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HHOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke nmporpammsl IO OMOJIOTUH TEOPETUUYECKYIO OCHOBY
IUI OIIpENENCHUs] MOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS y4eOHOTrOo
npeameta «buonorus» cocraBuiIn: KOHUENTyanbHble nojoxkeHuss OI'OC
COO o B3auMOOOYCJIOBJIEHHOCTH LEJEH, COJAEp)KaHus, pe3yJbTaTOB
oOyueHuss U TpeOOBaHMW K YPOBHIO TIOJTOTOBKM BBITYCKHUKOB,
MOJIOKEHUST 00 Oo0mMX UelasX W NPHUHLIMNAX, XapaKTePU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeIHEro oOmero oOpa3oBaHUs B
Poccuiickoii @enepannu, a TAKXKe MOJOKEHUS O CIelU(PUKE OMOJIOTHH, €€
3HaY€HUH B TMO3HAHWUU KUBOW MPHUPOABI U 0OCCIICUEHUHU CYIIECCTBOBAHHMS
yenoBeueckoro  oOmectBa. CorjnacHO  Ha3BaHHBIM — TOJIOKEHUSIM,
OTIpe/ieNieHbl OCHOBHBIE (DYHKIMM TpOrpaMMbl 1Mo Ouonoruu u €€
CTPYKTYpa.

[Iporpamma no Ouonoruu Aa€T MpeAcTaBiIeHUE O LEAX, 00 oOuein
CTpaTeruu oOy4eHus, BOCIIUTAHUS U PA3BUTHS 00YJAIOIINXCS CPEACTBAMHU
yueOHoro npeameTa «buonorusy, onpeaenser 00s3aTeIbHOE TPEIMETHOE
coliepKaHue, €ro CTPYKTYpY, paclpeiesieHHe Mo pasfenam U Temaw,
PEKOMEHyEMYIO MOCIEA0BATEIbHOCTh U3YUEHHUSI y4eOHOro MaTepuana ¢
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKHU
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJarommuXcs.

B mporpamme mo OMOIOTHM Tak)Ke YUYMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM  JIMYHOCTHBIM, METAlpeIMETHBIM W  MPEAMETHBIM
pesynprataM  o0ydeHuss B (OPMHUPOBAHMM  OCHOBHBIX  BHJIOB
y4eOHOMO3HABATENbHOM JeATENbHOCTH/YUEOHBIX JEHCTBUI 00YUaOIIUXCS
M0 OCBOCHUIO COZICPKaHMsI OMOJIOTUYECKOT0 00pa30BaHusl.

B nporpamme no Ouonorum (10—11 knaccel, 6a30BbI ypOBEHB)
peaii30BaH TPUHIMII TMPEEMCTBEHHOCTH B H3yYeHUU OHOJIOTHH,
Oylaroiapsi yeMy B HEW MPOCMATPHUBAETCSl HANPABIEHHOCTh HA Pa3BUTHUE
3HaHWW, CBS3aHHBIX C  (OPMHUPOBAHMEM  E€CTECTBEHHO-HAYYHOTO
MHUPOBO33pEHUS, IICHHOCTHBIX OPHEHTAIlUH JIMYHOCTH, DKOJIOTUYECKOTO
MBIIJICHHS], MPEACTAaBICHUN O 370pOBOM 00pa3e KU3HU U OepeskHbIM
OTHOLIEHHEM K OKpyXawuen npupogHou cpene. Iloatomy Hapsay ¢
M3y4YeHHEM OOIIEOMONIOTHUECKUX TEOPH, a TakXe 3HAHUM O CTPOCHHH
KUBBIX CHCTEM Pa3HOTO PAaHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOLIECCOB B TMporpaMme IO OHOJIOTUM YJEJICHO BHUMAaHHE
MCIOJIb30BAHUIO TIONYYEHHBIX 3HAHUN B TOBCEAHEBHOW JKU3HU IS



pelleHrsT TOPUKIATHBIX 3a7ad, B TOM 4HCIE: MNPOPUIAKTHKA
HACJIEICTBEHHBIX ~ 3a00JI€BaHUI  YEJIOBEKa, MEIUKO-TeHETUYECKOTO
KOHCYJTbTUPOBaHUs, OOOCHOBaHMS JKOJOTUYECKH IeJIeco00pa3Horo
NOBEACHUS B OKpYXalollled NPUPOAHOW cpele, aHauu3a BIUSHUS
XO35IUCTBEHHOM JIEATETLHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX DJKOCHCTEM. YCWJIEHHE BHHUMaHHUS K MPHUKIATHOM
HanpaBJICHHOCTH YyuyeOHoro mnpeamera «buonorus» npoAUKTOBAHO
HEOOXOIUMOCThIO O00€CIeUeHUs YCIOBUU Jisi PpEIIeHUs OJHON U3
aKTyaJIbHBIX 3aJad LIKOJIBHOIO OMOJOrMYecKOro oOpa3oBaHUs, KOTOpas
npeanojaraer  (GOpMHUpPOBAaHHE y  OOYYarOIIMXCS  CIOCOOHOCTH
aJanTUpoBaTbCd K  M3MEHEHMSM  JHMHAMUYHO  Pa3BUBAIOILErOCs
COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero ooOmero oOpa3oBaHHUS 3aHUMAET
BakHoe Mecto. OHa oOecneunBaeT (QopMHUpOBaHUE Yy OOydarolmuXcs
IpEICTaBICHUN O HAyYHOUM KapTUHE MUpPA, paclIUpseT U 0000111aeT 3HAaHUS
0 JKHMBOW mWpupoje, €€ OTIMYUTENIbHbIX IPU3HAKAX — YPOBHEBOM
OpraHM3ali M DBOJIOIHUH, CO3MaET YCJIOBUSA JUIs: TIO3HAHUSA 3aKOHOB
KUBOW TPHUPOABI, (QopMupoBaHus (YHKIIMOHATFHOW TPaMOTHOCTH,
HABBIKOB 3JI0POBOTO W 0€30mMacHOro o0pasza >XU3HU, IKOJIOTUYECKOTO
MBIIJICHHS], IEHHOCTHOTO OTHOIIECHUS K )KHBOU MPHUPOJIC U YETIOBEKY.

bonbumioe 3HaueHwe OWONIOTHMS HMEET TakXe i pelleHus
BOCIMTATEIbHBIX U PA3BUBAIOIIMX 33]a4 CpPEAHEro oOuiero oopazoBaHus,
conuanu3anuu  ooyuaromuxcs. M3yudeHue Ouosoruu obOecreyrBaeT
yCIoBUS i1 POPMHUPOBAHUS UHTEIJICKTYaTIbHBIX, KOMMYHUKAIIMOHHBIX H
MHPOPMAITMOHHBIX HAaBBIKOB, ICTETHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
MHTETpali OMOJIOTUYECKUX 3HAHUWA C TPEICTABICHUSAMHU W3 JPYTHX
y4eOHbIX MPEIMETOB, B YAaCTHOCTH, (GU3HKU, XUMUU U reorpaduu.
HaspanHple TMONOXKEHHWST O TMpeIHa3HAaYeHUH Yy4eOHOro TpeaMmeTa
«buonorus» cocTaBUIM OCHOBY I OTMPEACIICHUs TIOJX0A0B K 0TOOpYy U
CTPYKTYPHUPOBAHHUIO €TO COJIEPKaHUs, IPEICTABJICHHOTO B MPOTrpamMMe 1o
OuMoJoTHN.

Ot60p conepxanus yueOHoro npeamera «buonorus» Ha 0a3oBOM
YPOBHE OCYIIECTBJIEH C TO3MIMKA KyJIbTypOCOOOpPA3HOTO IMOAXO0a, B
COOTBETCTBUM C KOTOPBHIM OOy4aroliuecs: AOJKHbI OCBOUTH 3HAHUA U
yMEeHUsl, 3HauuMble 1 (QOpPMHUpPOBaHMS ~ OOIIEH  KYJbTYpHI,
OMpeNeNsIonue aJeKBaTHOE TIOBEACHUE YENIOBEKa B OKpyKarouen
NPUPOJHON Cpelle, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM JKU3HM U



MpakTU4YecKor aestenpbHOCTH. Oco00e MeCcTo B ATOW CHUCTeME 3HaHUI
3aHUMAIOT JJIEMEHTHI COJIEp)KaHMs, KOTOpPbIE CIy>KaT OCHOBOM Jid
dbopMHUpOBaHUS TPEACTABICHUN O COBPEMEHHON E€CTECTBEHHO-HAYyYHOM
KapTUHE MUpPA U EHHOCTHBIX OPUEHTAIUAX JTUYHOCTH, CIOCOOCTBYIOLIUX
ryMaHHM3alluyi OMOJIOTUYECKOro 00pa3oBaHusl.

CtpykTyprpOBaHUE COIEpKaHUs y4eOHOTO MaTepralia B IporpaMme
10 OMOJOTHUU OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUI
00 OTJIMYUTENBbHBIX OCOOCHHOCTSIX MXUBOW MPUPOIBI, O €€ ypOBHEBOM
OpraHU3alliU U 3BOJIIOIMU. B COOTBETCTBUM € ITUM B CTPYKTYpE YU4EOHOTO
npeamera «BbHOJOTHS BBIICIECHBI CIEAYIOIINE COAEPKATEIbHbIE JINHUU:
«buonoruss kak Hayka. Meroabpl HaydyHOro mo3HaHus», «Kierka kak
Oouonoruueckas cucreMa», «OpranusM Kak OHOJIOTHMYECKash CHCTEMay,
«CucreMa U MHOroo0Opa3ue OpraHU4ecKOro MUpa», « IBOJIOIUS KUBOM
IPUPOJIB», « IKOCUCTEMBI U MPUCYLINE UM 3aKOHOMEPHOCTI.

Ienb nzyuyenus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
— OBJIaJIeHUE OOYYAIOIIMMUCS 3HAHUSIMH O CTPYKTYPHO(PYHKIIMOHATHHON
OpraHU3alliM KUBBIX CHUCTEM Pa3HOTO paHra W MPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh OTH 3HAHUS JUISl TPAMOTHBIX JEUCTBUI B OTHOIICHHUH
00BEKTOB >KUBOW MIPUPOBI U PEIICHUS] PA3TMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTrxkeHue 1enu u3ydeHusi yueoHoro mpeamera «buonorus» Ha
0a30BOM YpPOBHE 00CCIIEUNBACTCS PEIICHUEM CISAYIONTNX 3a]1ay:

OCBOEHHE OOYYalOIMUMUCS CHUCTEMbl 3HAHUH O OHOJOTHYECKUX
TEOPUSX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBuiax,
CIyXallMX  OCHOBOM i (OPMHUPOBAHUS  MPEACTABICHHA O
€CTeCTBEHHOHAYYHOM KapTUHE MHpa, O METOJax HAy4YHOTO IO3HaHUS,
CTPOCHUHU, MHOTO00pa3uM M OCOOEHHOCTSAX MKHUBBIX CHCTEM pa3HOTO
VPOBHSI OpraHW3allid, BBIJAIONIUXCS OTKPBITUAX U COBPEMEHHBIX
MCCJICIOBAHMX B OMOJIOTHH;

dbopmupoBaHue y o0yJaroImmnxcs MMO3HABATEbHBIX,
WHTEJUICKTYaJbHBIX M TBOPUYECKHUX CIOCOOHOCTEM B Mpoliecce aHaau3a
JAHHBIX O MYTSIX pa3BUTUsA B OWOJIOTMM HAY4YHBIX B3IJISJIOB, WJACH U
MOJXOJ0B K M3YYEHHUIO JKUBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3alluu;
CTAaHOBJICHHE Yy OOydYaromuxcsi oOmed KyiabTyphl, (YHKIIMOHAILHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUW OOBSCHATh W OIICHUBAThH SIBICHUS
OKPY’KAIOILIEro MUpa >KUBOM MPHUPOJbI HA OCHOBAHUU 3HAHUN M OIbITA,
MOJTYYCHHBIX TIPU U3yUYCHUH OMOJIOTHH;



dbopmupoBaHre Y 00yUaIOMNUXCSl YMEHUN HIUTFOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKNX 3HAHWA B TMPAKTHUYECKOW JEATEIHPHOCTH YEIOBEKa,
pa3BUTUH COBPEMEHHBIX MEIUITMHCKHUX TEXHOJIOT U u
arpoOMOTEXHOJIOTUH; BOCINHTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTHU
MO3HAHUS YEJIOBEKOM J>KMBOM IIPUPOJIBI, HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHUS K HEH, COONIOJEHUS] STUYECKUX HOPM IpU IPOBEIACHUU
OMOJIOTHYECKUX MCCIICIOBAaHUN; OCO3HAHUE IIEHHOCTH OHOJIOTMYECKHUX
3HAQHUW IS TIOBBIIMICHUS YPOBHS DKOJOTHMYECKOW KYJIbTYPBI, IS
dbopMupoOBaHUSI HAYYHOTO MUPOBO33PEHUS; IPUMEHEHHE TTPHUOOPETEHHBIX
3HAaHUW U YMEHHM B IOBCEIHECBHOM KU3HHU V151 OLIEHKHU ITOCJICICTBUM CBOEH
JESTEILHOCTH TI0 OTHOUIICHUIO K OKpYy)Karomieh cpene, COOCTBEHHOMY
310pOBbIO, OOOCHOBaHME U  COOJIOJEHHWE Mep  MNpO]PHIAKTHKU
3a00JIeBaHUM.

B cucteme cpeanero o6imiero oopazoBanus «buonorusy, nzydaemas
Ha 0a30BOM YpOBHE, SBIISIETCS 00s3aTEIbHBIM YUYEOHBIM TIPEIMETOM,
BXOJSIIMM B COCTaB IpeaMeTHoM oOnactu «EcTecTBeHHO-HAy4YHBIC
MPEIMEThD.

JIns u3ydeHuss OMONOrMHM Ha 0a30BOM YPOBHE CPEIHETO OOIIEero
oOpazoBanus orBouTcs 68 yacos: B 10 kmacce — 34 gaca (1 yac B Henento),
B 11 kmacce — 34 gaca (1 yac B HeJIeIHO).

