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MNOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMsbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUISL OIpENENICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHOro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COJIEpKaHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEeISIX M MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOoTHH,
e 3HAUYECHUU B TMO3HAHMM KXUBOW MPHUPOABI U OOECIEYEHHU CYIIECTBOBAHHS YEJIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MpeACTaBICHUE O TENsx, 00 o0mIeil cTpareruu 00ydeHus,
BOCIUTAHUS M Pa3BUTUS OOYyYaloOIIMXCS CpeAcTBaMU YydeOHoro mnpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, paclpeleieHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4eHHUs! y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX M BHYTPUIPEAMETHBIX CBs3€H, JIOTUKH 00pa30BaTeNLHOTO MPOLEcca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00yJaromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIii YpOBEHb) peann30BaH MPHUHIIHUII
NPEEMCTBEHHOCTH B HW3YyYeHUH Ouoyoruu, Oiaromaps dYeMy B HEW MpPOCMaTpUBaeTCA
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJICTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaroulei
npupoaHoii cpene. IlosTomMy Hapsigy ¢ u3ydyeHHEM OOMIEOMOIOTHYECKUX TEOpH, a TaKKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU JISl PEIIeHUs MPUKIAAHBIX 337a4, B TOM YHCIe: TPODUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJIOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00Pa3HOTO MOBEAICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHaM3a BIMSHUS XO3SHCTBEHHOW [EATENHHOCTH YeEJIOBeKa Ha COCTOSHUE MPUPOJIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO 00ECTICUeHHs YCIOBUH Uil peIIeHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJEHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas IMpearoaraet
dopmupoBaHHe y 00ydaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIMXCS NPEICTABICHUNH O HAay4YHOM KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
¢dopMupoBanus (GYHKIIMOHATIBHOW TPaMOTHOCTH, HAaBBIKOB 370POBOr0 M 0Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HUMEET TakXkKe JUIs peIIeHUs] BOCHUTATENIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, coluanu3anuu odyyaromuxcs. M3ydyenne
onosoruu obecrieunBaeT YCIIOBHS TUTst dbopmupoBaHUs MHTEJUICKTYaJbHBIX,



KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
WHTETpaIMy OUOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TONOKEHHSI O TIPETHA3HAYCHUH YIeOHOTO
npenmera «buonorus» CcocraBUIM OCHOBY Ui ONpEIENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOTIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JTOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestolle
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU nesTebHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHUH
3aHMMAIOT DJIEMEHTBHl COJICPIKAHHUs, KOTOphIE CIy>)KaT OCHOBOM g  (QOopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AlMKH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuana B TporpaMme Mo OHOJIOTHH
OCYIIECTBIIEHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTAX
JKUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3aluyd MU 3BOJIIOLMU. B COOTBETCTBUU C 3THUM B
CTpYKType ydeOHOro mnpeamera «bHonOrus» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIC TUHUM:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO MO3HaHUA», «KieTka kak OMOIOTHYECKas CUCTEMA,
«Opraam3m Kak Ouosiornueckas cuctemay, «CucrteMa u MHOrooOpa3ne OpraHu4ecKOro MHpPay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJICHHE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAJIBLHOW OPraHU3alliid J>KUBBIX CHCTEM
pa3HOro paHra u NpuodpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJII TPAaMOTHBIX JICUCTBHUI B
OTHOIIEHUH O00OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
00ecIeunBaeTCs peleHrueM CIeAYIOIMMNX 3a/1a4:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUHW O OWOJOTHYECKHUX TEOPUsIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBOH Il (OpMUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAaX HAy4yHOIO MO3HAHUf,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX >XUBBIX CHCTEM pa3HOTO YPOBHSI OpTaHHM3allvu,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOMIMXCS TMMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B Mpolecce aHAIM3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJOTMU HAYYHBIX B3TJISIOB,
UJICW U MOJIX0J0B K U3YUYECHHIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alH;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATh U OLEHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBaHWU 3HAHUH U OMBITA, TOTYYEHHBIX MPU U3YUEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYarOUIUXCS YMEHUW HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKUX
3HAHWN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUITUMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHHS YEIOBEKOM KHBOWU MPHPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUH;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,



INpUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOM XU3HU ISl OLCHKU
MOCJEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTHKH 3a00JICBaHHA.

