMOJICUCTBUSI OPraHU3MOB B IKOCHUCTEME. DKOJIOTMYECKast
HUIA. 3aKOH KOHKYPEHTHOTO UCKJIIOUeHUs. BuoBas u mpocTpaHCTBEHHAs
CTPYKTYPBI DKOCUCTEMBI. Tpoduueckas CTpykTypa s3xocuctembl. OOMeH
BEIIIECTBOM U DHEPTUEN B dKOCUCTEME. [InIlIeBbIE CBA3U B SKOCUCTEME. THUIIBI
MUIIEBBIX Lienen. [IpaBuito 3K0I0rnyecKkon
nupamuabl. [loroku sHeprum u BemecTsa B 3kocuctemax. OcoOeHHOCTH MepeHoca
SHEpPrum B 3kocucteme. KpyroBopoTt BEIIECTB U MPEBpaAILICHUE
SHEPIUM B SKOCHCTEME.
Dxosorndeckas cykueccus u e€ 3nauenue. Ctaguu cykueccuu. [locnencrBus
BIIUSIHUS JESATEILHOCTH YEJIOBEKa Ha SKOCUCTEMBI.

JlemoHcTpanum:

[Toptpets: A. I'ymOonbar, K. @. Pynbe, O. I'ekkens, A. Jx. Tenciu, B. H.
Cykaués, B. . Bepnaackuii.

Tabmuuer u cxembl: kapta «lIpuponsbsie 30HBI 3emin», «Cpenbl oOMTaHUA
opranu3moBy, «®oronepuoansm», «llonymamum», «llumessie nenny, «broueHoO3:
COCTaB U CTPYyKTypa», «lIpupoaHbie cooluiecTBa», «IKOJOrHYECKas MUpaMuaay,
«buocdepa u yenoBek», «IKOCUCTEMA MHPOKOIMCTBEHHOIO JIecay, « IKOCUCTEMA
XBOMHOrO Jjeca», «buoleHo3 Bogoémay, «ArporeHosd», «lIpumepHbie
AQHTPONIOT€HHBIE  BO3JACHUCTBUS Ha Ipupoay», «BaxHeWline UCTOYHUKU
3arpsi3HEHUS BO3/(yXa U TPYHTOBBIX BOJI».

O6opynoBanue: repbapuil  «PacturenbHble COOOIIECTBAY, KOJUICKUIUU
«buoneno3», «Bpemutenn BaKHEMIIMX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP»,
repbapur W KOJJICKIIMM PACTEHUW W KUBOTHBIX, MPUHAJISKAIINE K Pa3HBIM
AKOJIOTUYECKUM Tpymnnam oaHoro Buna, Kpacnas kuura Poccuiickoit @enepannu,
M300pakKeHUs OXPAHSIEMbIX BUJOB PACTEHUM U )KUBOTHBIX.

JlabopaTopHble 1 MPpaKTH4YeCKUe PadoThI:

[Tpaktrueckas padora No5 «CocraBieHre NUIIEBBIX ENei»
Tema 4. buocdepHblii ypoBeHb
buocdepnbiii ypoBeHb: 0011as xapakrepuctuka. CTpykTypa (KOMIIOHEHTBI) U
rpanulbl onochepsl. Yuenue B. U. Bepnazackoro o 6uocdepe. XKupoe BemecTBo
u ero poib B 6nocdepe. Hoocepa. Kpyeosopomul sewecmes 6 buocghepe.
['o6anbHbI OMOTEOXUMUYECKUM KPYTOBOPOT (OMOT€OXUMUYECKUH ITUKIT).
3aKoH I100aIbHOTO 3aMbIKaHHSI OMOT€OXMMHUYECKOT0 KPyroBopoTa B 6uocdepe.
Kpyzoeopomwi eewgecme 6 buocgepe.



OcHOBHBIE 3Tanbl pa3BUTHs Ouochepsl. 3apokaeHue ku3Hu. Ponb mporieccos
dboTOCUHTE3a U JIBIXaHUs B 3BOJIIOIMU Onochepsl. BiusHue yenoBeka Ha
ABOMIOIHIO Onocdepsl. [ modaapHbIe aHTPOIIOTEHHBIE U3MEHEHUs B Onocdepe.