COJEPKAHUE OBYUEHMUSA

10 KJIACC

Tema 1. buosiorust kKak Hayka.

buonorus xak Hayka. CBs3b OHOJIOTMM C OOILIECTBEHHBIMH,
TEXHUYECKUMU M JPYTMMHU €CTECTBEHHBIMH HayKaMu, ¢uiocodue,
ATUKOM, ACTETMKOM W mpaBoM. Ponb Ouonoruu B (POpMUPOBAHUU
COBPEMEHHOM Hay4HOU KapTUHBI MUpa. CrcTemMa OUOIOTrHYEeCKUX HAYK.

Metoabl MO3HAHMS KUBOU MPUPOIbI (HAOIIOJEHUE, IKCIIEPUMEHT,
onucaHue, U3MepEeHue, Kilaccupukanus, MoJeIMPOBaHNE, CTATUCTHYECKAs
00paboTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konbuos, Ix. YoTcon u
@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHMS )KUBOW IPUPOIBD.

JlabopaTopHble M MpaKkTHYecKHe padoThbI:



[Ipaktrueckas padbora Ne 1. «Mcnonb3oBaHue pa3auyHbIX METO/IOB
NP U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XuBble cucTteMbl (OMOCUCTEMBI) KaK MPEAMET U3YUEHHUS] OMOJIOTUH.
OTnHryne KUBBIX CHCTEM OT HEOPTraHUYECKOM MPUPOIBI.

CaoiicTBa OMOCHUCTEM M HMX pa3zHOOOpasue. YPOBHH OpraHHU3aIluU
OWocHucTeM: MOJEKYISIPHBINA, KICTOYHBIN, TKAHEBBIH, OpPraHW3MCHHBIN,
MTONYJISIIUOHHO-BUIOBOM, 9KOCHCTEMHBIN (OMOTreoeHOTHYECKHIA),
Onoc@epHsbIi.

JdemoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIE NPU3HAKU JKU3HUY», «YPOBHU
OpraHu3aluU KUBOU TPUPOABD.

O6opynoBanue: Mmoaenb Mosiekysl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMUYECKHII ~ COCTaB  KJIETKH.  XHUMHUYECKHE  DJIEMEHTBHIL:
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKY BOJBI 1 MUHEpAJIbHBIX BellecTB B KieTke. [logaepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHre OenKOB. AMHUHOKHCIOTBI — MOHOMEpHI
oenkoB. HezameHnMble 1 3aMEHUMbIE AMUHOKHUCIIOThl. AMUHOKHUCIIOTHBIH
COCTaB. YPOBHH CTPYKTYPhI OCIIKOBON MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAS,
TPETUYHAs] U YETBEPTUUYHASA CTPYKTypa). XUMHUYECKHE CBOMCTBA OEIKOB.
buonornueckne QpyHKIIUU OEITKOB.

®depMeHThl — Ouosornueckue Karanuzatopbl. CTpoeHue pepmeHTa:
aKTUBHBIA  LEHTp, cyOcTpatHas crneuupuyHoctb. KodepMmeHThl.
Butamunsbl. OTianunsi pepMEHTOB OT HEOPTaHMYECKUX KaTaIu3aTOPOB.

YrneBoasl: MoHOCaxapuabl (TJIFOKO3a, puO03a M JIe30KCHpH003a),
nucaxapubl (caxaposa, JaKTo3a) U nosucaxapuibl (Kpaxmal, TJIIMKOTEH,
1esuto03a). buonornueckue GyHKIUU YrIIeBOOB.

Jlunuapt: Tpurnunepusl, hochonmunuasl, crepousnsl. ['uapodunbHO-
ruapodoOHbIe cBolicTBa. bruonornueckue Gyukmun aununos. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB Y JIMMHUIOB KaK NCTOYHUKOB YHEPTHUH.

Hykneunossie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpHI
HYKJIeUHOBBIX KucaoT. Ctpoenne u pynkuuu JJHK. Ctpoenue u pyHkimu
PHK. Buget PHK. AT®: cTtpoenune u GyHKIIHM.



[wuronoruss — Hayka o kieTrke. KiletouHass Teopuss — MpUMED
B3aUMOJICUCTBUS Ued U (DaKTOB B HAYYHOM MTO3HAHUH. METO bl U3yUeHUS
KJIETKH.

Krnetka kak nenoctHas xuBas cucrema. OOIye Npu3HaKU KIETOK:
3aMKHyTasi HapyxHas MmemOpana, monekynsl JIHK kak reHermueckuit
anmnapar, CHCTeMa CHHTe3a Oelka.

Tumel  KJIETOK:  DyKapuOTHMYEeCKass W MPOKAPUOTHUYECKAS.
OcoOeHHOCTH CTPOCHMSI MPOKApPUOTHUECKON KieTku. KieTouHasi cTeHka
Oaktepuil. CTpoeHHE SYKApUOTUUECKON KiIeTKH. OCHOBHBIE OTIUYMS
PACTUTENBHOU, KUBOTHOM U TPUOHOMN KIIETKH.

IIoBEpXHOCTHBIE  CTPYKTYphl ~KJIETOK — KIETOYHas CTEHKA,
IIIMKOKaNUKC, ux ¢yHkuuu. [lnasmarnueckas memOpaHa, e€ cBOMCTBA U
¢yskuu. Huronnasma u e€ opranouasl. OnHOMEMOpaHHBIE OPraHOWIbI
knetku: OIIC, ammapar [l'ompmxku, mm30coMbl. [lomyaBTOHOMHBIE
OpPraHouJbl  KJIETKH: MUTOXOHJpHWH, Imactuiabel. lIpouncxoxneHue
MUTOXOHJApHUA U Tutactul. Bunabl mactua. HememOpaHHbIE OpraHOMIbI
KJIETKH: pUOOCOMBI, KIIETOYHBIA LEHTP, UEHTPUOIU, PECHUUKHU, KTy THUKU.
@yHKIMY OPraHOUIOB KJIETKH. BKItoueHuns.

Anpo — perynartopHbld neHTp KieTku. CTpoeHue sapa: saepHas
000J104YKa, KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcoOpT BELIECTB B KJIETKE.

JemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yx, T. IlIBann, M. Illneitnen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Junarpammel: «PacnipeniesieHne XUMUUYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOW IPUPOAEY.

Tabmuubr u  cxembl: «llepuoguueckass TabIMIIA XUMHUYECKUX
aneMeHToB», «CTpoeHHe MOJIeKyJbl BOIb», «buocuHTes Oenkay,
«Ctpoenue Monekyinbl Oenkay, «Ctpoenune gepmenta», «HykienHoBbie
kuciaotel.  JHK», «Crpoenne wMonekyinsl ATO», «CrtpoeHue
DYKapUOTUYECKON KIIETKN», «CTpoeHne )KMBOTHOM KIETKW», «CTpoeHue
pacTUTENbHOW  KJIETKN», «CTpPOEHHE MPOKAPUOTUYECKOW KIIETKU»,
«CTtpoeHnue sapa KIETKN», « Y TIeBOAbD, «JIMmuasD.

O6opynoBaHue: CBETOBOM  MHUKPOCKOM, 0OOpyJdOBaHUE IS
IPOBEIECHUS HaAOJII0ICHU, MU3MEPEHUN, DKCIEPUMEHTOB,
MUKpOIpenapaThl paCTUTEIbHBIX, )UBOTHBIX U OAKTEPUAIIbHBIX KJIETOK.

JlabopaTtopHble M MpaKkTHYecKHe padoThI:



JlabopatopHass pabora Ne 1. «M3yueHne KaTaIMTHYECKOU
aKTUBHOCTU (DEpMEHTOB (Ha MpUMeEpe aMUIa3bl WIIA KaTalla3bl).

JlabopatopHast pabota Ne 2. «3yueHue cTpoeHHSI KIETOK pACTEHUH,
KUBOTHBIX U OaKTEpHil 1I0JI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenaparax
U UX OIHCAHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BellecTB, WU MeTa0o0JIM3M. AcCUMUIISAIUSA (TJIACTUYECKUN
0OMEH) M JTUCCUMWIAIMSA (PHEPTeTHYECKUM OOMEH) — JIB€ CTOPOHBI
€IMHOTrOo mpolecca Merabonu3ma. Pollb 3aKOHOB COXpaHEHHUS BEIIECTB U
SHEPTrUU B MOHUMAHUU METAa00JIU3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA W rerepoTpodHbiid. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBasg U TeMHOBas (a3bl (oTocuHTe3a. Peaknumn
dboTocunTe3a. IhPpekTuBHOCTH (hOTOCHHTE3A. 3HaUeHUE (POTOCUHTE3A JIJIst
XKU3HU Ha 3emiie. BrnusHue ycnoBuid cpeabl Ha (POTOCHUHTE3 U CIIOCOOBI
MOBBIIIEHUS €70 TPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3.  XeMOCHHTe3upymwmue  OakTtepuu.  3HaYeHUE
XEMOCHHTE3a JJIsl )KM3HU Ha 3eMIie.

DHepreTuueckuii oOMEH B KJETKe. PacieryieHne BeEIecTB,
BBIJICJICHUE W  AKKyMYJIHPOBAaHUE SHEPruM B  KIETKE. JTambl
JHEpreTUdYeckoro ooOmeHa. Inmkonmm3. bBpokeHMe ©W  e€ro  BHJIBI.
Kucnopognoe oxucineHune, WM KIE€TOYHOE JAbixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuum matpuunoro cuntesa. I'enerndeckas napopmarus u JTHK.
Peanuzanus renernyeckoit mHGOpMAIMKN B KJIETKe. | eHeTUUeCKUit KOl U
ero csoucrBa. Tpanckpunuus — Matpuunbii cuate3 PHK. Tpaucisinusa —
Oouocunte3 Oenka. Jrtambl Tpancsaiuu. KoaupoBanue aMuHOKUCTOT. Postb
pubocoM B OMocHHTE3€e OerKa.

Hexnerounsie popMbl KU3HH — BUPYCHI. ICTOPHS OTKPBITHS BUPYCOB
(I. W. VBanoBckuii). OCOOEHHOCTH CTPOCHUS M >KU3HCHHOT'O ITUKJIA
BUpycoB. baktepuodaru. bonesnu pacteHmii, )KMBOTHBIX U HYEJIOBEKA,
BbI3bIBaeMble BUpycamu. Bupyc mmmyHonmedummra uenoexka (BUY) —
Bo3Oyautens CITM/la. OOpaTHas TpaHCKpUIIIIHSI, peBEpTa3a U HHTETPa3a.
[Ipodunaxtuka pacrnpocTpaHeHus BUPYCHBIX 3a00s1eBaHUM.
JdeMoHcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.



Tabmumpl u  cxeMbl: «Tumel  mmTaHus», «MeTaboIu3M»,
«MwuTtoxoHIpU», «OHEPreTHYECKHit oOMen», «Xnopomiacr,
«Dotocuntes», «Ctpoenne JIHK», «Ctpoenne u ¢GyHKIIMOHUPOBAHHE
reHay, «Cunte3 Oenka», «['eHermueckuit  kom», «Bupycsm,
«bakrepuodarn», «Crtpoenne u xu3HeHHbId 1uki Bupyca CIIN/a,
0akrepuodaray, «Permmukarus [JJHK».

O6opynoBanne: wmoxaenu-ammmkanun — «Yasoenue JIHK wu
TpaHckpunuus», «buocuHre3 Oenka», «CTpoeHHE KIETKW», MOJCIb
crpykrypst JJHK.

Tema 5. Pa3mHOKeHHMe W HHAMBHAYyaJIbHOE PpPa3BUTHE
OpPraHu3MoOB.

Krerounslii MK, WK >KU3HEHHBIA LMK KieTku. MHTepdaza u
muTo3. [Iporeccsl, nmporekatomue B uHTEpdaze. Permkaius — peakius
matpuuHoro cuatesza JJHK. Ctpoenue xpomocom. XpoMOCOMHBII HAOOp —
KapuoTun. JIMIUIOMAHBI W TaluVIOWJHBI  XpPOMOCOMHBIE HaOOPBI.
XpomaTusl. [MuTonornueckue OCHOBBI Pa3MHOXKEHUSA 151
VHIUBUIYAJIBHOTO PAa3BUTHUSL OPTaHU3MOB.

Henenne wierku — Muto3. Craguu wmuto3a. IIporiecchl,
IIPOUCXOJAIINE Ha Pa3HbIX CTAaAUAX MHUTO3a. DHOJOTMYECKUN CMBICI
MHUTO3a.

[Iporpammupyemast rubesb KJISTKU — arornTo3.

®opMbl pa3MHOXKEHHUS OPraHW3MOB: O€CMojoe U TOoJoBoe. Bujbl
0ecroyioro pa3sMHOXXEHUs: JeJIeHWe HaJaBOe, IOYKOBAHUE OJHO- H
MHOTOKJIETOYHBIX, CITIOPOOOpa30BaHNUE, BETETATUBHOE PA3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE JJIS CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €TO OTIUYHS OT OECTIOJIOTO.

Meiio3. Craaumn Mmeiio3a. IIporecchl, mpoucxoasiyue Ha CTagusix
Meno3sa. [loBenenne xpomocom B Mernose. Kpoccunrosep.
buonmornueckuit CMbICIT U 3HAYEHHUE MEN03A.

["ameTorenes — nporecc 00pa3oBaHUS MOJIOBBIX KIETOK Y dKUBOTHBIX.
[TonoBeie xenesbl: CeMEHHUKU W sMYHUKH. OOpa3zoBaHHE U Pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/1, SUIEKIIeTKa) — CliepMaToOreHes3
u oBorere3. OCOOEHHOCTH CTPOEHUs SIMIEKIETOK U CHEepPMAaTO30UI0B.
OmnonotBopenue. [lapTeHorenes.

NunuBuyabHOE pa3BUTHE (OHTOTEHE3). DMOPHUOHATBFHOE PA3BUTHE
(amOpuorenes3). Ortambl AMOPHUOHATBLHOTO PAa3BUTUSL Y TMO3BOHOYHBIX
’KUBOTHBIX: APOOJIEHHE, TacTpyJIdLus, opranoreres. [loctamOpuonaibHoe



pazBuTHe. THUIBI TTOCTAIMOPHOHAIBHOTO Pa3BUTHS: TPSIMOE, HEMPSMOE
(mumHOYHOE). BnmsHME cpembl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI,
CITOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOI'O PACTCHUS:
CTPOEHUE CEMEHH, CTAJINU PA3BUTHUSL.