B cucteme cpennero o6uiero oopazosanus «buonorusy», uzydaemas Ha 0a30BOM YpPOBHE,
ABIIIETCS 00s3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOISIIMM B COCTaB IpeIMETHOW oOliactu
«EcTecTBEHHO-HayUHBIE [IPEIMETHIY.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEPKAHUE OBYYEHUSA

10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiiocodueil, 3TUKOH, 3CTeTUKOH U mpaBoM. Ponp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HaAYK.

MeToap! Mo3HaHMS )KUBOM MPUPOABI (HAOII0eHUE, SKCTIEPUMEHT, OIMCAaHNE, H3MEpEHHE,
KJ1accu(pUKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsI 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIuYMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPHUPO/IBIL.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIA,  TKAHEBBIM,  OPraHW3MEHHBIM,  MOMYJSUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOoTHYEeCKHi), OMoC(hepHBI.

JleMoHCTpanum:

Tabmunpel u cxembl: «OCHOBHBIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. Xumuveckuii cOCTaB H CTPOCHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl U MUHEDPAIBHBIX BELIECTB B KieTke. [lomnep:kaHue OCMOTHMYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaramuzaTtopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOpPraHUYECKUX KaTaJIn3aTOPOB.



YrneBonabl: MOHOCaxapubl (TJIFOKO3a, puO03a 1 Ie30KCHpuO03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmals, TJIMKOTeH, Ie/unono3a). buonormueckue QyHKIMM
YIJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEJIKOB W JUMHAOB KaK
MCTOYHUKOB DHEPIUH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykneoruasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynkoum JJHK. Crpoenune m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — npuUMep B3aUMOJCHCTBHS UACH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YYCHHS KICTKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye Mpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosiekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tumbl KIETOK: JYyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
npokapuoTuyeckoil kinetku. Knerounas crenka Oakrepuil. CTpoeHue 3yKapuoTHUYECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMOpaHa, e€ cBoicTBa W (QyHkmuu. [luTormmazmMa u €€ OpraHOWIEBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ["onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPUH, IUIacTUibl. IlpoucxoxaeHne MHUTOXOHAPUN U IUIACTUL.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIICTOYHBINA LEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKU. OYHKIIMK OpraHou0B KJIETKU. BrirtoueHusl.

SAnpo — perynsaTopHbIi HeHTp KieTkH. CTpoeHue sapa: suepHas 000JI09Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneitnen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmunel u cxemsl: «llepuoguyeckass Tabauna XUMHUYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHE pacTUTENIbHON KiIeTku», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOJAbD, «JIUmuas».

OO6opynoBaHue: CBETOBOW MHKpPOCKOH, OOOpYyJAOBaHUE MIJIsi MPOBEIACHUS HAOIIOJCHUH,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, )KMUBOTHBIX M OaKTEpUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH ()epMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopnass padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.



OOMeH BemiecTB, WIM MeTaboau3M. AccuMmmianus (TUTACTHYECKUN  OOMEH) |
JUCCUMUIIALIUS (SHEpreTUYecKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB U SHEPTUU B TOHUMAaHUH METa0O0Iu3Ma.

Tunber oOMeHna BemiecTB: aBTOTPOGHBIN U reTepoTpodHsid. Poas pepMeHTOB B 00MEHE
BEIIIECTB M MIPEBPAILCHUH YHEPTHH B KIICTKE.

®orocunte3. CperoBas u TeMHOBas (a3el ¢dortocuHTe3a. Peakmum (oTocuHTE3A.
DddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BriusHue ycnoBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHN.