['unote3sl npoucxoxaeHus Ku3Hu Ha 3emie. COBpeMEHHbIE MTPEACTABICHUS O
BO3HUKHOBEHUH >XkM3HU. OCHOBHBIE ATAIlbl 3BOJIOLUHA OPraHUYECKOTO MUpa
Ha 3emJe. [ unore3sl MpOMCXOXKICHHS dyKapruoT. OCHOBHBIE ATaIlbl BOIKOLHAH
OopraHuyeckoro mupa Ha 3emiie. ['eonornyeckas UCTOpUS 3eMIIH.

Pa3BuTue B3rIs10B Ha MPOUCXOXKIeHHE YenoBeka. CoBpeMeHHbIE
IPEJICTABIICHUS O MPOUCXOKACHUH YeJIOBEKa. DBOJIOLIMS YeJIOBEKa
(anTpomnorenes). JIBmxkyIiue cuibl aHTpororenesa. Pacel uenoBeka, ux
MIPOUCXOXKJIEHNE U eAUHCTBO. KpuTHka pacusma.

Ponw yenoBeka B 6uocdepe. Uenosek u skojoruueckuii kpusuc. [lytu Beixoaa
U3 3KoJIoru4eckoro kpusuca. [Ipobiaemsl ycToituuBoro pa3Butus. Ilepcnekmussi
pazeumusi OUOLOSUYECKUX HAYK.

JlemoHcTpanum:

IToptpetrer: ®@. Penn, JI. Ilactep, A. 1. Omapun, C. Muwnep, I'. FOpu, Y.
JlapBuH.

Tabmuer 1 cxembl: «IlouBa — BakHelIas cocTaBistomas Ouocepb»,
«DaKkTopel PATUOAKTUBHOIO 3arps3HeHusi Ouochepsl», «OOmas CTpyKTypa
ouochepsl», «PacnpocTpaHeHune Ku3HU B Ouocdepe», «O30HOBBIM HSKpaH
ouocheps», «Kpyrosopor yriaepoga B Ouochepe», «Kpyroopor azora B
npupone», «Pa3Buthe opraHuueckoro wmupa», «CoBpeMEHHasi CcHUCTeMa
OpraHnyeckoro Mupa», «CpaBHEHHE aHATOMHUYECKUX YEepT CTPOCHHS 4YeJOBEeKa U
YeJI0OBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOJOK
IPEIKOB COBPEMEHHOr0 4YeloBeKay», «JlpeBHeliue moan», «JpeBHUE I0aM»,
«IlepBble cOBpeMeHHbIE TIOAN», «YeT0BeUeCKre pachl».

O6opynoBanue:  mymspku — «lIpoucxoxnenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHAepTajblla, KPOMaHbOHIIA), CICMKU WIH
M300paKEHUS KaMEHHBIX OpPYAWH TEPBOOBITHOTO 4YeIOBEKa (KaMHU-YOIIIEPHI,
pyOuna, ckpeOmna), TeoXpoHojoruueckas Tabnmuna, kojuiekuus «Dopmbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U PACTECHUIN».



IUDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  TIPOI'PAMMLBI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBmuBarlOTCAd TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILIEHHOCTEHW M HMCTOPHUYECKUX TPAAULMUN PA3BUTUSA OHOJIOIHMYECKOIrO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBL.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpenMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPHUHSTHIMU B OOLIECTBE MpaBUJIAMU U HOpPMaMHU
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 YB@)KCHHs, OEpPEKHOTO OTHOUIEHUS K KyJbTYpHOMY HACIEIHUIO 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 TMO3ULMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATENBHON JEATENbHOCTH, 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 TTPaBOIOPSJIKA;

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

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

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, TIO3HABATENBHBIX W HCCICIOBATEIbCKAX 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 OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPUHATHUS LEHHOCTEN CEMEMHOM 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;



MMOHUMAHUE YMOLMOHAIBHOIO BO3/IEUCTBUS JKUBOW NPUPOBI 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:

NOHMMAaHWE W pealu3alus 3A0pOoBOro U 0Oe3omacHoro oOpaza KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, perymsapHas Quznyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 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) TPya0BOIr0 BOCIIUTAHMS

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

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

WHTEpPEC K Pa3NuyHbIM cdepaM mpodeCCHOHAIBHON JESTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

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

7) 3KOJIOruM4eCKOro BOCIIMTAHUS :