JdeMoHcTpanuu:

Ta6muiel 1 cxembl: «DopMBI pa3MHOKEHHUS OPraHU3MOBY, «JIBOHHOE
OIJIOJIOTBOPEHHUE Y IBETKOBBIX PACTCHUI», «BereraTuBHOE pa3MHOXKECHHUE
pacteHmiiy, «/lenenue kineTku 6aktepuin», « CTpOCHHE TOJIOBBIX KICTOKY,
«Ctpoenue xpoMocoMbl», «Kmnerounei mukin», «Pemmukanus JJHK»,
«Mwuto3», «Menos», «lIpsMoe u HenpsiMoe pa3zBuTue», «l'amerorenes y
MJICKOTIUTAIONINX U YesioBeKa», « OCHOBHBIE CTaJIM OHTOTCHE3a).

OGopynoBaHre: MHUKPOCKOI, MHKpompenapaTsl «CriepMaTo30UIbI
MJICKOTIUTAIOIIECTOY», «SIHUIEKIeTKa MIIEKONUTaromero», «Kapuokunes B
KJIIETKaX KOpEIIKa JyKa», MarHuTHas MoOJelb-aniuKanus «Jlenenue
KieTkn», monenb JJHK, moaens meTadha3Hoit XpoMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUue padoThbl:

JlaGoparopHass pabora Ne 3. «HaOmromeHwe MHTO3a B KIIETKax
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIperapaTax».

JlaGopartopHas pabota Ne 4. «3ydeHue cTpoeHUs MOJIOBBIX KJIETOK
Ha FOTOBBIX MUKpOIIpEnaparaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopusi pa3BUTHS TeHETUKHU. Poiib
IIUTOJIOTUU U SMOPHUOJIOTUY B CTAHOBJICHUH TeHETUKU. Bian poccuiickux
U 3apyOCKHBIX YUYE€HBIX B pa3BUTHE TEHETUKU. METOJbl TE€HETUKHU
(TUOPUAOTOTUYECKUN, TUTOTCHETHUECKUI, MOJIEKYISIPHOTEHETUISCKUN).
OCHOBHBIC = TE€HETHYECKHWE MOHATUS. ['eHeThdeckas  CHMBOJIMKA,
HCHOJIb3yEMasl B CXeMax CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS TPU3HAKOB, YCTAaHOBJIEHHbIC [
Mennenem. MoHOTHMOpUIHOE CKpeIllMBaHUE. 3aKOH €IMHO-00pa3us
ruopuoB TmepBoro rmnokoJjieHus. [IpaBuino goMuHUpOBaHUSA. 3aKOH
pacuieruieHus mpu3HakoB. [ unoresza ynctotel raMeT. [1oHOE M HEnoTHOE
JTOMHUHUPOBAHHUE.

JlurubpuHoe CKpeluBaHue. 3aKOH HE3aBHCHMOTO HAacjeJI0BaHUS
npu3HaKoB. l{uToreHeTHyeckrue OCHOBBI JAUTHMOPUIHOTIO CKpEIIUBAHUS.
AHanu3upymolee CkpemuBanue. Mcmosb30BaHUE —aHAIU3UPYIOILIETO
CKpEILUBAHUS JIJIs1 ONIPEICIICHHS TEHOTHUIA OCOOH.



CuerieHHOe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mo
CLICIUICHHOMY HAcCJeI0OBaHUIO I'eHOB. HapylneHue cremieHus I'eHOB B
pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHsI HACJIECTBEHHOCTH. | eHeTHYecKre KapThl.

I'eneruka mosia. XpoMOCOMHOE OIpeAesieHUuE Moia. AyTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE M TIeTepOraMeTHbIE OpTraHU3MBI.
HacnenoBanue npu3HakoB, CLETUIEHHBIX C I1OJIOM.

N3meHunBoCTh. Buapl H3MEHUMBOCTH: HEHACIEACTBEHHas U
HaciencTBeHHas. Ponp cpelnbl B HEHACIEACTBEHHONM W3MEHUYMBOCTH.
XapaxkTeprucTuka MOAU(PUKaMOHHON H3MEHUNBOCTH. BapuannoHHbii psj
U BapuannoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIC IPU3HAaKM W WX HopMma peakiuu. CBolicTBa
MOJIM(UKALIMOHHONW N3MEHYUBOCTH.

Hacnencrsennas, 1GRI0 F€HOTUITMYECKAs, W3MEHYMBOCTb.
KombunaTtuBHas M3MEHUYMBOCTh. Mei03 M IOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHOM  WM3MEHYMBOCTH.  MyTallMOHHAasT  W3MEHYUBOCTb.

Knaccudukanus Mmyraiuii: reHHbIe, XPOMOCOMHBIE, TeHOMHBIE. YacToTa u
OpUYMHbl MyTanuii. Mytarendsie (akTopbl. 3aKOH TOMOJOTHYECKUX
pPAIOB B HacieACTBEHHOM n3MeHunBocTy H. M. BaBuosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuotnn uyenoBeka. OCHOBHBIE METOJbI
TCHETUKHU YeJI0BeKa: reHeaJIOTMYECKUH, OIM3HEIOBEIN,
IIATOTCHETUYCCKUHM,  OMOXUMHUUYECKUH,  MOJICKYJSIPHO-TCHETHUYCCKUM.
CoBpemeHHOE onpeiesieHHe T€HOTHUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBAHUE, B TOM unciie ¢ noMoupto [111P-ananu3a.
HacnencrBenHnle 3a00jIeBaHMsT YeJIOBEKA: T'€HHBIE 00JIE3HU, OOJIE3HU C
HACJICJICTBEHHOW  TPEeApacioIOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue U TreHepaTuBHble MyTanuu. (CTBOJOBBIE  KJIETKH.
[Tpuntumnel 3m0poBOro o0Opasa >KM3HU, TUATHOCTUKHU, MPOPUIAKTUKH U
JIeUEHUs TEHETUYECKUX 0OJe3HeH. Mennko-reHeTu4ecKoe
KOHCYJIbTUPOBAHUE. 3HaueHue MEIULUHCKOU TE€HETUKH B
MPEIOTBPAIICHUH U JICYCHUU TeHETUUECKHX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UeTBepHkoB,
H. B. Tumogees-Pecosckuit, H. Y. BaBumnos.

Tabmumer uw  cxembl: «MOHOTHUOPUIHOE CKpEIIMBAaHUE W €r0
IUTOTCHETUYECKass  OCHOBa»,  «3aKOH  pacUICIUICHUss U €ro



IIUTOTEHETUYECKAasi OCHOBa», «3aKOH YHMCTOTHI ramer», «JlurmbpumHoe
CKpEILIUBAHUE, «IluTonornyeckue OCHOBBI JTUTUOPUAHOTO
CKpemuBanus», «Meno3», «B3auMOIeNCTBUE AJUICIBHBIX TE€HOBY,
«l'eHeTHUECKHE KapThl PAaCTEHUMW, KUBOTHBIX U 4YEJIOBEKa», «I eHeTHka
noyia», <«3aKOHOMEPHOCTH HAcCJlE€NIOBaHUs, CLEIUIEHHOTO C IIOJOMY,
«KaproTumnel 4enoBeKka M KUBOTHBIX», «BHIBI HM3MEHUHUBOCTHY,
«MoaudukanmonHas U3MeHYUBOCTHY, «HacnenoBanue pesyc-dakropay,
«I'eHeTHKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTH.

O6opynoBaHue: MO/JIEITA-ANTUIUKAAN «MoHorubpuaHoe
ckpeniuBanue»,  «Hemomnoe — goMuHHMpoBaHue»,  «JurmbpumgHoe
cKpeluBaHuey, «llepekpéct XxpoMOcoM», MUKPOCKONI U MUKpOIIpEnapar
«po3oduna» (Hopma, myTanuu (GOPMBI KPBUIBEB U OKPACKH Tela),
repbapuii «['opox moceBHOI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 5. «l3ydyenme  pe3ynabTaToOB
MOHOTHOPUJIHOTO W JUTHOPUIHOTO CKpEIIMBaHUS Y Apo30(dUibl Ha
TOTOBBIX MHUKpOMpenaparax.

Jlabopatopnass pabora Ne 6. «M3yyenue wmoaudukanuoHHON
W3MEHYMBOCTH, TOCTPOCHHE BapHAIMOHHOTO psija U BapUAIIMOHHOU
KPUBOIN».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30Quiibl Ha
TOTOBBIX MUKpOTMpenapaTax.

[Ipaktuueckas padora Ne 2. «CocTaBiieHre U aHAIU3 POAOCIOBHBIX
YETOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W TIPOILECC. 3apOXKACHUE CEIEKIUU U
nomectukanus. Yuenue H. M. BaBunoBa 0 1meHTpax MpOUCXOXKICHUS U
MHOTO00pa3usi  KyJIbTYpHBIX pacTeHuid. [LleHTpsl MPOUCXOKACHUS
JIOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, ITAMM.

CoBpeMeHHBIE METOABI CENEKIMU. MacCOBBII U WHIWBUIYaTbHBIN
oTOOpHl B CENEKIMH pPAcTeHU U JKUBOTHBIX. OIlleHKa JKcTepbepa.
brnuskoponcTBeHHOE CKpemuBaHWEe — WHOpUAWHT. Ywucras TuHUS.
CkpemuBaHue 4YHUCTHIX JUHUK. [erepo3uc, wim THOpUIHAS CHUITIA.
HeponctBenHoe ckpemmBanue — ayropuauar. OTaanéHHas rTHOpuan3aIms
n e€ ycnexu. VMCcKyCcCTBEHHBI MyTareHe3 W IOJYyYEHHE IOJIUIIIOWIOB.
JIoCTHKEHUS CeNIEKIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHomorus Kak OTpaciib NPOU3BOACTBA. ['€HHAass MHKEHEpUS.
Oranbl co3nanusa pekomOuHanTHOM JIHK m TpaHCreHHBIX OpraHus3moB.
Knerounas wunxenepusa. Krnerounsle KynbTypbl. MHKPOKIOHAIBHOE
pasMHOXKEHUE  pacteHud.  KioHMpoBaHME ~ BBICOKOIPOIYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpPraHMW3MOB. OKOJOTHYECKHE M OATUYECKHUE
npo6iembl. [MO — reHeTruecku MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

IToptpersr: H. 1. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, M.
@. I1BaHOB.

TaOmumsrt u  cxembl: kapta «LleHTpbl nOpoucxoxiaeHuss U
MHOTo00Opa3usi  KyJIbTypHbIX  pacTeHuit», «llopogsl  momamHux
KUBOTHBIX»,  «CopTra  KyJIbTYpHBIX  pacreHui»,  «OtnanéHHas
rubpuan3anusy, «Padotel akagemrka M. @. liBanoBay, «I[lomurmmonausy,
«OO0BeKTHl OMOTEXHONOTUNY, «KIleTOUHbIE KyIbTYphl U KJIOHHUPOBAHUEY,
«KoHcTpynpoBaHue U EPEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MyJSKU IJIOJOB U KOPHEIUIOJOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHuii, repOapuii «CelnbCKOXO3SIICTBEHHBIC
pPaCTEHUs».

JlaGopaTopHblie 1 NpaKTUYeCKUe padoThl:

Okckypeust «OCHOBHBIE METOJIBI M JOCTHIKEHHSI CENEKIIMN PACTEHUI
U OKUBOTHBIX (Ha CENEKIMOHHYIO CTaHIUIO, ITUIEMEHHYIO (epmy,
COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1a00paToOpuIo
arpOyHHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. IBoaOLMOHHAS OMOJIOTHS.

[Ipenmnocwuiku BO3HUKHOBEHUS ABOJIFOLIMOHHOM TEOPUH.
DBOJIIOITMOHHAS TEOPHS U €€ MeCTO B OMojIorun. BimstHue 3BOFOIIMOHHON
TEOPUU Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBugerenbcTBa SBOJIIOIU. [TameoHTONOrnYSCKHE:
MTOCISAOBATEALHOCTh  TOSIBJICHUS BHJIOB B  IAJCOHTOJIOTHYCCKOM
JETONMCH, TiepexoaHble (Gopmbel. buoreorpadguyeckue: CXOJICTBO H
pasznuune ¢ayH u (GIop MaTepUKOB U OCTPOBOB.

DOMOpPHUOJIOTUYECKHE: CXOACTBA U pPa3IMuusi SMOPHUOHOB pPa3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKHUE: TOMOJIOTUYHBIE,
aHaJIOTUYHbIC, pyAMMEHTapHbIE OpraHsI, aTaBU3MBl.
MonexkynsspHOOHOXUMUYECKHE: CXOJICTBO MEXaHH3MOB



HACJEJACTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeld Yy BCex
OpraHU3MOB.

OBomonuonHas teopus Y. Jlapsuna. [Ipennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBrKymipe CHibl  3BOJIOUMM BHAOB 10 JlapBHHY
(M30bITOYHOE  Pa3MHOXKEHHE  MpPH  OTPAHMUYEHHOCTH  PECypCOB,
HeompenenéHHas  M3MEHYMBOCTh, Ooppbda 3a  CyIIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust »Bomouuu (CTO) wm e€ ocHOBHBIE
MTOJIOKEHUSL.

Mukponssosronus. [lomynsanus kak eAMHUIA BUAA U 3BOJIIOLIHH.

JBwxyme cuiabl  ((hakTopbl) HSBOJIOLNMU BHJAOB B MPHUPOJE.
MyTtauuoHHslii ~ mpomecc M KOMOWMHATHUBHAs  HM3MEHYHUBOCTb.
[TonmynsiiMOHHBIE BOJIHBI U Ipeiid reHoB. V3051511 1 MUTpaLus.

EcTtecTBeHHBII 0TOOP — HANMpPaBIAOMUNA PakTop 3BoIOLUH. DOpMbI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHM3MOB Kak pPE3yJbTaT 3BOJIOLHUU.
[Ipumepsl TpHUCOCOOJEHUNA Yy OpraHu3MoOB. ApoMoOpQo3bl U HIUO-
azanTarum.

Bun u Bumoo6paszoBanme. Kputepuum Buma. OcHOBHBIE (HOPMBI
BUJ1000pa30BaHus: TeorpaduuecKkoe, SK0JIOTrHIECKOe.

MaxkposBoJtronus. dopmbl DBOJIFOLIUU: buneTnveckas,
JTUBEPICHTHAsl,  KOHBEPreHTHas, mapawienbHas.  HeobpaTuMocTh
3BOJIFOLIUH.