XemocuHTe3. XEeMOCHHTE3UpYIOHe OakTepuu. 3HaUCHHE XEMOCHHTe3a IS JKU3HU Ha
3emie.

Onepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJIMPOBAaHHUE SHEPTUU B KJIETKE. DTalbl SHEPreTHIecKoro oomeHa. ['nmukonms. bpoxxenue n
ero Buabl. KuciopomHoe OKHCICHHME, WIM KIETOYHOE jbixaHue. OKHCIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuiun wmartpuunoro cunte3a. ['enernueckas wunpopmanusa u JHK. Peanuzamus
TCHETUYECKON MH(pOpMaIMKU B KIETKe. [ '@HEeTHUECKUil KOJ M ero CBOWCTBA. TpaHCKpHIIIUS —
matpuunbiid cuHTe3 PHK. Tpancnsaius — 6unocunTtes Oenka. Dtambl TpaHcsiiuud. KonupoBaHue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie ¢opmbl ku3Hu — BuUpYChl. Mcropusi otkpeitus BupycoB (. U.
WBaHoBckuii). OCOOCHHOCTH CTPOCHUS U KH3HCHHOTO IHKJIAa BUPYCcOB. bakrepuodaru. boneznu
pacTeHHii, )KHBOTHBIX U YEJIOBEKA, BhI3bIBACMbIC BUpycaMH. Bupyc nMMyHoAeuinTa YeaoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBaAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JIHK», «Ctpoenue u
dbyHKIMOHUpOoBaHue TeHa», «CuHre3 Oenka», «l'eHermueckuid  konm», «Bupychi»,
«bakrepnodarn», «CtpoeHune wu ku3HeHHbIH 1uka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune IHK u tpanckpunimsy», «buocunres
Oenka», «CTpoeHue KIeTKu», Moens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounelii 1uKkia, WiM KU3HEHHBIM WK kieTku. MuHtepdaza m mwmros. Ilponeccst,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunrteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIH HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [luTonornueckre OCHOBBI Pa3MHOXKEHHS U MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. [Iponeccel, mpoucxondiue Ha pasHbIX
CTaJusIX MUTO3a. BHOJIOrHYECKUI CMBICT MUATO3A.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.



Meiio3. Craguu meito3a. Ilpoueccsl, npoucxonsume Ha craausx menosa. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIci ¥ 3HaYEHUE Mei03a.

["amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. Ilosi0BBIE XKene3bl:
CEMEHHUKU M suyHMKH. OOpa3oBaHUEe M pa3BUTHE IOJOBBIX KJIETOK — raMmeT (CrnepMaTo30uf,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHed. (OcCOOEHHOCTH CTpPOCHMs SAHLEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOTeHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPUOHAIBHOTO PAa3BUTHSL Yy IO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHUE, TracTpyJisiLus,
opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBLHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cperpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalNuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOWHOE OIIONOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHMi», «JlemeHue KIeTku
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIileTOYHBINH LUK,
«Penmmukanus THK», «Muto3y», «Meios», «lIpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAOIINX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHUKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIET0»,
«linexnerka Miekonurawoero», «KapuoknHe3 B KIE€TKax KOpellka JyKa», MarHUTHas
MoJenb-anmInKanms «/lenenue kietkuy, moaens JJHK, Moxens MeradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropus pasBuTus reHeTuku. Ponb nuTonoruu u
HMOpHOJIOTHN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToJbl TEeHETUKH (TUOPUIIOIOTUYECKUM, LMTOI€HETUYECKUH, MOJIEKYISpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIeHHble [. MeHngenem.
MonoruOpuaHOe CKpenBanue. 3aKoH equH000pa3usi THOPUIOB mepBoro nmokosenus. [IpaBumo
JOMMHHMPOBaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  IPU3HAKOB.
[{uToreHeTHyeckre OCHOBBI IUTHOPHUIIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEe CKPEIINBAaHUE.
Vcnonb30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS ISl ONPEIETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBanue mnpusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJIeJOBaHMIO TeHoB. Hapyienue cuenieHus reHoB B pe3ylbTaTe KpOCCUHIOBEpa.