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

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IJJAHUPOBAHUSA TOCTYIKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKaloIeH 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  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYKaIoIIei
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCTEACTBUA NPEANTPUHUMAECMBIX JEUCTBUN U MPEIOTBPALIATH 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 MPAKTUYECKOU AEATEIBHOCTH IKOJIOTUUECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUPE;

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
MPEACTABJICHUS] 00 OKpYXKAIolleM MHUpPE KaK O €IUHCTBE IMPHUPOJIbI, YEJOBEKa U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PeCypcHble  MPOOJeMbl  Pa3BUTHUSA
YEJIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA U3 TJIOOATBLHBIX YKOJOTHYECKUX MPOOJIeM H
oOecrieueHus:  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB W (OPMUPOBAHUIO HOBBIX CTAaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OUOJOTMYECKUX 3HAHUWA B LEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, (GopmMupyemoit
MIPU U3Y4E€HUU OMOJIOTHH;

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 HayyHbIX (aKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE LEHHOCTM HAYYHOH JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh UHANBUIYAIBHO 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

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS ydeOHOro 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 (BEIIECTBO, YHEPrUs, SIBICHHE, IPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHHUBEpCAJIbHbIE Yy4eOHblE JEHCTBUS (IIO3HABaTEIbHbIE, KOMMYHHUKAaTHUBHBIE,

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

MHUpPOBO33pEHUYECKHUE 3HAHWsI W yHUBEpCAlbHBIE y4deOHBIE JCWCTBUA B
ITO3HABATEIbHOM U COLMAJILHOM ITPAKTHKE.

MeranpeaMmeTHble pe3ylbTaThl OCBOEHHUS HPOrpaMMBbl CPEIHEro OOLIETro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsiuaneHue YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITETILHO  (pOpMyJIMpOBaTh M aKTyaJIM3UPOBATH  MPoOIIEMY,
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 IPYTUMH TIOHSATHSMH ),

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 PACCYXKICHUA (MHIYKTUBHBIC, JCHYKTHUBHBIE, TIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3AKTIOUCHUS;

IPUMEHATD CXEMHO-MOJIETIbHBIE ~ CpelcTBa  JUIs PEICTaBICHUS
CYIIECTBEHHBIX CBS3€W M OTHOIICHHWU B M3y4aeMbIX OMOJIOTMYECKHX 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 KOPPEKTHBBI 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 HCCJIEN0BATEIbCKUE 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 PA3JIMYHbIE BUJABl JEATEIBHOCTH IO IOJIYYEHHIO 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 MTOHATHSIMHU H METO/IAMU;

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)KJICHHM, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHNUS;

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

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh IEJICHAIIPABICHHBIM IOUCK IEpPEeHOCa CPEJCTB 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 WJIEU, MpEAJIaraTb OpPUTHHAJIbHBIE MOAXOJbl U pEIlCHUs,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJSIPHOM JHUTepaType, OWUOJIOTMYECKUX CIOBapsX M
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



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

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBIINOJIHEHUSI y4EOHBIX
3azay;

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

CaAMOCTOAATENIbHO ~ BbIOMpaTh  ONTUMaIbHYIO  (OpMYy  IpEICTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKHM W CUMBOIBI, (HOpMyJbl, aOOpeBHUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

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

OgiageHne yHuBepCcaIbHBIMU KOMMYHUKATHBHBIMU 1€CTBUSIMH :

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
3aJla4i, YUUTHIBATh MHTEPECHl U COITACOBAHHOCTH MO3ULIMKA JPYIHMX 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 Pa3IMYHBIMM CIIOCOOaMU OOIIEHUS 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) coBMeCTHAasl 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 METOJbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poid ¢ YYETOM MHEHHUM YYaCTHUKOB, OOCYXAAaTh PpPEe3yiIbTaThl
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 IMO3UTHBHOE CTPAaTErMYECKOE IOBEACHUE B PA3IHYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pELICHHS] B )KU3HEHHBIX U YY€OHBIX CUTYyaIUsX;

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 OCYIIECTBJIATh IO3HABATEIbHYIO JEATEIBbHOCTD, BBISBIATH
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 OLICHKY HOBBIM CHUTYalUsIM;