[Tpoucxoxaenue oT HECHEIUATU3UPOBAHHBIX MPEJIKOB.

[Iporpeccupyromas cnennanu3anus. ATanTUBHAS paJdalysl.

JdemoHcTpanuu:

IToptpetsi: K. Jlunueir, K. b. Jlamapk, Y. [Hapeun, B. O.
Kosanesckuii, K. M. bap, 3. I'ekkens, . Mromnep, A. H. CeBep1ios.

Tabnuiel U cxeMmbl: «Pa3BuTHE OpPraHMYEeCKOTO MHpa Ha 3emiiey,
«3apoJibIllii  TMO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «DopMsl
00pBrOBI 3a cyllecTBOBaHME», «EcTecTBeHHBI 0TOOp», «MHOTrO00pasue
COpPTOB pacTeHuit», «MHorooOpasue mopoja *KUBOTHBIX», «llomymsmumny,
«MyTanmoHHass U3MEHUUBOCTH», «Apomopdosbl», «Waumoamanranumy,
«OOmas nerenepanus», «JBuxyiue cuiibl 3Bomonmuny, «Kapra-cxema
mapuipyta nyremectsus Y. [lapBuna», «boppba 3a cyiecTBoBaHUEY,
«IIpucnocobaeHHOCTH OpraHu3MOBY, «I'eorpaduueckoe
BUI000pa30BaHue», « IKOJOTHUIECKOE BUA000OPA30BAHUEY.



ObopynoBaHue: KOJJICKIMS HACEKOMBIX C PAa3JIUYHBIMUA TUIIAMHU
OKpack#, HabOp IUIOAOB M ceMsH, KoJulekius «lIpuMepsl 3amuTHBIX
MPUCIIOCOOJIEHUI Yy JKMBOTHBIX», MOJ€Nb «OCHOBHBIE HalpaBICHUS
BONIONUKY», 00bEMHAss Mopenb «CTpoeHHe TOJOBHOTO  MO3ra
MIO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, Koyuiekius «PopMbl COXpaHHOCTH
MCKOIIaeMbIX JKMBOTHBIX M pacT€HU», MoJenb amminkanus «llepekpéct
XpOMOCOM», BIIaXKHbIe mpernapaThl «Pa3zButue Hacekomoro», «Pa3Burtue
JATYLIKW», MUKponpenapar «/lpo3oduna» (HopMa, myrauuu (HOpMsl
KPBLIBEB U OKPACKHU TEJNA).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BHUJOB IO
MOP(hOIOTUUECKOMY KPUTEPHUION.

JlaboparopHass pabdora Ne 2. «OmnucaHue MOPUCTOCOOIEHHOCTH
OpraHn3Ma U €€ OTHOCUTEIBHOIO XapaKTePa».

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emue.

JloHay4yHbIE€ TIPEACTABICHUS O 3apOXACHUM KU3HHU. HayuHble
TUIOTE3bl BOBHUKHOBEHHUS XU3HHM Ha 3emiie: aOMOreHe3 U MaHCIEepMUs.
XuMu4eckasi 3BOJIONMS. AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3
HEOPraHWYECKUX. ODKCIEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOU
sBodronni. HauanpHble JTambl OMOJOTMYECKON HJBOJMIOLMU. | HUImoTe3a
PHK-mupa. ®opmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHUE
npoTokJieTku. [lepBrie kneTku u ux 3Botonusa. GopmupoBaHre OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hum Ha 3emie nmo spaMm M nepuojaMm. Karapxeil.
Apxelickas u nporepo3oickas spbl. [laneo3oiickas 3pa U €€ mepuoabl:
KeMOpHUICKHUIA, OPIOBUKCKHH, CUIIyPUHCKUH, JI€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaliHo3olickasg 3pa u €€ mepuojbl: MaJeOT€HOBBIM, HEOI'€HOBBIN,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KIMMAaTa U T€0JOTHYECKUX MporeccoB. OCHOBHbBIE
ATanbl SBOJIOIHUHA PACTUTENILHOTO W YKUBOTHOTO Mupa. ApomMop¢o3bl y
pacTeHul U )kUBOTHBIX. [10siBIIEHNE, paCIBET U BBIMUPAHUE IPYIIT )KUBBIX
OpPraHU3MOB.

CucremMa OpraHM4ecKOro Mupa KakK OTpPaXEHHUE DBOJIIOLUU.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.



OBoJIOLMsT  4YeJOBeKa. AHTpPONOJIOrMs Kak Hayka. Pa3Butue
MPEJICTABICHUN O TPOUCXOXKICHUM 4YEIOBEeKa. MeToapl U3y4YeHUS
anTporioreHe3a. CXOACTBa M pa3auuMsl 4YEJIOBEKa M KUBOTHBIX.
CucTeMaTHueCcKO€e NOJIOKEHUE YETIOBEKa.

JBrxymue cuibl (akTopel) aHTpornorenesa. HacneacTBeHHas
M3MEHYHMBOCTh U E€CTECTBEHHBI 0TOOp. OOLIECTBEHHBIM 00pa3 >KU3HW,
W3rOTOBJICHHE OPYIUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIMU U BETBH 3BOJIOLNHN YEJIOBEKA: aBCTPAJIONUTEKH,
YenmoBek ymenbid, YenoBek nmpsMoXoasiui, YemoBek HeaH1epTaabCKUM,
UenoBek pa3yMmHblid. Haxogkum  HMCKONMAaeMbIX  OCTATKOB, BpeMs
CYILIECTBOBAaHMS, OOJACTh PACHpOCTpPaHEHHs, OOBEM TOJIOBHOTO MO3Ta,
o0pa3 »KU3HH, OPYIUs.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIME paChl: €BPOINECOMIHAS
(eBpasuiickas), HETPO-aBCTpAIONAHAS (IKBATOPHAIbHAS), MOHTOJIOUIHAS
(azuarcko-aMepukaHckas). YepThl MPUCTIOCOOICHHOCTH MpeICTaBUTENEH
YEJI0BEYECKHUX PaC K YCIOBUSIM CYIIECTBOBaHUS. EJUHCTBO 4E€I0OBEUECKUX
pac. Kpurtuka pacusma.

JdeMoHcTpanuu:

IToptpetsl: ®@. Peau, JI. [Tactep, A. . Onapun, C. Muniep, I'. FOpu,
Y. JlapBuH.

Tabmuubr u cxembl: «Bo3HukHOBeHHEe COJHEYHOW CHCTEMBDY,
«Pa3BuTHE OpraHnM4eckoro mupay, «PacturenbHasa kietka», « KuBoTHas
KieTka», «lIlpokapuornueckas kierka», «CoBpeMmMeHHas cucrema
OpraHuyeckoro Mupa», «CpaBHEHHME aHATOMHUYECKUX YEpPT CTPOCHUS
YeJloBeKa W YeJIOBEKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE MecTa
MaJICOHTOJIOTUYECKUX HAXOJIOK IMPEJKOB COBPEMEHHOTO YEIOBEKay,
«/lpeBHenmmue noam», «/pesuue moan», «llepBbie COBpEMEHHBIE KON,
«HenoBeueckue pachb».

O6opynoBanue: myispku  «IIpoucxoxaenue yenoBekay (OIOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHJEPTaNIbIa, KPOMAaHbOHIIA), CIICTIKU
WM W300paXeHHWs KAaMEHHBIX OpyAWid TEpPBOOBITHOTO YEJIOBEKa
(kaMHHMUOMMEPHI, pyOwmIIa, CcKpedyia), TEeOXpOoHOJIOTHUYecKas TabmuIa,
KOJUIEKIUS «DOpMBbI COXPAHHOCTH UCKOIAEMbIX KUBOTHBIX U PACTEHUID.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

[Ipaktnueckass pabora Ne 1. «M3ydeHuwe HCKOMAaeMbIX OCTAaTKOB
PaCTEHHI U )KUBOTHBIX B KOJUICKIIUSIX).



OKCKypcusi «DBOMIOLUSI OpPraHMYECKOro mupa Ha 3emiie» (B
€CTECTBEHHO-HAYYHBIN WJIM KPA€BEIUECKUI MYy3€il).

Tema 3. Opranusmsl M OKpYysKaloLas cpejaa.

DKOJIOTMA KaK Hayka. 3aJadud W pasfelbl 3KOoJorur. MeTomabl
AKOJOTMYECKUX  HMCCIENOBAHMM.  DKOJIOTMYECKOE  MHPOBO33pPEHUE
COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHMS OpPraHU3MOB: BOJIHAsA, HAa3eMHO-BO3yIIHAs,
MTOYBEHHAs, BHYTPHUOPTaHU3MEHHAS.

Okonoruueckue  Qaktopel.  Kiaccupukanus — 9KOJOTHYECKHX
(pakTopoB: abuoTHYECKHE, OMOTHYECKHE M aHTpomoreHHsle. JleWcTBue
HKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnyeckue  (akTOphl:  CBET, TEMIEpATypa, BIAKHOCTb.
®oronepuonusm.  Ilpucnocobnenuss  opraHu3MOB K  JIEHCTBHUIO
abuoTndeckux (pakTopoB. bruosornyeckue puTMBl.

buotnueckue ¢aktopel. Buasl OHMOTHYECKMX B3aWMOJCHCTBUIA:
KOHKYPEHIUsA, XMIIHUYECTBO, cUMOHMO3 U ero (opmel. [lapazutusm,
KOOIEpaLHs, MyTYyalIu3M, KOMMEHCAIIN3M (KBapTUPaAHCTBO,
HaXJICOHUYECTBO). AMEHCaIN3M, HEUTpaau3M. 3HaueHHe OMOTHYECKUX
B3aMMOJICUCTBUI JUIS CYIIECTBOBAHMS OPraHU3MOB B IPHUPOAHBIX
CO0O011IeCTBAX.

OKOJIOTUUECKHE  XapaKTePUCTUKH  TOMYJISALHH. OcHOBHBIE
NOKAa3aTeJd NOMYJSLUWN: YHUCJIEHHOCTb, IUIOTHOCTb, POXJIa€MOCTb,
CMEPTHOCTb, IPUPOCT, MUTpaLysl. JIMHAMUKA YHCIEHHOCTH MOMYJISILHHA U
€€ peryJsuus.

JdeMoHcTpaUU:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuier u cxembl: kapta «lIpupoansie 30HBI 3emin», «Cpenbl
oOuTaHus OpraHU3MOBY, «DoTtonepuoanzm», «JTonmynsium,
«3aKOHOMEPHOCTH pocTa YUCJIEHHOCTHU NOMYJISIIUN
uHpy3zopunTyhenpkny, «lluniessie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 3. «Mopdosorudeckre 0COOEHHOCTU
pacTeHuM U3 pa3HbIX MECT OOUTAHUS.

JlabopatopHuast pa6ota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHUE
YEPEHKOB KOJIEYCa.

[Ipaktuueckass pabora Ne 2. «Jloacy€r MmIOTHOCTH TOMYJSIIAN
Pa3HBIX BUJIOB PACTEHUI.



Tema 4. CooO1iecTBa ¥ IK0JOTNYECKHE CHCTEMBI.

CoobmectBo opranm3MoB — OuorieHo3. CTpPYKTyphsl OHOIEHO3a:
BUJIOBAs1, MPOCTPAHCTBEHHAs, Tpoduueckas (nmuiieBas). BUuablioMiuHaHTHI.
Casi3u B OUOIIEHO3E.

DKOJIOTHYECKHUE CUCTEMBI (3KocucTeMbl). [loHaTre 00 3xocucTeme u
OumoreorneHose. OYHKITMOHATbHBIE KOMITOHEHTBI KOCUCTEMBI:
MIPOYIICHTHI, KOHCYMEHTHI, PEAYIEeHTh. KpyroBopoT BemecTB M MOTOK
SHEPTUU B 3KocucTeMe. Tpoduueckue (MUIIEBBIC) YPOBHU 3KOCHCTEMBI.
[Tumessie nienu u cetu. OCHOBHBIE MOKa3aTeIN IKOCUCTEMBI: OuoMacca,
OPOAYKIUA. KOJOTUYECKUE NHUPAMUIBI: TMPOAYKIIMH, YHCICHHOCTH,
o6uomaccel. (CBOMCTBa JKOCHUCTEM: YCTOWYMBOCTB, CaMOPETYJISIIHS,
paszButue. Cykueccus.

[IpuponHble 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA
XBOWHOTO WJIA IITUPOKOJMCTBEHHOTO JIieca.

AHTPONOreHHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. Y pOO3KOCUCTEMBI.
buonornueckoe W  XO3SIMCTBEHHOE 3HAYEHUE AarpoOdKOCUCTEM U
ypOOIKOCUCTEM.

buopazHooOpazue kak  (QakTop  YCTOWYMBOCTH  SKOCHUCTEM.
CoxpaneHue OMOJIOTHYECKOT0 pa3HO00pa3us Ha 3eMIie.

Yuenue B. W. Bepnaackoro o Oumocdepe. I'panuiipl, coctaB u
cTpykTypa 6mocdepsl. JKuoe BemecTBO U ero GpyHKuuu. OcoOeHHOCTH
ouocdepsl Kak ro0agbHON AKOCHCTEMBI. JIlMHaMHYEeCKOe paBHOBECHE U
oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OMOT€OXUMHUYECKHE ILUKIBI DJIEMEHTOB
(yrnepona, azora). 30HaIBLHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.

UenosedecTBO B Ouochepe 3eMiu. AHTPOINOTE€HHBIE W3MEHEHHUS B
ouocdepe. ['modanbHbBIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiectBoBanue mpupoasl ©  4enoBeyecTBa. (CoxpaHeHue
Ouopa3zHooOpa3usi Kak OCHOBa ycTolumBocTH Ouocdeprl. OcHoBa
pallMOHAIIBHOTO  YIPABJICHHWS  MPUPOJHBIMH  pecypcaMHM H  HX
UCTIOJIb30BaHue. JIOCTIKEHUS OMOJIOTHY U OXpaHa TPUPOJIHI.