XpOoMOCOMHas TEOpUsl HACJIEICTBEHHOCTH. | eHeTHuecKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 0Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.



W3MeHunBOCTh. BHIbI N3MEHUYMBOCTH: HEHACIICICTBCHHAS U HACIEACTBEHHAsA. Ponb cpensl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOIM(PHUKAIMOHHON HW3MEHYHUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpusas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoicTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, niaM reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAST N3MEHUUBOCTb.
Meiio3 © 1onOBOM mpoLecC — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeH4nBOCTh. Kiaccugukanuss MyTanmii: TeHHbIE, XpPOMOCOMHBIC, T€éHOMHble. YacToTra M
OpUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMUYECKUX Ps/IOB B HACleACTBEHHON
n3menurBocty H. M. BaBunosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OMOXMMUYECKUH, MOJIEKYJIApPHO-
reHeTuueckuii. COBpEMEHHOE OIPElEJICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHUPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YelnoBeKa: TeHHble Ooyie3HW, OONE3HM C  HACIEIACTBEHHOW IMPEpacroiOkEHHOCTHIO,
XpoMocoMHble Oosnie3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *KHU3HHU, JUATHOCTUKH, NMPO(UIAKTUKY U JIEUCHHUS] T€HETUYECKUX
Oone3Hel. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
IPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKA.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
Pecosckmii, H. Y. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOrCHETHYECKasi OCHOBAY,
«3aKOH pacIleIUIEeHUs] M €ro ILUTOICHETHYECKas OCHOBa», «3aKOH YHUCTOTBI rameTy,
«durnbpunHoe ckpeuBanuey», «LluTororuueckue OCHOBBI JUTMOPHUIHOIO CKpEIIMBAaHUS,
«Mero3y, «B3anmMoneicTBre ajielIbHbIX T'€HOBY, «[ €HeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
U yelnoBekay, «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJIE€J0BaHUS, CLEMJICHHOIO C IMOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukanuoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-akropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiaukanuu «MoHoruOpunHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIbEB U OKPACKU Telna), repoapuit
«I"opox moCceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTUOPUAHOTO U AUTHOPHIHOTO
CKpEeLIMBaHUA y Ap030(HiIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne mMoauduKanMOHHON U3MEHUYNBOCTH, TOCTPOCHUE
BAPHALIMOHHOTO PSiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHanM3 MyTalMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxTrueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHHid. LleHTpsl
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, MOpoJa, TaMM.



CoBpeMeHHbIE METOBI CENEKIMU. MacCOoBbI U MHAWBUAYAIbHBI OTOOPHI B CENEKIIMH
pacteHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIIMBAaHNE — MHOPHUIMHT.
Uucras nuaus. CkpenmBaHWe YWCTBIX JMHWNA. [erepo3uwc, wnum TUOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ yCrexwu.
HcKyccTBEHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTMIKEHHs CEJeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHor JIHK wu Tpancrennsix opranu3moB. Kiterounas wumxenepus. Kiierounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUecKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpamuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmumel U cxeMmbl: kKapra «L[eHTpBI MPOWCXOXKIECHUS W MHOTOOOpa3usi KYJIbTYPHBIX
pacrenuii», «Ilopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OTnanéHHas
rubpunnzanus», «Paborel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHMIKEHHUS CEJICKIIMUM PACTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENIHLHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI DBOJIIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpHUS U €€
MeCTO B OMOJOTHU. BiusH1E YBONIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeugerenbcrBa »BoMOIMU. [laneoHTONOrMYecKHue: MOCAEAOBATENbHOCTD IOSBICHUS
BHJIOB B TaJICOHTOJIOTUYECKOMN JIETOMUCH, TIepeXxoiHbie ¢popMbl. bruoreorpadguyeckue: cxoacTBoO
U paznnune GayH U Qpop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJICTBA W pa3iuuus SMOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMUYECKHE: CXOJCTBO MEXaHW3MOB HACJEACTBEHHOCTH U
OCHOBHBIX META0OJNYECKUX MTyTeH Y BCEX OPTraHU3MOB.