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
pa3HbIX O00JIACTAX 3HAHUW, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENIbHBIA 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 JPYTHX IIPU aHAJIU3E pe3yJbTaTOB
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 pe3yabTaThl OCBOeHHs ydeOHoro mpenmera «buomorus» B 10
Kacce TOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX U
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
OMMCAHME >KUBBIX CHUCTEM, IMPOLIECCOB W SIBICHHI, OpraHu3alusi U MpPOBEACHUE
OMOJIOrMYECKOT0  IKCIEPUMEHTA,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIAEAYEeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX



pE3yJbTaTOB, UCIOJIb30BAaHHBIX HAyYHBIX MOHATHH, TEOPUM M 3aKOHOB, YMEHHE
JIeJIaTh BBIBO/BI HA OCHOBAHUM IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHAa BEILIECTB M MPEBpAIICHUS SHEPrUU B KIETKE, (POTOCHHTE3a,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOXKEHMS, HWHIUBUIYaJbHOTO pPa3BUTHS  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 npeamera «buosorus» B 11
KJlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJOTUM B CUCTEME HAy4YHOIO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KApTUHBI MHpa U HAay4HOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCUHCKHX U
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JJIs PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI:
CaMOBOCIIPOM3Be/IEHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE; BUJ, MOMYJSIUS, TEHOPOH, 3BOIIONUS, IBHXKYIIUE CUIbI ((PakTOphI)



ABOJIIOINH, MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BU000pa30oBaHUE, IKOJIOTUUECKHE
(bakTopbl, dKOCHCTEMA, MPOJYIIEHThl, KOHCYMEHTBI, PEIAYLEHTHI, IENU MUTaHUS,
JKOJIOTUYECKas MupamMuaa, OruoreoreHo3, ouocdepa;

YMEHHE H3JIaraTh OHOJIOTMYECKHE TEOpUU (XPOMOCOMHAs, MYyTallMOHHas,
sBOMOIIMOHHAs Teopus Y. [lapBuHA, CHHTETHYECKAs TEOPHUs IBOJIOLMH), 3aKOHBI
(I'. Mennens, T. Moprana, H. 1. BaBuiioa), yuenus (0 meHTpax MHOTooOpasus u
IPOUCXOXKIEHUsT KyInbTypHbIX pactenuii H. V. BaBumoBa), 3aK0HOMEpPHOCTH
(3aponprieBoro cxoactBa K. M. bapa, depenoBaHus TJaBHBIX HaIllpaBJICHUM U
nyreir sBomonuu A. H. CesepiioBa, ydenusi o 6mocdepe B. . Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOT'O MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMMUCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBICHUW, OpPraHu3alusl U MPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIABM)KEHHE  THUIOTE3bl,  BBIABJICHHE
3aBUCHUMOCTH MEXKIY HCCICAYeMbIMA BEIUYMHAMHU, OOBSICHEHHE TOMYy4EHHBIX
pPE3yJIbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHUMA, TEOpPUM W 3aKOHOB, YMEHHE
JienaTh BEIBOJBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OMOJOTHYECKUX
OOBEKTOB: BHUJOB, TMONYJSLUNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreollEHO30B M JIKOCUCTEM, OCOOEHHOCTH IIPOILIECCOB: OIIOJAOTBOPEHUS,
pa3MHOXKEHHS,  WHIAWBUIYaJbHOTO  pa3BUTHUA  Opranu3mMa  (OHTOTEHE3);
HACJIEICTBEHHOM HW3MEHYMBOCTH, €CTECTBEHHOTO0 O0TOOpa, BHA000pa30BaHMs,
MPUCTIOCOOJIEHHOCTH  OPraHU3MOB, JIEUCTBUS ODKOJOTHYECKUX (HAaKTOPOB Ha
OpraHu3Mbl, TEPEeHOCa BEIIECTB M TMOTOKa DSHEPrUd B  JKOCUCTEMaX,
AHTPONOTEHHBIX HM3MEHEHHU B DJKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOTCOXMMHUYECKHUX IMKJIOB B Onocdepe;

YMEHHE NPUMEHSTh MOTYYEHHBbIE 3HAHUS AJi1 OOBSCHEHUS OUOJOIMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIl NPUHATHS MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOU
KHU3HU C 1enplo obOecriedeHus Oe30MacHOCTH CBOErO 3J0POBbS U 3/I0POBbS
OKpPYKaIOUIUX JII0IeH, COOIOIEHUS HOPM T'PaMOTHOT'O MOBEJCHUS B OKpY>Karolen
MPUPOAHON cpelle, NOHMMAaHUE HEOOXOAUMOCTH HCHOJIb30BAHUS JIOCTHKEHUN
COBPEMEHHON OMOJIOTHH ISl palliOHAIIBHOT'O MPUPOONOIB30BAH U,