JdeMoHcTpanuu:

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

Tabmuner n cxeMmbl: «lImmeBsle 1enm», «buoieHo3: cocraB u
ctpykrypa»,  «llpupomgnsie  cooOmiectBa»,  «llemn  muTaHu"Y,
«Okonoruyeckas nupamuaa», «buochepa um demoBek», «IKocHcTeMa
MIMPOKOJIUCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOro Jiecay, «buoreHos



BOI0EMAY, «ArporieH03», «[IpruMepHbIe aHTPONOTreHHbIE BO3ACUCTBUS Ha
IpUPOY», « BakHeWIne NCTOUHUKH 3arpsA3HEHUS BO3AyXa U TPYHTOBBIX
Bom», «llouBa — BakHelmas coctaBisiomas Ouocdeprr», «DaKkTOPHI
nerpaganuu nouny, «llapHukoBsiil 3pPexT», «PaKTOpbl paAMOAKTUBHOTO
3arpsisHeHust  Ouocdepws»,  «OOmas  cTpykrypa  Ouocdeps,
«Pacnpoctpanenue xu3Hu B ouocheper, «O30HOBBIN 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpoae».
O6opynoBanue: MoJeNb-anIuIAKaIus « Tumuanabie  OUOIEHO3BI,
repbapuii  «PacTtutenbHble COOOIIECTBA», KOJUICKIMH «bBHOLIEHO3Y,
«Bpenurenu BaXHEHIINX CEbCKOXO3SIMCTBEHHBIX KYJIbTYpP», repbapuu u
KOJUICKIIUM PAaCTeHUW U OSKUBOTHBIX, MPUHAICKANUE K Pa3HBIM
AKOJIOTUYECKUM TpyImnaM ojHoro Buja, KpacnHas kuura Poccuiickoit
denepanuu, U300paKEHUS OXPAHIEMbIX BUJIOB PACTCHUN U KUBOTHBIX.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110
BMOJIOTUN HA BA30BOM VYPOBHE CPEJAHEI'O OBHIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COQO, ycraHaBIuMBarOTCA TpeOOBaHUS K
pe3ynbTaTaM OCBOEHHS OOYYaroIUMHUCS MPOTpaMM CPEAHEro OOLIEro
o0pa30BaHMs: TNYHOCTHBIM, METATIPEAMETHBIM U MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS IMpeaMeTa
«buonorusi»  BBIETCHB  CIEAYIOIIME COCTABJISIONIME: OCO3HAHUE
00yYaIOIMMUCA POCCUICKON TPAXKIAaHCKON HUICHTUYHOCTH — TOTOBHOCTH
K CaMOpa3BUTHIO, CaMOCTOSATEIBHOCTH U CaMOOIPENCICHUI0, HAIUYne
MOTHUBAaIlUM K OOYy4YEHHIO OHOJIOTHH, LIE€JICHANPABICHHOE pPa3BUTHUE
BHYTPEHHHUX YOCXKJICHUN JUYHOCTH HAa OCHOBE KJIIOUEBBIX IEHHOCTEU U
HMCTOPUYECKUX TPAIAULINI Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTD
Y CIIOCOOHOCTH O0YYArOUIUXCS PYKOBOJACTBOBATHCSI B CBOCH JEATEIIbHOCTU
LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHU, MPUCYIIIUMU CUCTEME
OMOJIOTUYECKOTO 00Pa30BaHUs, HATUYHE IKOJIOTHIECKOTO MTPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIAHbI.

JIugyHOCTHBIE  pe3yJbTaThl OCBOEHUsA Tpeamera  «buomorus»
JIOCTUTAIOTCSI B €IMHCTBE Y4€OHOM M BOCIUTATEIBHOU NESITEIHLHOCTH B
COOTBETCTBUM C TPAAUIMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU,
UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TPUHSATHIMU B
00I11ecTBE MpaBUJIaMHi M HOPMaMH TTOBEJICHUS U CTIOCOOCTBYIOT MpoIieccam
CaMOIT03HaHUs1, CAMOBOCIIUTAHUS U CAMOPAa3BUTHS, PA3BUTHSI BHYTPEHHEN
MO3UIMY JINYHOCTH, TATPUOTU3MA, YBAXKEHHUS K 3aKOHY U MPABOMOPAJIKY,
YeJIOBEKY TpyJa U CTaplieMy I[OKOJEHHIO, B3aMMHOIO YBa)XEHUS,
OCpe)KHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIHEAUI0 W TPATUIIUAIM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickonn ®enepanuu, HOpupoae u
OKPYKaroIIEn cpele.

JIndHOCTHBIE  pe3yibTaThl  OCBOCHHS ~ y4eOHOTO  TpeaMeTa
«buonorus»  JTOJKHBI ~ OTpaXkaTb  TOTOBHOCTH UM CHOCOOHOCTH
oOydaromuxcsi  pyKOBOJACTBOBAaThCS  CHOPMHUPOBAHHOW  BHYTPEHHEU
MO3ULHAEN JIMYHOCTH, CUCTEMOM LEHHOCTHBIX OPUEHTALNM, MO3UTUBHBIX
BHYTPEHHUX yOEKIEHUN, COOTBETCTBYIOIIUX TPATUITMOHHBIM IIEHHOCTSIM
poccHiickoro oOIecTBa, pacHIMPEHUE >KU3HEHHOTO OIbITa W OIbITa



NEATEIBHOCTH B IPOLIECCE pPEaNu3alvi OCHOBHBIX  HAalpaBJICHUU
BOCIIMTATEIBLHOMN JAESATEIBHOCTH, B TOM YUCJIE B YACTH:
1) rpamIaHCKOro BOCHHMTAHHUSI: CPOPMUPOBAHHOCTb TPAKIAHCKON
MO3UIMU 00yYaroIIerocs Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHa POCCUHCKOIO OOIIECTBA; OCO3HAHUE
CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00A3aHHOCTEM,
YBaXCHUE 3aKOHA M IPABONOPSAIKA; TOTOBHOCTh K COBMECTHOM
TBOPYECKOM IEATEIbHOCTU MPHU CO3/1aHUU YYEOHBIX IMPOEKTOB, PELICHUU
yuyeOHBIX M TO3HABATEJIbHBIX 3aJ]a4, BBIIOJHEHUH OUOJOTHYECKUX
HKCIIEPUMEHTOB; CIHOCOOHOCThH OIpPEAEATh COOCTBEHHYIO IMO3ULIHUIO IO
OTHOLLEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€; YMEHHE YUUTHIBaTh B
CBOMX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aWMOJEWUCTBUSA
ToAel ¢ pa3HbIMU  YOEXKACHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM II0JIOKEHUEM; T'OTOBHOCTh K COTPYIHMYECTBY B IIPOLECCE
COBMECTHOT'O BBIITOJTHEHUS yueOHBIX, II03HABATEJIbHBIX "
UCCIIEOBATEIbCKUX 3a/1a4, YBAXXUTEJIBHOIO OTHOILIEHHWS K MHEHUIO
OIIMOHEHTOB MpH OOCYXJIEHUH CIIOPHBIX BOIPOCOB OHOJOTUYECKOTO
CONEp/KAaHMUS; TOTOBHOCTH K TYMaHUTapHOM H  BOJIOHTEPCKOU
NESATENBHOCTH; 2) MAaTPHOTHYECKOr0 BOCHUTAHMA: C(HOPMUPOBAHHOCTh
POCCUICKON Tpa)KJaHCKOW MJIECHTUYHOCTH, MAaTPUOTHU3MA, YBAXEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepel PoanHOM, ropIoCTH 3a
CBOM Kpaii, CBOIO PoJIMHY, CBOM SI3bIK U KYJIBTYPY, MPOILIOE U HACTOSAILIEE
MHOTOHAIlMOHAJBHOIO Hapoga Poccuu; LEHHOCTHOE OTHOLICHHE K
IPUPOJTHOMY HACJIEOUIO U MaMsATHUKAM IPUPOJIbI, TOCTHKEHUSIM Poccun
B HayKe, HCKYCCTBE, CIOpTE, TEXHOJOTUAX, TpYyle; CIHOCOOHOCTb
OLICHMBATh BKJIAJ POCCUUCKMX YUYEHBIX B CTAHOBJICHHUE W DPa3BUTHE
OMOJOrMM, TIOHMMaHUsl 3HA4YeHHs OWOJOTMM B TO3HAHUM 3aKOHOB
NPUPOJbI, B JKU3HM YEJIOBEKAa U COBPEMEHHOTO OOIIEeCTBa; WICHHas
yOeKAEHHOCTh, TOTOBHOCTD K CITY>KEHHUIO U 3aIUTE
OTeuecTBa, OTBETCTBEHHOCTH 3a €ro Cy/b0y; 3) AyXOBHO-
HPABCTBEHHOI'0 BOCIIMTAHUSA: OCO3HAHUE JyXOBHBIX
LIEHHOCTEN POCCUMCKOr0 HApOAa;
cOPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHHUA,  ATHUYECKOTO
ITIOBEJICHMS;
CIIOCOOHOCTh OLIEHMBATh CUTYyallMl0 W HIPUHUMATh OCO3HAHHbIE
pEelICHUs,, OpPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U



LIEHHOCTH; OCO3HAHHME JIMYHOIO BKJ3Ja B IOCTPOEHHE YCTONYHMBOIO
OyAyIiero; OTBETCTBEHHOE OTHOLICHHE K CBOMM POJUTEINSIM, CO3/IaHHUIO
CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHATHUS HIEHHOCTEN CEMEUHOMN KU3HU B
COOTBETCTBHHM € TpaguuusiMu HapoaoB Poccuu; 4)

3CTETHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYas JCTETUKY ObITa,
HAyYHOTO UM TEXHUYECKOTO TBOPUYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIIECHHI; TOHUMAaHHE SYMOLMOHAIBHOTO BO3ICMCTBUS JKUBOM MMPUPOIbI
ueé
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B pPa3HbIX BUJAX HCKYCCTBA,
CTPEMJICHHE MPOSIBIATH KAYECTBA TBOPUECKOU JTMYHOCTH;

S) ¢usnueckoro BocnUTAHHUA, (OPMHPOBAHMA KYJIBTYPHI
310POBbSI M 3MOLMOHAJIBHOrO 0JIATONOJIyYMsI: IIOHUMAaHUE U
peanu3anus 3I0pOBOro 1 0e30MacHOro o0pasa )KU3HU (370pOBOE MUTAHUE,
cOOJII0ICHNE TUTUEHNYECKUX IPABUII U HOPM, COaJIaHCUPOBAHHBIN PEXUM
3aHATUNA U OTAbIXA, peryisipHas (u3nyeckass aKTUBHOCTH), OEpEeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY
(U3HMUECKOMY U TICUXUYECKOMY 3/10POBBIO; IOHUMAHHUE LIEHHOCTU TIPABUII
WHIUBUYAIbBHOTO M KOJJIEKTUBHOTO O€30MacHOro0 MOBEICHUS B
CUTYalMsIX, YIPOXKAIOUMX 3J0pPOBBI0 W KU3HM JIIOJEH; OCO3HAHUE
MOCJIE/ICTBUI U HEMIPUATHUS BPEIHBIX TPUBBIUEK
(ynoTpeOmneHust aikoroJisi, HAPKOTUKOB, KypeHus); 6)

TPYA0BOI0 BOCIIMTAHUS:

FOTOBHOCTb K  TPYAy, OCO3HAaHME LEHHOCTH MAacTEepCTBa,
TPYAOI00HE; TOTOBHOCTh K AKTUBHOM JIEATEIBHOCTH TEXHOJIOTUYECKOMN U
COLIMAJIBHOM HaIpPaBJIEHHOCTH, CHOCOOHOCTb UHULMIPOBAT,
IUIAHUPOBATh M CAMOCTOSATENIBHO BBINIOJHATh TaKyl JE€ATE€IbHOCTH;
UHTEpeC K pa3audHbiM chepam mnpodhecCHOHAIBHOM JesTEeTbHOCTH,
yMEHHE COBeplIaTh OCO3HAaHHBI BbIOOp Oyaymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTH H
CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BaHUIO HA MPOTSKEHUH BCE
KU3HU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 1EeJIeCOO0pa3HOe OTHOUIEHHWE K TPHUpPOJAE  Kak

VCTOYHHKY KW3HHU Ha 3eMJie, OCHOBE €€ CyILIECTBOBaHMS; OBBILLIEHNE
YPOBHS AKOJIOTUYECKON  KYJIbTYpbl: TPHOOPETEHHE OMbITa



IJIAHUPOBAHMSI IOCTYIIKOB M OLICHKH UX BO3MOKHBIX MOCTEACTBUI 15
OKpY>KaIOIlIEeH CpeJibl; 0CO3HAHUE II100aIbHOTO XapaKTepa
AKOJIOTUYECKUX MPOOJIEM U
IMyTel UX PEIICHUs; CHOCOOHOCTh  MCIIOJIb30BaTh npuoOpeTaemble
Py U3y4YCHHUH OMOJIOTMH 3HAHUSA U YMEHUS NIPHU pELICHUU
po0JieM, CBSI3aHHBIX C palllOHAIBHBIM IPUPOIONIOIB30BAHUEM
(cobmronenue IpaBWJI MOBEICHUS B IPUPOJIE, HAIPABICHHBIX
Ha COXpaHEHUE PaBHOBECUS B IKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM,
Oonocdepspl); aAKTUBHOE HENMPUITHE NEUCTBUM, MPUHOCSIIINX BPEL]
OKPYXKaroIEeH MPUPOJHOU cpere, yMEHUE IIPOTHO3UPOBATh
HEOIAronpusITHbIE SKOJIOTUYECKUE  MOCIEICTBUS
IpeIIpUHUMAEMBbIX JICUCTBUIM U MpeloTBpalaTh UX;
HaJM4Ke Pa3BUTOrO 3KOJOTMYECKOIO MBIIIUICHHUS, SKOJIOTUYECKON
KYJIBTYpbI, OIIbITa NEeATEIbHOCTH HKOJIOTUYECKOM
HaIpaBJIECHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU B
NO3HAaBaTEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHON MPAKTHKE,
TOTOBHOCTH K YYaCTHUIO B TPAKTUUYECKON

NEeSATEIbHOCTH SKOJOTMYECKOM HanpaBiIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

chOpMHUPOBAHHOCTh MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O HAa  JUagore  KyJIbTyp, CIOCOOCTBYIOIIETO