OpomononHass Teopuss Y. J[lapBuna. [lpeamnochuiky BO3HMKHOBEHHUS JapBUHH3MA.
JIBuokylye CHJIbl  ABOMIONHMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TIpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesl€HHAas W3MEHYMBOCTh, OOpb0a 3a CyIllIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

MuxkposBosmtouus. [Tonmynsius Kkak eIMHALA BUAA U SBOTIOLUH.

JBuxymie cuibl (pakTopbl) 3BOJIOLUUK BHIOB B Mpupoje. MyTallMOHHBINA Mpolecc U
KOMOWHATHBHAs W3MEHUYMBOCTH. [lomynmsumoHHbIE BOJHBI W jApedd reHoB. Mzonsuus u
MUTpALIHS.

EctectBeHHBIII 0TOOp — HampaBistommii ¢gaxtop 3Boitonuud. POpMBI €CTECTBEHHOTO
otbopa.



[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTaT dBoJIonuH. [IpumMepsl mpucnocodaeHni
y OpraHu3MoB. ApoMop(03bl U HINO0ATATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buma. OcHoOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3KOJI0rHuecKoe.

MaxkposBomonus. PopMbl 3BONIONUH: (QUIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaensHas. HeoGpaTuMocTh 3BOMIOIHN.

[IpoucxoxaeHue oT HEeCIEeHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienMaau3anys. ATanTuBHas paadaiysl.
JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emie», «3apoJIbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DPopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBenHbii  0TOOp», «MHOroOOpa3ue copToB pacteHuii»y, «MHOroodpasue moOpoj
YKUBOTHBIX, «[Tonmynsauumy, «MyTtaunoHHas U3MEHYUBOCTDY, «ApomMopdo3bI»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «IIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTUISCKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKLUS HACEKOMBIX C pa3JINYHBIMU TUIIAMH OKPAaCKH, HA0Op IUIOAOB U
ceMsiH, Kosuekuust «[Ipumepbl 3alUTHRIX MPUCTOCOOTICHHUH Y )KUBOTHBIX», MoJielb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOeKIus «DOpMBI COXPAaHHOCTH HCKOTAEMbIX
KUBOTHBIX W pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 pakTHYeCcKue padoThl:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma M €
OTHOCHUTEIJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JlonayuyHble IpEACTABIECHUS O 3apOKACHUU XKU3HU. HaydHble TMIIOTE3BI BOZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTanbl Ouonorudeckoit spomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ TEpUOIbl: KEMOPHUHCKHM, OpPJIOBUKCKUM,
CUJIypUNCKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIIOTEHOBBIH.

XapakTeprucTUKa KIUMara M TIeOJIOTMYECKUX MponeccoB. OCHOBHBIE 3Tallbl HBOJIIOLUN
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMuecKoro Mupa Kak OTpakeHue 3BOJOLNU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPraHU3MOB.



OBOJIOLMS  4YEJIOBEKAa. AHTpPOINOJOTHSl Kak Hayka. Pa3BuThe mpencraBieHUd o
MPOUCXOKICHUH YelloBeKa. MeTo bl u3ydeHus: antponoreHe3a. Cxo/IcTBa M pa3Inydus 4elioBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEJIOBEKA.

JBuwxymue cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass HM3MEHYHUBOCTh H
ecTecTBeHHbIN 0TOOP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpYAa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
UYenoBexk npsmoxondmuii, YenoBek HeanjepTaiabckui, YemoBek pasyMubiid. Haxonku
HCKOINAeMbIX OCTATKOB, BpPEeMsl CYIIECTBOBaHHS, 00JACTh pacnpoCTpaHEHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIE OOJbBINNME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEACTaBUTENIeH YelOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBo uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmune! u cxembl: «Bo3nukHoBeHne CoMHEUHON CUCTEMBbI», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenbHas kieTtka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAlCOHTOJOTUYECKUX HAXOJOK
MPEeIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «IpesHue moau», «llepbie
COBpPEMEHHBIE JII0IN», «UelIoBeYeCKre pachiy.