YMEHHE pelaTh 3JIEMEHTApHbIE TE€HETUYECKHE 3a7aud Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACIEAOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPUJTHOTO CKpENIUBaHUS JJIA MpEeJCKa3aHusl HACJeIOBaHUSI MPU3HAKOB Yy
OpPraHU3MOB, COCTaBIISAITb CXEMbI MEPEHOCAa BEUIECTB M SHEPIHMU B 3KOCHCTEMAX
(uenu nuTaHus);

YMEHHUE BBIMOIHATh JIA0OpATOPHbIE U MpPaKTUYECKHUE PAdOTHI, COOMIOAATH
npaBuiia pu padoTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;



YMEHHUE KPUTUYECKH OICHUBAaTh W HHTEPIPETHPOBATh HHGPOPMAITHIO
OMOJIOTMYECKOT0  COACp)KaHUS, BKJIIOYAIOUIYI0 IICEBAOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM MH(OpPMAIMK, HAYIHO-TIOMYJISIPHBIC
MaTepuajbl),  paccMaTpuBaTh  TJOOAIBHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;

YMEHHUE CO37aBaTh COOCTBEHHBIE IHCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass Onosiornueckyro HHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmapar OUOJIOTHH.



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
L broxoria kai rayka 2 0 05 https://m.edsoo.ru/7f41c292
bubmioreka [IOK
2 XK 1 0
VBRI CHCTCMDL 11 X Opramsatti https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHUYECKHUH COCTaB U CTPOEHUE KIETKH 8 0 1 https://m.edsoo.ru/7fA1c292
bu6moreka [JOK
4 XK 6 0
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 0 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
HacneacrBeHHOCTh U U3MEHYHMBOCTD bu6moreka [JOK
6 8 0 15
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 0 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso0o.ru/7f41c292
bubmioreka [IOK
8 P 1 0
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

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3esioB U TeM H(ppoBbIe
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NPOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Opranu3MeHHbIH YPOBEHb 10 0 3 BuGmorexa LIOK
[Tonmy nsIIIMOHHO-BUIOBOM YPOBEHB 8 0 05 Bubmiorexa LIOK
DKOCUCTEMHBIN YPOBEHb 8 0 05 Bubmorexa LIOK
buocdepublit ypoBeHb
9 0 bu6mmoreka [JOK
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 35 0 4







HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
nugpoBbIe
Nen/m | Tema ypoka Konrpoasnbie | IlpakTuyeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmioreka [IOK
1 buonorus B cucreme Hayk 1 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Metoasl MO3HaHUS )KUBOM TPUPOJIBI.
5 [TpaxkTueckas padota Ne 1 1 0 05 bubmuorexa LIOK
«Mcronp30BaHmMe pa3InIHBIX METOIOB MPH ' https://m.edso00.ru/863e6122
M3Yy4EeHUU OMOJIOTHYECKUX O0BEKTOBY
buonoruyeckre cucTeMsl, MPOIECCHl U UX bubmmorexa [IOK
3 1 0
U3y4eHHue https://m.eds00.ru/863e6564
4 XuMudeckuil coctaB kieTku. Boga u 1 0 bu6mmoreka [JOK
MUHEpAJIbHBIE COJIN https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1 0
CL TOCTAB I CIPOCHIE BETKOD https://m.edso00.ru/863e6b72
depmeHTb — OHOJIOrHYecKre
karanuzaTtopsl. JJabopaTopHas padora Ne 1
6 «M3ydueHne KaTaTuTHYeCKOW aKTHBHOCTH 1 0 0.5 bu6amorexa [IOK
i ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMUIa3bl U
KaTayasbl)»
bu6mmoreka [JOK
7 \% JI 1 0
HICBOABL. STHITHARE https://m.eds00.ru/863e6870
8 Hyxnennossie kucnotsl. AT® 1 0 brtmorexa [IOK

https://m.edsoo.ru/863e6d5c



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
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U METOAbI U3YUYCHUA KIICTKH.