OCO3HAHUIO CBOET0 MECTA B MOJMKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE SI3bIKOBOW M UUTATEIICKOU KYJIBTYPhI KaK
CpeliCTBa B3aUMOICUCTBUS MEXTY JIIOJIbMU U MIO3HAHUSI MUPA; TOHUMaHUE
cnenupUKyd OMOJOTUY KaK HAayKW, OCO3HaHUs €€ poju B (hOpMUPOBAHUU
pPalMOHAJIBHOTO  HAYYHOTO  MBIIUICHUS,  CO3JaHUU  IEJOCTHOTO
MpeICcTaBiIeHUsT 00 OKpYXKaloleM MHpe KaK O €AMHCTBE MPHUPOJBI,
YyesroBeKa M OOIIecTBa, B IMO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHrnr IpobieM COXPAaHEHUs TPUPOIHOTO PaBHOBECHS;
yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM [JII  COBPEMEHHOM
UBUJIM3ALMKA: OOECIIEYeHHs] HOBOTO YpPOBHS Pa3BUTHUS MEJULIMHBI,
CO3/IaHUE  TIEPCIIEKTUBHBIX  OMOTEXHOJIOTMH, CHOCOOHBIX  pemniaTh
pecypcHbIe TPOOIeMbI Pa3BUTHS YETIOBEUECTBA, MOMCKA MyTEH BBIXOAA U3
r00aNbHBIX SKOJOTHMUYECKUX TMpo0jeM U obecreueHus mepexoia K
YCTOMYHMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (HOpMHpPOBaHHMIO  HOBBIX  CTaHIApTOB  JKU3HH,



3aMHTEPECOBAHHOCTh B IOJIYYEHUH OHMOJIOTMYECKMX 3HAHUWA B LEJAX
MOBBILICHUS O0IIEN KyJIbTYpbl, €CTECTBEHHO-HAYYHONH T'PAaMOTHOCTH, KaK
COCTaBHOM dacTh (YHKIMOHAIBHOM TpaMOTHOCTH OOydaromuxcs,
(dopMupyemMoil pu n3y4eHUH OMOJIOTHHU; TOHUMAHUE CYIIHOCTH METO/I0B
NO3HAHMsSI, HCIOJNb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIOJIb30BaTh MOJTy4YacMble 3HAHUS JUIS aHAIN3a U OOBSCHEHUS SIBICHUN
OKPYKAIOIEro MUPa U IMIPOUCXOASAIINX B HEM U3MEHEHUH, YMEHHUE J€NaTh
00OCHOBaHHbIE 3aKIIOYEHHUS Ha OCHOBE HAay4YHBIX ()aKTOB U UMEIOLINXCS
JaHHBIX C LEJIbI0 TOJYYEHHUS JIOCTOBEPHBIX BBIBOJOB; CIOCOOHOCTb
CaMOCTOSITENIbHO UCIIOJIb30BaTh OMOJIOTUYECKHUE

3HaHUA AJIs pelIeHHs NpoOJieM B PEAbHBIX JKU3HEHHBIX CHUTYalUsX;
OCO3HAaHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATh
IIPOCKTHYIO U HCCIIENOBATEIBCKYIO NEATEIBHOCTh MHIAWBUAYAJIbHO U B
rpymnrne; TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHuIO0, K aKTUBHOMY IOJTY4YEHHUIO HOBBIX 3HAHUH 110 OMOJIOrUH
B COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaTbl OCBOCHUS YYE€OHOTO TpenMeTa
«buonorusy BKIIOYAIOT: 3HAYUMBIE Ui (POPMHUPOBAHUS MUPOBO33PEHUS
00yJaronuXxcsi MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHaAyYHbIC
MOHATHUS, OTPAKAMOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MHUpA U
cnenu@UKy METOJ0B MO3HAHUS, UCIIOB3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, SHEPTHs, SBICHHE, MPOIECC, CHCTEMa, HAYYHBIA (DaxT,
NPHUHITAI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICOBAaHUE,
HAOJIFO/ICHUE, W3MEPEHUE, JKCIIEPUMEHT W JIPYTUX), YHHUBEpPCAJIbHBIC
y4eOHBIC JEHCTBUS (mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC,
peryisTuBHbIE), oOecneunBammme GOpMHUpPOBaHUE (PYHKIHMOHAIBHOU
IPaMOTHOCTH U COIMAIBLHONM KOMIIETEHIIMM O0YyYaroIIuXcsi, CIOCOOHOCTh
OoOydJaronuxcsi  MCIMOJIb30BaTh ~ OCBOCHHBIE  MEXKIUCIUTUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAIbHBIE y4eOHBIC NEHUCTBUS B
MO3HABATEIBHON U COLMAIBHON MPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrPAMMBbI CPETHETO
oO01ero 00pa3oBaHusl TOKHBI OTPAKATh:

OBiaseHue YHUBEPCAJbHBIMH Y4YeOHBIMH IO3HABATEJIbHBIMHU
AeCTBUSIMM:



1) 0a3oBble  JOorMyecKkue  JAeHCTBUS: CaMOCTOSTEIBHO
(GbopMyIHpOBaTh U AKTYaTU3UPOBATH MIPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; HMCIIOJIb30BATh NPU OCBOCHUM 3HAHUU
NpUEMBl  JIOTUYECKOTO MBIIUICHHUS] (aHaIW3a, CHUHTE3a, CpPaBHEHUS,
Kinaccupukanmu, oO0OOIIEHHs), PACKPBIBATh CMBICI OHOJIOTUYECKUX
MOHATUH (BBIIETATH WX XapaKTepHBbIC MPU3HAKU, YCTAHABIMBAThL CBS3H C
IPYTUMHU  TIOHSATHUSMH); OINPEACNATh IICH JCSITCIBHOCTH, 3a/1aBas
nmapamMeTppl W KPUTEPUH WX JOCTIKEHHUS, COOTHOCHUTH PE3yJIbTaThl
NEATEIbHOCTU C MOCTABJICHHBIMU IEISIMU; UCIIOJIB30BaTh OMOJIOTHYECKUE
MOHATHS 1J11 00bSICHEHUS (PAKTOB U
SBIICHUM JKMBOW TPHUPOABI, CTPOUTh JIOTHYECKHE PACCYXKICHUS
(MHIYKTHBHBIC, IETyKTUBHBIC, TIO aHAJIOTHH ), BBISIBIISATH 3aKOHOMEPHOCTH
Y POTUBOPEYUS B PaCCMATPUBAEMBIX SIBJICHUAX, (DOPMYITUPOBATH BHIBOIBI
W 3aKJIOYCHUS; TPUMEHSATh CXEMHO-MOJICJIbHBIC CpEJCTBa IS
MIPEACTABJIICHUS] CYIIIECTBEHHBIX CBsI3¢d W OTHOIICHUN B HM3y4aeMbIX
OMOJIOTUYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUHM pa3HOrO poja,
BBISIBIEHHBIX B Pa3MUYHBIX  HHPOPMAIMOHHBIX  WCTOYHMKAX;
pa3pabaThiBaTh IUIaH PEIICHHS MPOOJIEMbI C YIETOM aHAIM3a
UMCIOIIMXCS MaTepUaIbHBIX W HEMaTepHANBHBIX PECYPCOB; BHOCHTH
KOPPEKTHUBHI B ACSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE
pe3yJbTAaTOB 1IEJIsIM, OIICHUBATh PHUCKU TMOCIEJICTBUN JEATEeIbHOCTH,
KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBHUSAX PEaIbHOTO,
BUPTYaJIbHOTO M KOMOWHHUPOBAaHHOTO B3aWMOJICHCTBUS;, pPa3BUBAThH
KpEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a3oBble HCCJeI0BATeNbCKHE AeiiCTBUSA: BJIAJCTh HaBBIKAMHU
y4eOHO-UCCIIeIOBATEILCKOW W TMPOCKTHOW NEATebHOCTH, HaBBIKAMU
paspemieHuss  mpoOJieM,  CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOUCKY METOJIOB peIICHUs] MPAKTHYECKUX 3ajad,
MPUMEHEHHUIO PA3IMYHBIX METOJOB MO3HAHUS, MCIOJIb30BaTh PA3TMYHbIE
BU/IBI ICSITEIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS, €0 MHTEPIIPETAIINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B yYEOHBIX CHUTYAIIUSX, B TOM YUCIIC TIPH
CO37aHUH YICOHBIX U COIMMAIIBHBIX TPOCKTOB; (POPMUPOBATH HAYIHBIN THII
MBIIIJICHUS, BIAJACTh HAYYHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMH TMMOHATUSIMHI U METOJIAMU;

CTaBUTb U (GOpMyIupoBaThb  COOCTBEHHBIE  3aJla4yH B
00pa3oBaTeNbHON NEATETbHOCTH M KU3HEHHBIX CUTYalUsX; BBISBIISTH
IPUYUHHO-CJIEICTBEHHBIE CBSA3M U aKTyaJM3WpOBaTh 3a/a4y, BbIIBUTATh



TUNOTE3y €€ PEIIeHHs], HAXOAUTh aprYMEHTHI JIJIsl JOKA3aTeIhCTBA CBOUX
VTBEP)KICHUM,  3aJaBaTh MapaMeTphl W  KPUTCPUU  PEIICHUS;
aHAJM3UPOBATh TMONYYCHHBIE B XOJC PEIICHUS 3aJaddl Pe3yJIbTaThI,
KPUTHUYECKHU OLICHUBATh UX JIOCTOBEPHOCTD, MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCIJIOBUAX; JaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIIEHUBATH
IpUOOPETEHHBIM
OTIBIT; OCYIIECTBIIATH IeJICHATIPABICHHBIN MTOUCK TTEPEHOCA CPEACTB U
CIIOCO0OB JeHCTBUSI B MPOGECCHOHANIBHYIO CPENy; YMETh IMEPEHOCUTh
3HAHMS B TTO3HABATEILHYIO U IPAKTUIECKYIO
00JIaCTH KUBHENIEATETbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX
OpEeIMETHBIX  OOJlacTel; BBIABUTaTh HOBBIE  HJEHU, INIpeajararhb
OpUTHHAJBHBIC TOJXOJbl U pEIICHUS, CTaBUTh MPOOJIEMbI M 3a]ayH,
JIOITYCKAIOIIUE aIbT€PHATUBHBIE PEIICHUS.

3) padora ¢ wuH(popMamueii: OpPUEHTHUPOBATHCA B PAa3TUYHBIX
UCTOYHUKAX wuHPopMamu (TEKCTe Y4YeOHOro mMocoOus, Hay4HO-
NOMYJISIPHOM JIUTEepaType, OMOJIOTMYECKUX CJIOBAPSAX W CIPABOYHUKAX,
KOMITBIOTEpHBIX ~ 0a3ax JaHHBIX, B VHTepHeTe), aHaIM3UPOBATh
UHGOPMAITUIO PA3IMYHBIX BUAOB U (OPM MPEJCTABICHUS, KPUTUUECKH
OIICHWBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUYHUBOCTH; (HOPMYIHUPOBATH
3aMpoChl W TPUMEHSATH pa3IUYHbIC METOABl TPH TOWUCKE W OTOOpE
OuoJsiornyeckor UHQpopMaIuu, He0OXOTUMOM JIJIsl BBITIOJTHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUS
UH(OPMAITMOHHOKOMMYHUKATUBHBIX ~TEXHOJIOTHH, COBEPIIEHCTBOBATH
KyJIbTYPy aKTHBHOTO HCITOJIb30BAaHUS PA3JIMYHBIX TIOMCKOBBIX CHCTEM;
CaMOCTOSATEIIbHO BBIOMpATh ONTHUMAJIBHYIO (OpPMY TIPEACTABICHHS
Oouosiorndyeckoid nHGopManuu (CxeMbl, rpadUKd, AUArpaMMbl, TaOIUIbI,
PUCYHKH M JIPYro€); UCIOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPEJICTBA
npu pabore ¢ Ouosornyeckord umHpopmalueil: TpUMEHsITh XUMHUYECKHE,
¢u3nUecKue ¥ MaTeMaTHYeCKHUE 3HAKM W CHMBOJBI, (DOPMYIIBI,
a00peBHaTypy, HOMEHKIIATypy, HCIIOJIB30BaTh W IPEeOOpa3OBHIBATH
3HAKOBOCUMBOJIMYECKHE CpPEJICTBA HATJSAHOCTH, BIIAJICTh HaBBIKAMHU
pacro3HaBaHMsl M 3aIIUTHI HHOOpPMAITUH,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjaaneHue YHHUBepPCAJIbHBIMH KOMMYHUKATUBHBIMH
aeicTrBusiMu: 1) od1eHue:



OCYILIECTBJISITh KOMMYHUKAIlMM BO BCEX cdepax KU3HU, aKTUBHO
Y4acTBOBATh B IMAJIOTE WJIU TUCKYCCHH TI0 CYIIECTBY 00CYKIaeMOM TeMbI
(ymMeHue 3ajaBaTh BOINPOCHI, BBICKA3BIBATH CYXIEHUS OTHOCHUTEIIBHO
BBIIIOJIHEHUSI ~ MpeajaraéMod  3aJadyd, YYUTBIBATH HWHTEPECHl U
COTJIaCOBAaHHOCTb MO3UIIUM JPYTUX YYACTHUKOB JUAJIOTa WA AUCKYCCHUH);
pacno3HaBaTh HeBepOaJbHBIE CpPEACTBA OOIIEHWS, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHMSI KOH(MDIMKTHBIX
CUTYallMil, yMeTh CMSr4aTh KOH(DJIUKTBI U BECTH MEPETOBOPHI; BIAACTh
pa3NUYHBIMK CIlocOOaMu  OOIEHHUS UM B3aUMOJCUCTBUS, MOHUMATh
HAMEpPEHHs JPYTUX JIOJEH, MPOSIBIATH YBAXXKUTEIbHOE OTHOLIEHHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3sBEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pE€HHUS C
VICIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas [1eITeJIbHOCTh:

NOHUMAaTh M  HCHOOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U
UHAUBUYaIbHONM pabOThl MpU PEIICHUHU OUOJIOTHYECKON MpoOIeMBbl,
00OCHOBBIBaTh ~ HEOOXOJMMOCTh  TPHUMEHEHUS TPYNMNOBBIX  (OpM
B3aMMOJICUCTBHS TIPU pEUICHUU y4eOHOU 3a/a4uu; BHIOMpPATh TEMATUKY H
METObI COBMECTHBIX JCUCTBUU C YUETOM
oOIMX WHTEPECOB W BO3MOXKHOCTEH KaXKIOro 4YJieHAa KOJIJICKTHBA,
NPUHUMATh 1€MW COBMECTHOW JIESTEIbHOCTH, OPTraHU30BBIBATH U
KOOPAMHHUPOBATh JEUCTBUA 110 €€ JOCTHKEHUIO: COCTAaBIATH IUIAH
JIENUCTBUMN, pacTIpeeNIATh POJIM C YYETOM MHEHUM YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM PaOOTHI; OIIEHUBATH KAYECTBO CBOETO BKJIAJA U
Ka)X/I0TO YYaCTHHKA
KOMaH/IbI B OOIITUH pe3ynbTaT M0 pa3pad0TaHHBIM KPUTEPHUSM; IIpeiaraTh