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WIH W300paKeHHUs] KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabnuua,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

[TpakTuueckast pabota Ne 1. «/3ydeHre MCKOMAEMBIX OCTATKOB PACTEHUI M KUBOTHBIX B
KOJUICKLUAX».

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeIUeCKUl My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKOJIOTMSl KakK Hayka. 3aJadyd M pas3/iesbl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMs ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopbl. Knaccudukarnus skonorumueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[efiCTBHE IKOIOTHYECKUX (DaKTOPOB HA OPTAHU3MBI.

AbGuotuueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTomepuoausM.
[TpucniocoOneHust OpraHu3MOB K ASHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronornveckue puTMbl.

buotnueckne ¢akropbl. Buapl OHMOTHYECKHMX  B3aWMOJACWCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanusM. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKUA MOMyssiuu. OCHOBHBIE MOKAa3aTedd MOMYJISLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, MNPHUPOCT, Murpanus. JIuHamuka
YHUCICHHOCTH TOMYJISIIAU U €€ PETYIISIIHAL.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. 'ekkens.

Tabmuubl u cxemsl: kapta «I[Ipupoaasie 30ub1 3emau», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanun», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH MOMYJISLUU
uHpy3opun-Tydenbkny», «llumessie nemm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopnas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHnas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «IToacuéT MIOTHOCTH MONYJISIMA PA3HBIX BUOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJI0THYEeCKHE CHCTEMBbI.

CoobmecTBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonstre 00 3KkocucTeMe U OUOTeOlEHO3E.
OyHKIMOHANBHbIE KOMIIOHEHTHl AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (IMUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: OMomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
IKOCHUCTEM: YCTOMYUBOCTh, CAMOpETYIIsiLus, pazButue. CyKieccusl.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOcUCTeMBbl. buonorndyeckoe u
X035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATBbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpOIOreHHbIe u3MeHeHus B onocdepe. [modanpHbIE
HKOJIOTUYECKUE TIPOOIIEMBI.

Cocy1ecTBoBaHuE IPUPOBI U YernoBeyecTBa. CoxpaHeHne 6MOpa3HOO0pa3ns Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PAaLlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcaMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesbie nenu», «buorneHos: coctaB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKOocHCTeMa MIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOIO Jecay, «buoneHos
BOJ0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOTEHHBIE BO3ACHUCTBUS Ha TMPUPOAYY,
«BaxkHeiime MCTOYHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeiimias
cocrassitonas ouocheps», «DakTopsl Aerpaganuu nousy, «IlapHukoBsiil 3¢ dexT», «PakTopbl



PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B Ouocheper,
«KpyroBopot a3ora B mpupoie».

ObopynoBaHue: MO/IeJIb-aNIINKALHS] «Tunuunsle OMOILIEHO3bD», rep6apuii
«PacturensHble  coobmecTBa»,  koiiekuuu — «buomenos»,  «Bpenurtenun — BakHEMIIMX
CENIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddenepanun, N300pakeHUsI OXpaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.

HNJTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA ITPOTI'PAMMBI 110 BUOJIOTUHN
HA BA3OBOM YPOBHE CPEJJHEI'O OBLIETI'O OBPA30BAHUSA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4JaroIMMUCS IPOrpaMM CpeHero oo01ero o0pa3oBaHuUs: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JIMYHOCTHBIX pEe3yJIbTAaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIbHOCTH M CAMOOIPEIEIICHUIO,
HAIMYUE MOTHBAIIMM K OOY4YCHHWIO OHOJIOTHH, IICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYarolIMXcs PYKOBOJICTBOBAaTHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HAJIMYME SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JluyHOCTHBIE pe3ynbTaThl OCBOCHHMS IpeameTa «buolorus» AOCTUrarTCsl B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3WULMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTapIIEMy IOKOJEHHUIO, B3aUMHOIO
YBaXXEHUsA, OEpeKHOr0  OTHOMICHMs K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon denepaunu, MpUpOAE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTo npeamera «bruomorus» MOMKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TIO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U OMNbITa JAEITEIBHOCTH B MPOLECCE peain3aluid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I1IeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHa U
IIPABOIOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOMW JESITEIHPHOCTU MPHU CO3JAaHUHN YICOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;



CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3MIIMIO IO OTHOWIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHUE  YUYUTBIBAaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU YOEXKIEHUSMHU, KYJbTYPHBIMU [EHHOCTSAMU U COLUAIBHBIM
MIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJHEHUS Y4€OHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU I€ATEIbHOCTH;

2) naTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoJy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K IPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOIBI,
JnocTHXkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OHMOJ0TUH, TOHUMAaHH 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApPO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO OBEJCHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIE PEIICHUSl, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyILIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUM C TPAJULUSMU HapOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

IIOHMMAHHE AYMOLIMOHAJIBHOTO BO3AECUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XEHHIO B pPa3HBbIX BHUJAX HMCKYCCTBA, CTPEMIIEHHE MPOSIBIATH
KayecTBa TBOPUYECKOMN JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

MOHUMAaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBWJI U HOPM, cOalaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3Mueckas aKTUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO W KOMIETEHTHOIO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H ICUXUYECKOMY 3/I0POBBIO;

NMOHMMAaHHE IEHHOCTU TPaBUJ MHAUBHUIYAJIBHOTO M KOJUIEKTUBHOTO O€30IacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJTEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJEHUS aKOros,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:



TOTOBHOCTb K TPY/Y, OCO3HaHKE IIEHHOCTU MacTepCTBa, TPYI0I00UE;

TOTOBHOCTH K aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U COLIMATIbHON HAIIPAaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO — BBINOJHATH — TaKyHO
NESITEIIbHOCTD;

UHTEpEC K pa3iuyHbIM chepam npodeccHoHaTbHOM AeATeIbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U pearn30BhIBaTh COOCTBEHHbIC KIU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUH BCEi
KU3HU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOPETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUM ISl OKPYKaIOIEel CpeIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0IeM U IyTel UX PeLICHHS;

CIIOCOOHOCTh UCHOJb30BaTh NpUOOpETaEMble MPU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0ICHUE
MpaBUJI TOBEJEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
JNENCTBUI U MIPeIOTBpAILLATh UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPbI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUDE;

COBEpIIEHCTBOBAHUE SA3bIKOBOI M UNTATENIbCKON KYJIbTYpPhl KaK CpeACTBa B3aUMOICHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OMONOrMH Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MUpE Kak O €IWHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B IO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHsl MEAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKHX 3HAHMM B LIEJSAX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (QYHKIMOHAIbHON
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

NOHMMaHHE CYHIIHOCTH METOJIOB IO3HAHHWS, HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHMS I aHaIW3a M OOBACHEHHs SBJICHUH
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE



3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PEIICHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIHSIX;

OCO3HaHHE IIEHHOCTH Hay4YHOU NeSTENIbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPBIBHOMY O0Opa3oBaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yNIbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXIUCIUIUIMHAPHBIC
(MeXnpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAYYHBIH ()aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJbHbIC
yueOHbIe JeiicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmMupoBanre (PYHKIIMOHAIBHONH T'PAaMOTHOCTH W COIMAIBLHOW KOMIICTCHIIMH OOYYarOIIUXCS,
CIIOCOOHOCTh o0y4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUSI MPOTPAMMBI CPEAHETO OO0IIero 0Opa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWW TNPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHUYECKUX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAaHABIUBATh CBSI3U C APYTUMU TOHATUSMU);