bu6mmoreka [JOK

3 Kinerounas treopus https://m.edsoo.ru/863e6e88
10 Kierka kak 1memoctHas kuBasi CHCTEMa
CtpoeHne SyKapuOTHUECKON KIETKH.
JlaboparopHas pabota Ne 2 «M3y4yeHue bubmotexa [JOK
11 CTPOEHUS KJIIETOK paCTEHUN, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuil MO MUKPOCKOIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKPOITpENapaTrax u UX OMUCAHHE)
bu6mmoreka [JOK
12 OOMEeH BelIeCTB Ui METa00IU3M httos://m.edsoo.ru/863e766¢
bubmioreka [IOK
13 Potocmires. Xemocuirtes https://m.edso00.ru/863e7c98
. bubmotexa [JOK
14 uepreruicciuii o0men https://m.edso0o.ru/863e7aae
JKW3HEHHBIN UK KIETKH. JleneHre KIeTKH.
Murto3. JlabopaTopHas pabota Ne 3
15 «Habmronene MuTO3a B KIIETKaX KOHYMKA 0.5 buGmrorexa ITOK
https://m.edso0.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOIpernapaTax»
16 buocunTes Oenka. Peakius MaTpuaHOTro bubmmorexa [IOK
CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpanciaums — OnocnnTes Oeria https://m.edso00.ru/863e796e
bubmioreka [IOK
18 HekneTtounsie GOpPMBI )KU3HU — BUPYCHI httns://m.edsoo. /86367540
bu6mmoreka [JOK
19 ®opMbI pa3MHOXKEHHUSI OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 Bbu6moreka [JOK



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MTOJOBBIX KIETOK.
OmnonorBopenue. Jlabopatopuas pa6ora Ne

bu6mmoreka [JOK

21 0.5
4 «M3y4yeHue cTpoeHus MOJIOBBIX KIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIpenapaTax»

22 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB brbmorexa [TOK

AHBHAY P P https://m.eds00.ru/863e8436

23 ['eneTnka — HayKa O HACJIEZCTBEHHOCTH U bubmmorexa [IOK
W3MEHYUBOCTH https://m.eds00.ru/863e8612

24 3aKOHOMEpPHOCTH HaCJIeIOBaHUS MPU3HAKOB. bubmuotexa [JOK
MoHoruopuIHOE CKpEIIBaHue https://m.edso00.ru/863e8878

o5 JuruOpunHoe ckpemyBaHue. 3aKOH bubmuorexa LIOK
HE3aBUCUMOI0 HacJel0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HacieJOBaHUE TPU3HAKOB.

JlaboparopHas pabora Ne 5 «M3y4yenue

26 e3 JII;TaTI())B MopHom6 WJTHOT O IZ 0.5 bubmorexa [TOK
pesy b ' https://m.eds00.ru/863e8¢c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30(UIIBI
Ha TOTOBBIX MUKPOIIpEnapaTax»

97 I'eneruka mona. HacnenoBaHue npu3HaKos, bubmotexa [JOK
CLIENJICHHBIX C II0JIOM https://m.edso00.ru/863e8c60
N3menunBocTs. Henacnencrsennas
n3MeH4YMBOCTh. JlabopaTopHast padora Ne 6.

28 Nzydenune MmoaudukanuoHHON 0.5 bubmorexa HOK

i ' https://m.edsoo.ru/863e8efe
M3MEHUYHUBOCTH, TOCTPOCHUE BAPUALIMOHHOTO
psAlla ¥ BapuallMOHHON KPUBO»
Hacnencreennast ”3BMEHYMBOCTb.
bubmoteka [JOK
29 JlabopaTtopHas pabora Ne 7. « AHanmm3 0.5 1

MyTalui y Apo30¢uibl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOIIpenapaTax»»