HOBBIE IIPOEKTHI, OLICHUBATH UJEU C MO3ULIMU HOBU3HBI,
OPUTUHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH; OCYILIECTBIISATH MO3UTUBHOE
CTPATETMYECKOE TIOBEICHUE B PA3JIUYHBIX CHUTYalUAX, MPOSBIAThH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU A€ICTBUSIMM:

1) camoopranuzanmsi: UCIOJb30BaTh OMOJOTUYECKUE 3HAHUS IS

BBISIBJICHUS TTPOOJIEM U
WX peIIeHUs B )KU3HEHHBIX U yU4EeOHBIX CUTYaIHsIX; BHIOUPATh HA OCHOBE
OMOJIOTUYECKUX 3HAHWM I1IeJIEBbIE U CMBICIOBBIE YCTAaHOBKM B CBOMX
NEUCTBUSAX M TOCTYNKax MO OTHOLICHHWIO K JKMBOM INPUPOAE, CBOEMY
3I0POBBI0 M 3J0POBBI0 OKPYKAIOWIHUX; CAMOCTOSATENIBHO OCYIIECTBIATH



MO3HABATENbHYIO JI€ATEIbHOCTh, BBIABIATH MPOOJEMBI, CTaBUTh H
dopMynupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEeNbHON JAESITETbHOCTH
Y JKA3HEHHBIX CUTYalHsX; CAMOCTOSITEJIBHO COCTAaBIATH IUIAH PEIICHUS
po0JIeMbI ¢ yUETOM

MMEIOIIHNXCSA PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH W TPEANOYTCHUN;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

paclIMpsATh paMKd Y4yeOHOro TmpeAMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUH; AeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh
OTBETCTBEHHOCTb 3a PEIICHHUE; OLIEHUBATH PUOOPETEHHBIH OIBIT;

croco0cTBoBaTh  (OPMUPOBAHMIO U NPOSBICHUIO  IIUPOKOH
SPYIUIIMU B Pa3HBIX O0JACTSIX 3HAHUM, MOCTOSHHO IIOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTUBBI B
NEeATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJbTATOB LEIAM; BIIAJLETh
HaBbIKAMH TIO3HABATEIbHOU pe(IeKCMM KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUHU,
UCIIONIb30BaTh MPUEMBI pedJeKCHHd JIsi OLEHKH CUTyallud, BbIOOpa
BEPHOI'O PEILLECHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELLIEHHUS 110
WX CHIKCHUIO; TPUHUMATh MOTHBBI M APT'YMEHTHI APYTUX MPU aHAIINA3E
pEe3yJbTAaTOB NEATENBHOCTH; 3) NPUHATHE ce0si M JAPYrux: NMPUHAMATh
ce0s1, MOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U ApPTYMEHTHI IPYTUX IPU AHAJIA3E PE3YIHTATOB
NEeSATEeIbHOCTH; MPU3HABATh CBOE MpPaBO M MPABO APYrMX Ha OMIMOKH;
pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYTOro YeJIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynbTaThl 0ocBoeHUs nporpammbl COO 1o Guonoruu
Ha 0a30BOM ypOBHE BKJIFOHAIOT CTICU(PUIESCKUE I y4eOHOTO mpeameTa
«buonorus» Hay4dHble 3HAHHUA, YMEHUS W CIOCOOBI JIEHCTBUH 1O
OCBOCHHUIO, HUHTEpPIpEeTalMd U NpeoOpa3oBaHUIO0 3HAHWUW, BUIBI
NEATEIBHOCTA 1O NOJIYYEHHUIO HOBOTO 3HAHUSA U NIPUMEHEHUIO 3HAHWUMU B
pa3IMYHBIX Y4YE€OHBIX CHUTyallMsX, a TaKK€ B PEaJbHBIX KU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX C Owuojorueil. B mporpamme mnpeaMeTHbIe
pe3yNbTaThl MPEICTAaBICHBI IO TOaM 00yUYEHUSI.



[IpenMeTHbie  pe3ynbTaThl  OCBOGHUS  yueOHOTO  MpeaMeTa
«buonorus» ¢10knacce nOMTKHBI OTpaxaTh: C(HOPMUPOBAHHOCTH 3HAHUH O
MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (hOpMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MUpa U
HAyYHOT'O MUPOBO33PEHUS, O BKJIaJIe POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHMH, (GYHKIMOHAIBHOW T'PaMOTHOCTH
YyeloBeKa JUIsl  PEIIeHHs] >KU3HEHHBIX 3aJ]ay; yMEHUE pPacKphIBaTh
coliepKaHUe OMOJIOTMUYECKUX TEPMHUHOB U TIOHATHM: >KHM3HB, KIIETKA,
opraHusm, MmeTtabonu3M (OOMEH BEHIECTB M TMPEBpAllICHHE HHEPTUH),
roMeocTa3 (CaMOperyJysiusi), YpOBHEBash OpraHMU3alllsl >KUBBIX CHUCTEM,
CaMOBOCITPOU3BEICHUE (penpoaykuus), HaCJIeJICTBEHHOCTb,
M3MEHYUBOCTbD, POCT U PA3BHUTHUE;

YMEHHME  Hu3Jaratb  OHOJOrMYecKkue  Teopun  (KIETOYHas,
XpOMOCOMHas, MyYTallMOHHAsi, IIEHTpaJibHAas JIOTMAa MOJEKYJISPHON
o6uonorun), 3akousl (I'. Menaens, T. Moprana, H. . BaBunosa) u yuenus
(0 meHTpax MHOrooOpasus U MPOUCXOKACHUS KyJIbTYpPHBIX pacTeHuil H.
W. BaBunoBa), onpenensiTb TIpaHMUIBl WX NPUMEHUMOCTH K KUBBIM
CHUCTeMaM; YMEHHE BIIAJeTh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHH:
HAONIIOJICHUE W OINHKCAaHWUE >KUBBIX CHCTEM, TPOIECCOB U SIBICHUM,
OpraHm3anysi ¥  TPOBEACHHE  OHOJOTUYECKOTO  DKCIEPUMEHTa,
BBIJIBIDKEHUE TUTIOTE3BI, BBISIBJICHHE 3aBUCIMOCTH MEXKTY HCCIEAYEMbIMH
BEJIMYMHAMU, OOBSICHEHHE TOJYyYEHHBIX PE3yJIbTaTOB, HCIIOIH30BAHHBIX
HAyYHBIX TOHSTHHA, TEOPUH W 3aKOHOB, YMEHHE JeNlaTh BBIBOJBI HA
OCHOBaHUH TMOJIyYEHHBIX PE3YJIbTATOB; YMEHHUE BBIICTAThH CYIIECTBEHHBIC
MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX ~OpPraHW3MOB, OCOOEHHOCTHM TMPOLECCOB: OOMeHa
BEIIECTB U MPEBPALICHUS SHEPTUH B KJIETKE, (POTOCHUHTE3A, TUTACTUIECKOTO
M DJHEpreTuyeckoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OTUIOZIOTBOPEHUS, Pa3MHOXKEHHSI, HHIUBUIYAIHHOTO Pa3BUTHUS OpTraHU3Ma
(oHTOTEHER);

YyMEHUE TPUMEHSTh TMOJY4YEHHBIE 3HAHUSA i1 OOBICHECHHUS
OMOJIOTUYECKUX TPOIECCOB U SBJICHUM, JUISl TPUHATUS TPAKTUICCKUX
pelIeHrni B TIOBCEIHEBHOM KHU3HU C LIETbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0pPOBbS M 3I0POBbS OKPYKAIOMIUX JIFOJEH, COOTIOACHHUS HOPM
IPaMOTHOTO TOBEIEHHUS B OKPYXKAlOIIeH MPUPOIHON cpene, MOHUMaHHUE
HEO0OXOIMMOCTH UCTOIb30BaHUS TOCTHXKEHUI COBPEMEHHON OMOJIOTHUU U
OMOTEXHOJIOTHI ISl PAlMOHAJIBLHOTO MPHUPOAONOIB30BAaHUS; yMEHHE



peliaTh dJIeMEeHTapHble TEHETHUECKHUE 33Ja4yi Ha MOHO- U JUTHOPUIHOE
CKpEIIMBAaHUE, CICIUICHHOE  HACJIEOBAaHHE, COCTaBISITh  CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUSA IS MTPeICKa3aHus

HACJIEIOBaHUsI TMPU3HAKOB y  OPraHU3MOB; YMEHHE  BBIMOJIHATH
nabopaTopHbIE M MPAKTHYECKUE pabOThI, COOTI0OATh TIpaBuiIa mpu padboTe
C yueOHBIM H JIa0OpaTOPHBIM OOOpPYIOBAaHUEM; YMEHHE KPUTHUECKU
OLICHWBATb M HMHTEPIPETUPOBATH HHPOPMAIMIO  OHMOIIOTUYECKOTO
COJIep’KaHusl, BKIIOYAIONIYIO TIICEBIIOHAYYHBIC 3HAHUA W3 Pa3TUYHBIX
HMCTOYHUKOB (CPEICTBA MAacCOBOW HH(OPMAINH, HAYYHOIOMYJISIPHBIC
MaTepuaibl), STHYECKHE acCHEeKThl COBPEMEHHBIX HCCIEJOBAHUA B
OMONI0rUH, MEAULIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIICHMS,
0000111ast OMOJIOTUYECKYI0 HH(OPMAIUI0 M3 HECKOJBKUX HCTOYHHKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmeTHbIe  pe3ynbTaThl  OCBOGHUS  yueOHOTO  MpeaMeTa
«buonorus» 61 1knacce nOMKHBI OTpakKaTh: CPOPMUPOBAHHOCTH 3HAHUI O
MECTE U pOJIH OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (hopMHpPOBaHNH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpa H
HAyYHOTO MUPOBO33PEHHUS, O BKJIAJI€ POCCHICKIX U 3apPYOEIKHBIX yUEHBIX -
OMOJIOTOB B pa3BUTHE OHOJOTMH, (YHKUMOHATBHOW TI'PaMOTHOCTH
YyeloBeKa ISl pEeUIeHUs SKU3HEHHBIX 3a7ay; YMEHHE pPacKpbIBaTh
coJiepkaHue OHMOJIOTMYECKMX TEPMHHOB W TOHSATUMN: BUJ, MOIYJIALNS,
reHO(OH/I, DBOJIONHUS, ABWXKYIIME CHIbl ((PaKTOpbI) HIBONIOINH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHJI000pa30BaHUE, SKOJIOTHUECKUE
(akTophl, SKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEAyLeHTbI, LENU
MATaHUsA, HKOJIOTHYECKas Mupamuaa, OuoreoreHo3, owocdepa; ymeHue
u3naratb OuoJjiorndyeckue Teopuu (dBosonnoHHas Teopus Y. JlapBuHa,
CUHTETUYECKass TEOpHUs SBOJIOIHMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpimieBoro  cxoiactBa K. M. bopa, uyepegoBaHus TJIaBHBIX
HarpaByieHnii u nyte sBomonuu A. H. CeBepiioa, yuenust o 6uocdepe
B. U. Bepnajackoro), onpeaessiTh TPaHUIIbl UX TPUMEHUMOCTH K KUBBIM
CHUCTeMaM; YMEHHUE BIAJeTh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHH:
HaOMIOJICHNE W OINMUCAaHWE >KUBBIX CHCTEM, IIPOIIECCOB W SBJICHHIA,
opraHuzaiuss W  [POBEACHUE  OMOJIOTMYECKOrO0  HKCIIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEX]y HUCCIIETyEMbIMU
BEJTMYMHAMH, OOBSICHEHHE TOJIYYEHHBIX PE3YJIbTATOB, MCIOJIb30BAHHBIX
HAyYHBIX TOHSTHUHA, TEOPUH U 3aKOHOB, YMEHHUE JeNlaTh BBIBOJbI Ha



OCHOBAHUU MOJIyYEHHBIX PE3yJbTaTOB; YMEHHUE BBIICIATH CYIIECTBEHHBIC
MPU3HAKKA CTPOCHUSA OHOJOTMYECKUX OOBEKTOB: BHUJAOB, MOMYJISAIUA,
MPOAYLIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOT€OIEHO30B M 3KOCUCTEM,
0COOEHHOCTH POLIECCOB: HACJIEICTBEHHOU U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa,  BHUJI000pa30BaHMs,  IPUCIOCOOJIEHHOCTH
OpraHU3MOB, JICUCTBUSL DJKOJIOTMUECKMX (HAKTOPOB Ha OpPraHU3MBI,
NepeHoca BEIIECTB U MOTOKA PHEPTUU B IKOCHUCTEMAX, aHTPOMOTEHHBIX
U3MEHEHHI B DKOCHUCTEMAax CBOEM MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTCOXMMHUUYECKHUX ITUKIIOB B Ouocdepe;

YMEHHE TPUMEHATh T[OJY4YEHHbIE 3HAHUS I OOBICHEHUs
OMOJIOTrMYECKUX MPOLECCOB W SBJICHUM, IJI1 NPUHATUS MPAKTUYECKUX
pElIeHU B MOBCEIHEBHOM KU3HU C LIETbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0pPOBbS U 3/10pPOBbs OKPYXKAIOIIMX JIFOJEH, COOMIOACHUSI HOPM
IPaMOTHOTO MOBEJIEHUS B OKpYXarolled MpUpPOAHOHN cpene, MOHUMaHHUe
HEOOXOAMMOCTH HCHOJIb30BaHUS JOCTH)KEHUN COBPEMEHHOHN Ouosoruu
VIS~ PalMOHAIBHOTO  IPUPOJONOJIb30BAHUS;  YMEHHE  peluaTh
AJIEMEHTapHbIE OMOIOTUYECKUE 3a]a9i, COCTABIIATh
CXEMbI TIepEeHOCa BEIECTB M HHEPrUM B dKOcHCTEeMax (LEMU MUTaHUS);
yYMEHUE BBIMOJHSATH JIA00OPATOPHBIC U MPAKTHYECKUE pabOThI, COOIIOIATh
npaBuiIa Mpu paboTe ¢ y4yeOHBIM U JaOOpPaTOPHBIM O0OPYIOBAHHEM;
YMEHHE KpPUTUYECKH OLIEHMBAaTh U HMHTEPIPETUPOBATh HH(OPMALNIO
OMOJIOrMYECKOr0 CO/IepP KaHUs, BKIIOUAIOIYIO IICEBJOHAYYHbIC 3HAHUS U3
pa3MYHBIX ~ MCTOYHUKOB  (CpencTtBa  MaccoBod  MHQOpMaluu,
HAyYHOTIOMYJISIpHBIE ~ MaTepHalibl),  paccMaTpuBaTh  TJI00aJbHBIC
DKOJIOTMYECKHE  MpoOJIEeMBI  COBpEMEHHOCTH,  (opMmupoBaTh  TO
OTHONICHHWIO K HUM COOCTBEHHYIO TIO3WIMIO; YMEHHE CO3/1aBaTh
COOCTBEHHbIE = NUCBMEHHBIE M  YCTHBIE  COOOIIeHMs, 0000mIas
OMoIOrHYecKyl0 WH(POPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHITUIHBIN arrapaT OMOJIOTUH.