30 I'eneruka uyegoBeka 1 bubmmorexa HOK
https://m.edso0.ru/863e8d78
Pe3epBHbIii ypok. O000IIEHNE 110 TeMe
31 «HacnencTBeHHOCTh U N3MEHYHUBOCTD 1
OpPraHUu3MOB»
bu6mmoreka [JOK
32 C 1
CIICKIILT KaK Hayka i npotece https://m.edso0.ru/863e9214
33 MeTobl U TOCTUKEHUS CENIEKIIUU PacTeHUM 1 bubmioreka [IOK
U SKUBOTHBIX https://m.edsoo0.ru/863e9214
bubmioreka [IOK
34 buorexHosorus Kak oTpacib NIPOU3BOACTBA 1
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
uugposbie
Nen/m | Tema ypoka Kontpoiasnbie | IlpakTnueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcesl
OpraHnu3MeHHBIN YPOBEHB: 001I1ast
1 XapaKTepucTuka. PazMHOXeHne 1 0 bubmotexa [JOK
OpraHH3MOB.
Pa3BuTHE OJIOBBIX KIIETOK.
2 1 0 bubmioreka [IOK
O1m1010TBOpEHUE.
WuauBuayanbHOE pa3BUTHE OPraHU3MOB.
buorenernueckuii 3akoH. JlabopaTopHas
pabota Nel «BbIsiBJIeHUE TPU3HAKOB
3 i 1 0 0,5 bu6mmoreka [JOK
CXOZICTBA 3apOJBIIICH YEeIOBEKA U JPYTUX
MO3BOHOYHBIX JKUBOTHBIX KaK JIOKA3aTEJIbCTB
UX POJICTBA
3aKOHOMEPHOCTH HACJIeIOBAHUS IPU3HAKOB.
MoHnorubpuiHoe CKpenmBaHue.
4 p p 1 0 0,5 bubmioreka [IOK
ITpaktueckas padorta Nel «CocraBnenue
AJIIEMEHTAPHBIX CXEM CKPEIIMBAHUSY
Henonnoe nomunupoBanue. ['eHotun u
SHOTUI. AHAU3UPYIOIee CKPEIIMBaHHE.
5 ¢ by P 1 0 0,5 bu6nmunoreka [JOK
[TpakTuueckas pabora No2 «Pemenue
TeHETUYECKHUX 3a]1aW»
JuruOpunHoe ckpelmyBanyue. 3aKoH
HE3aBUCHMOTO HACJICIOBAHMS IPU3HAKOB.
6 P 1 0 05 bu6mmoreka [JOK

[TpakTnueckas padota Ne3 «Pemenue
TEHETUYECKHX 3a/1a4»




XpOMOCOMHasi TEOPHsI HACIIECTBEHHOCTH.
3akoH Moprana. ['enerrka nona.

7 HacnenoBanue, clienaeHHOE C ITOJIOM. 1 0 0,5 bubmioreka [IOK
[TpakTuueckas padota Ne4 «Pemienue
TEeHETUYECKHUX 3a]1aW»
3aKOHOMEPHOCTH U3MEHYUBOCTH.
3 JlaGopaTopHas pabora Ne2 «M3yueHue 1 0 05 Butmorexa [JOK
M3MEHYHBOCTH, IIOCTPOEHUE BapUALIMOHHOTO
psAlla ¥ BapualMOHHON KPUBOW»
OCHOBHBIE METO/BI CENEKIIUN PACTEHUH,
9 JKUBOTHBIX 1 MUKPOOPIaHU3MOB. 1 0
buorexnoJorus.
10 O06o0mmarmui ypox. 1 0
[Tomy s OHHO-BUOBOM YPOBEHB: 00IIast
11 XapaKTepUCTUKA. BHUIIBI M TOMYJISIUH. 1 0 05 BuGmiorexa LIOK
JlabopaTtopnas pabora Ne3 «CpaBHeHHE
BH/JIOB 110 MOP(OJIOTUIECKOMY KPUTEPHIO»
12 PazBuTHe 3BOIOIMOHHBIX HACH. 1 0 bu6mmoreka [JOK
13 JIBMOKyIIHE CUIIBI DBOJIIOIINH, UX BIUSHHUE HA 1 0 BuGmiorexa [IOK
reHo(OH] MOy JIALHUH.
14 EcrecTBeHHBII 0TOOD Kak (hakTOp 1 0 BuGmorexa [JOK
HBOJIIOIUH.
15 MHUKpPO3IBOIIIOLINS U MAKPOIBOIIOLIHS. 1 0 bubmuorexa LIOK
16 HamnpaBneHus 3BOIOIUN. 1 0 bu6nmunoreka [JOK
17 [Tpunnune! knaccupukanuu. CucremaTvia. 1 0
18 O06o0marmui ypok 1 0 bu6moreka [JOK
19 OKOCHUCTEMHBIN ypOBEHb: 00111as 1 0

xapakrtepuctuka. Cpena oOuTaHus




OpPraHU3MOB. DKOJOrH4YecKre (PaKTOpbl U UX
BJIMSHUE HA OpraHu3Mebl. TonepaHTHOCTD U

ajanTanus.

20 DKOJIOTMYECKHE COOOTIeCTBa.

21 Bu bl B3aMOOTHOIIIEHHWI OPraHU3MOB B BuGmorexa LIOK
AKOCHCTEME. DKOJIOTMUecKasi HUIIA.

99 BuoBast ¥ mpoCTpaHCTBEHHAS CTPYKTYPBI BuGmiorexa LIOK
HKOCHCTEMBI.
[IniieBbie CBSA3U B 3KOCUCTEME.

23 [Tpaktraeckas padora Ne5 «CocraBieHue 0,5 bu6moreka LIOK
MHUIIEBBIX LIET e

24 KpyroBoport BemiecTB U mpeBpalieHue
SHEPTrUH B SKOCHCTEME.
Oxonorunueckas cykueccus. [locnencraus

25 BJIMSTHHS AEATCIHLHOCTH YEIOBEKa Ha bu6mmoreka [JOK
9KOCHCTEMBI.

26 O06o00maromuii ypox bu6mmoreka LIOK
buocdepublil ypoBeHb: obmas

97 XapakTepuctuka. buochepa — rimobdanbHas BuGmorexa [JOK
skocucrema. Yuenue B. 1. Bepnaackoro o
ouocpepe.

28 Kpyrosopor Bemects B 6uocdepe.

29 OBomonus 6nochepsl.

30 [IpoucxoxaeHue >ku3Hu Ha 3emIie. bu6moreka [JOK

31 OCHOBHBIE 3TaIbl YBOJIIOIHH OPraHUIECKOT O BuGmiorexa LIOK
Mupa Ha 3emie.

32 DBOJIIOIMS YEIOBEKA.

33 Ponp uenoBeka B 6uocdepe. bubmotexa [JOK




34

O6006maromuil ypok.

35

O6o6maromuii ypok-KoH(pepeHIus.

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YUEBHO-METOJIUYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISd YYEHUKA
1.buomnorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue
/Tlox pen. Ilaceunuka B.B., AkunonepHoe oOmiectBo «M3narenbcTBo
«IIpocBemenune»

2.buonorus, 11 xnacc/ I[laceunnk B.B., Kamenckuii A.A., Pyoros A.M. u apyrue
/Tlox pen. Ilaceunuka B.B., AkunonepHoe o6mectBo «M3aaTenscTBo
«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1.buomnorus. 10 knace: yaeOHUK mi1st 0011e00pa30BaTeIbHBIX OpraHu3aIlHil:
0a30BbIi ypoBeHb / 1o penakient B.B.Ilaceunnka — M.: IIpocsemienue, 2020.
2.buomnorus. 11 xnacc: yaeOHUK 11t 00IIe00pa30BaTEIbHBIX OPraHU3aIIAN:
6a30BbIl ypoBeHb / mof penakmueii B.B.ITaceunnka — M.: [Ipocsemienue, 2020.
3. buonorus. Paboune nporpammel. [Ipenmernas munus «JIuaus sxuznm». 10—
11 xmaccel : yaeb. mocodue s o011e00pa3oBaTeIbHBIX OpraHu3aIyii : 0a30BbIi
ypoBeHb / B. B. Ilaceunuk, I'. I'. IlIBenios, T. M. E¢umoBa. — M. :
[Ipocsemenue, 2018.

4. buonorus. [Toypounsie pazpaborku. 10-11 kmaccel: yaebHOE mocooue s
00111e00pa3oBaTeIbHbIX OpraHu3anui : 6a3oBsiii yposeHb / B. B. Ilaceunuk, I'. T

[IBenos, T. M. Edumona: nox penakiueit B.B.Ilaceunnka — M.: [IpocBemienue,
2017.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

1.http://edu.ru/ — dpenepanbHbIil MopTan — Poccuiickoe oOpa3oBaHue, €IUHOE OKHO
JOCTyIa K 00pa3oBaTeIbHBIM PECypCaM.

2.www.bio.1september.ru — razera «buosnorus» - npuiokeHue K «1 CeHTAOps»
3.www.bio.nature.ru—Hay4Hbie HOBOCTH OHOJIOTUH

4. Wwww.edi0S.ru —DiIoc-1ieHTp AUCTAHIIMOHHOTO 00Pa30BaHMS

5.POI https://resh.edu.ru/

6.bubmuoreka [IOK
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