TEMATHYECKOE IIJIAHUPOBAHHUE

10 KUIIACC
Nenn/m | HaumeHoBaHue pa3esioB U TeM KoanuecTBo yacos DJIeKTPOHHbIE
MPOrpamMmmbl (uudposBbie)
Bcero Konrpoasn | Ilpakruyeck | oOpa3oBaTebHbIE
ble paboThI ue padoTbl pecypchl
bu6mmoreka [IOK
! bronorni xak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 JKuBple cucTeMbl U UX OpraHU3alus 1 https://m.edsoo.ru/7f41¢292
5 bu6mmoreka [IOK
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 JKH3HENEATENEHOCTD KIETKH 6 https://m.edsoo.ru/7f41c292
PazmHoXeHMe 1 MHIUBUIYAIbHOE bu6mmoreka [JOK
5 pa3BUTHE OPraHU3MOB 5 1 https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD bu6mmoreka [JOK
6 OpPraHu3MoOB 8 L5 https://m.edsoo.ru/7f41c292
Cenexuus opranu3smMoB. OCHOBBI bubnnorexka [JOK
7 OMOTEXHOJIOTHHI 3 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
8 Pe3epBHOE Bpems 1

https://m.edsoo.ru/7f41¢292




OBIIEE KOJIMYECTBO YACOB I10

[IPOTPAMME 34 0 4
11 KJIACC
Ne i/ HaumeHoBaHue pa3jiesioB U TeM Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
MPOrpamMmbl (undposbie)
Bcero KonTposbu IIpakTHyeck | oGpa3oBaTebHbIE
ble padoThI ue padoTsl pecypchl
bu6mmoreka [IOK
OBomoLHORHAs Onotorus 9 1 https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
Semiie 9 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
OpraHu3MbI 1 OKpYKatoIas cpesa 5 1 https://m.edsoo.ru/7f41cc74
Coo01mrecTBa ¥ 9KOJOTHIECCKHE bubmuorexa [JOK
CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
PeseppHoe Bpemst 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O
[IPOTPAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHUME

10 KITACC
Ne Tema ypoka KosmuecTBo yacos Hara DJIEeKTPOHHbIE
n/n usydye | wudposbie
Bcero Kontpoa | Ilpaktuue | nus o0pa3oBaTe/ibHbIE
bHbIE CKHe pecypcsl
padoThI padoThI
bubmuoreka [JOK
1 Buosorus B cucreme HayK 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl TO3HAHUS JKUBOW MTPUPOJIBI.
[IpakTuueckast padorta Ne 1
2 «HMcnonp30BaHUE pa3IMUHbIX METOJI0B 1 0.5 Bubmiorexa HOK
https://m.edsoo0.ru/863e6122
MIPU U3yYEHUH OMOJIOTUYECKUX
00BEKTOB»
buonornueckue cUCTEMBI, IPOLIECCHI U bubnnorexka [JOK
3 HUX U3Y4YCHHE 1 https://m.edsoo.ru/863e6564
XuMHU4eckuil coctaB KiaeTkH. Boma u bu6mmoreka [IOK
4 MHHEpaJbHBIE COJIN 1 https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OeIKOB 1 https://m.eds0o.ru/863e6b72




depMeHThl — OMOJIOTHYECKHE
Karanu3aropsl. JlaboparopHas pabora

6 No 1 «M3yueHne KaTauTHYECKON 05 bubmuorexa LHOK
AKTHBHOCTH (hepMEHTOB (Ha IIpHMepe https://m.edsoo.ru/863e6b72
aMUJIa3bl WM KaTaaasbl)»

bubmuoreka [JOK

7 Yruesozpl. Jlnmmast https://m.eds00.ru/863e6870

bu6mmoreka [IOK

8 Hyxneutosbte kucnorsl. ATP https://m.edsoo.ru/863e6d5Sc
Hctopus u MmeToabl U3y4EHUS KIETKH. bubnnoreka [JOK

9 Kiterounas teopus https://m.edsoo.ru/863e6e88

10 KneTka kak 1ieinocTHas )KruBasi cuctemMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.

JIaGoparophas pabota Ne 2 «3yuenue
CTPOECHUS KJIETOK PACTCHUH, bu6mmoreka [IOK

11 JKHBOTHBIX, [PUOOB 1 GaKTepHii 01 0.5 https://m.edsoo.ru/863e6ff0
MHKPOCKOIIOM Ha TOTOBBIX https://m.edsoo.ru/863e716¢
MHUKpOIpenaparax u ux ONUCAHHUE

bu6mmoreka [JOK

12 OOMeH BelecTB U METa00IU3M https://m.edsoo.ru/863e766¢

bu6mmorexa [IOK

13 ®oTOoCUHTE3. XEMOCHHTE3

https://m.edsoo.ru/863e7c¢98




bubmuoreka [JOK

14 Omneprernueckuii obmen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN LUK KiIeTKu. [lenenue
kieTku. Mutos. JlabopaTopHas pabora
15 Ne 3 «Habnronenne MuTO3a B KIETKaxX 05 Bubmmorexa [IOK
KOHYHMKA KOPEILKA JIYKA HA TOTOBBIX https://m.edsoo.ru/863e7dc4
MUKpOTIperapaTax»
Buocunres Oenka. Peakuus bu6mmoreka [IOK
16 MAaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
17 Tpancisnus — OuocunTes Oenka https://m.edsoo.ru/863e796¢
HexkneTounsie (hOpMBI )KU3HH — bubnnoreka [JOK
18 BUPYCHI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 ®OpMBI Pa3MHOKEHHS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
5 bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBanue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlaGopatopnas pabora Ne 4 «M3yueHnue 0.5 Bubmzorexa LIOK

CTPOEHMS MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOITpernaparax»

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




I/IHI[I/IBI/II[yaJ'IBHoe pPa3BUTHC

bubmuoreka [JOK

22 OpTaHH3MOB https://m.eds00.ru/8638436
I'eneTrka — Hayka o bubmumorexa [IOK

23 HACJENCTBEHHOCTH U U3MEHYUBOCTH https://m.edso0o.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS

24 OpU3HAKOB. MOHOTHOpHIHOE bu6morexa [HOK
CKPELMBAHUE https://m.eds0o.ru/863e8878
JurubpuaHoe cKkpemuBaHue. 3aKkoH

25 HE3aBHCHMOT'0 HACIICIOBaHUS bubmiorexa [IOK
IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuensieHHOe HaclieIoBaHUE MTPU3HAKOB. bu6mmoreka [IOK

26 JlaboparopHas pabota Ne 5 «M3yuenue 0.5 https://m.edsoo.ru/863e8c60
pe3yIbTaTOB MOHOTHOPUTHOTO U
JTUTHOPHUTHOTO CKPEITUBAHUS Y
JPO30(HITBI HA TOTOBBIX
MHUKpOTIperiapaTax

- I'eneruka nona. HacienoBanue bu6mmoreka [IOK

MPHU3HAKOB, CHUCIUICHHBIX C IIOJIOM

https://m.eds00.ru/863e8c60




N3menunBocTh. HenacnencteenHas
M3MEHUYUBOCTh. JlaboparopHas pabota
Ne 6. Uzyuenune MmoanukanmoHHOM

bubmuoreka [JOK

28 0.5
M3MCHIHBOCTH, TIOCTPOCHNC https://m.edsoo.ru/863e8efe
BAapUALIMOHHOTO Psifia U BApUALIMOHHON
KpHUBOW»
HacnencrBenHass "3MEHYMBOCTb.
JlaboparopHast pabora Ne 7. «Ananu3 Bu6muorexa [JOK
29 MyTAlUi y IPO30GHIIbI HA TOTOBBIX 0.5 https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»
bu6mmoreka [IOK
30 I'eneTnka genosexa https://m.edsoo.ru/863e8d78
PesepBHrlil ypok. O6001IeHHE 110 TeMe
31 «HacnencTBeHHOCTh 1 U3MEHUYUBOCTD
OpraHUu3MOB»
bu6mmoreka [JOK
32 Cenexuus kak Hayka 1 npouecc hitps:/m.eds00.ru/863¢9214
Metobl ¥ JOCTHUKEHHUSI CENIEKLIMU bubnuotexa [JOK
33 pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorust kak orpacib bubnuotexa [JOK

IIPOU3BOJICTBA

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




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KITACC

Ne Tema ypoka Kosun4yecTBo 4acoB Hara JJIeKTPOHHbIE
usyue ugposbie
n/n Bcero Kontpoa | Ilpakrtuue y unpp
HUA oOpa3oBaTe/ibHbIE
bHbIE cKHe ecypenr
padoThI padoThI pecy
. bubnnorexa [HJOK
1 OBOIMONUS U METOMIbI €€ H3yICHUS 1 https://m.edsoo.ru/863ea20e
HcTopust pa3BuTHS MpeACTaBICHUN 00 bubnnoreka [JOK
2 DBOJIOLUU 1 https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossosronus 1 https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 31eMeHTapHas
eIMHUIA BUJIA U DBOJIIOIIH.
4 JlabopaTtopHas pabota Ne 1 1 0.5 Bubmiorexa HOK
https://m.edsoo.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
JIBroKymiye cuibl (3J€eMEeHTapHbIe bubnuoreka [IOK
5 (akTOpbI) FBONTIOINH 1 https://m.edsoo.ru/863e9da4
5 bu6mmoreka [JOK
6 EcrecTBenHbIi 0TOOp U €ro hopMbl 1 https://m.eds00.ru/863e9ed0




Pe3ynbTaTe! 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U

7 BH1000pazoBanue. Jlaboparopuas 05 bubmuorexa LHOK
pabora Ne 2 «Omnucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OPraHu3Ma U eé
OTHOCHUTEJILHOT'O XapaKTepay

bubnunoreka LIOK

8 Hanpaiers 1 ITyTH MAKpOIBOIIOLIKH https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs 3BOITIONNN
WcTopus xu3Hu Ha 3emiie U METObI €€

10 W3Y4YCHUS
['MnoTressl MPOUCXOKIACHUS KU3HU Ha bubmuoteka [IOK

11 3emite https://m.edsoo.ru/863ea5a6
Pa3BuTHe )u3HM Ha 3eMIle 110 3paM U bubmmnoreka HOK

12 rnepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOLUU
PacTUTETBHOTO U KUBOTHOTO MHpA.

13 [IpakTuueckas padora Ne 1 «M3yuenue 0.5 bubmmorexa [IOK
MCKOIAEMBIX OCTATKOB PACTEHHUI 1 https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUIEKIIHSIX)»

” CoBpemeHHas cucTeMa OpraHu4ecKoro bubnmoreka [JOK

MuUpa

https://m.edsoo.ru/863ea48e




bu6nmoreka [IOK

15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) https:/m.edsoo.ru/863eac2c
JBrxyuiye cuibl ((aKTophl) bubnuoreka [JOK
16 aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH BOJIOLMH YEIOBEKA
UenoBeueckue pacbl W MPUPOAHBIC bubnnoreka [JOK
18 aJlariTaly 4eJOBeKa https://m.edsoo.ru/863eaea?
PesepBHrlil ypok. O60011eHHE 110 TeMe
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emiie»
20 DKoJ0rus Kak HayKa
Cpensl 00uTaHUs U YKOJIOTHIECKUE bubnnorexa [JOK
21 (hakTophI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsbl.
JIaGoparophas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH
o) pacTeHui U3 pa3HbIX MECT OOUTAHUSY. 05 But6morexa [IOK
Jlaboparopnast padota Ne 4. «BrnusiHue https://m.edsoo.ru/863ebl0e
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»
bubanoreka LIOK
23 buoTtnueckue paxTopsl

https://m.edsoo.ru/863eb348




DKOJIOTUYECKHE XapaKTEPUCTUKU

nomyssitun. [Tpaktudeckas padora Ne 2

24 «IToacu€T MIOTHOCTH MOMYJISALMI 0.5
Pa3HBIX BUJOB PACTCHUID)

55 Coob 5 bubnunorexa LIOK

000ILECTBA OPraHU3MOB — DHOLICHO3 https://m.edso0.ru/863eb46a

OKOJIOTMYECKHUE CUCTEMBI bubnunoreka LIOK

26 (?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEIIN YIKOCHCTEMBI.

27 Dkonornueckue mupamusisl. CBONCTBA bubmoreka [IOK
skocucrem. CyKuecens https://m.edsoo.ru/863ebSfa

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTpPONIOT€HHBIE YKOCUCTEMBI
buocdepa — rnobdanpHas 3xocucTeMa bubmuorexa [IOK

30 3emiun https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuoreka [IOK

31 ouochepsl https://m.edsoo.ru/863ebd 16

32 YenoeuecTBo B Orochepe 3emnn

33 CocyiiecTBoBaHUE TPUPOIBI U bubnuotexa [JOK

YCJI0BCUCCTBA

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




PesepBHbIit ypok. O6001IEHNIE TEMBI

34 «Coob11ecTBa U SKOIOTNYECKUE 1
CHCTEMBI»
OBHIEE KOJIMYECTBO YACOB I10 2 5

I[TPOTPAMME
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