OTIPE/ICNIATh TEIM JEATEIbHOCTH, 3ajaBas TMapaMeTpbl W KPHUTEPHUH WX JOCTHIKEHHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IIEIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHS Uil OObsACHEHUs (AKTOB U SBICHUU KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSIX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS TMPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMM PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTePHATbHBIX
U HEMaTEepPUATBbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATh M BBIMOIHATH pabOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;



pa3sBUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX TPOOJIEM.
2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATENBCKON U MPOEKTHOM JEATEIIbHOCTH, HAaBBIKAMHU
paspernieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOOB IIO3HAHUS;

UCITIOJIb30BAaTh PA3IUYHBIE BUJBI ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHSA, €ro
UHTEpIpEeTalny, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallUiX, B TOM YHUCIE TPU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GopMHpOBATh HAYUHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/1aud B 00pa30BaTEIbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUMOTe3y €€ pelieHHs, HAaXOAWTh AapryMEHThl JUIA JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJM3UPOBaTh IIOJYYEHHBIC B XOJ€ pELICHHUs 3aJaud Ppe3yJbTaTbl, KPUTHUECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh II€JICHANIPABICHHBIN IOMCK IMEPEHOCa CPEACTB M CIIOCOOOB ICWCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMETh NEpEeHOCUTh 3HAHHWA B  IIO3HABATENBHYI0 M  IPAaKTHYECKYyl0  001acTu
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUT'aTh HOBbIE WJEM, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOJAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Ja4u, JIOMyCKaloIue aJbTepHATUBHbIE PELLICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAaX HH(MOpManuu (TEeKcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAJIM3MPOBaTh HH(POPMALUIO pa3IUYHBIX BHJIOB U (HopM
NPEJICTaBJICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(GopMymHpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJABI TNPH IOHCKE W O0TOOpe
6uonornyeckoi HGopMaIK, He0OX0IMMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMY MPEACTABICHUS OHOJOTUYECKOU
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManrel: TPUMEHITh XUMHYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKUe 3HAKW U CHUMBOJIBI,
dbopmynel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3OBhIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISTHOCTH;

BJAJ€Th HABBIKAMU pACIO3HABAHUS M 3alMThl WHpOpMaNMU, HH(OPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax *KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMoOi TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BHICKA3bIBATh



CY)XKJICHHUsSI OTHOCHUTENIbHO BBINOJHEHUsI NpeaIaraéMond 3aJadyd, Y4YHUTbIBaTb WHTEPECHl U
COIIACOBAHHOCTH MO3ULIMHI APYTrUX YYaCTHUKOB AMAJIOra WIN JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [IEPETOBOPBHI;

BJIAJIETh Pa3/IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aMMOJEHCTBUS, NOHMMAaTh HaMEpPEHUs
JPYruX JIOACH, MPOSIBIATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThHI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEIICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX NEHCTBUI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MO’KHOCTEHN Ka)KJ0r0 4JIeHA KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHON JESITEeNbHOCTH, OpPraHMW30BbIBATH M KOOPAUHUPOBATH
JNIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJA U KAXKIOr0 yYaCTHMKA KOMaHJbl B OOIIMN pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJEH C IMO3UMLUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CUTYaLUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AeHCTBUAMM:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHe 3HAHUS [UIS BBIABICHHMS NpoOJIeM M UX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTHYECKUX 3HAHUI 11€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3I0POBBI0 M 3JI0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJa4ll B OOpa30BATENbHOW NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pPelIeHUs NMpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUK B Pa3HBIX 00JaCTsIX
3HAaHUU, TOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;



BJIaJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIIOIB30BaTh MPUEMBI pediekcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITaTOB IEATEIbHOCTH;

3) npuHATHE ceds1 U APYrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITaTOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHsble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue 1 yueOHoro npeamera «buosorus» HaydHble 3HAHMS, YMEHUS U
CHocoOBl JICMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NpeoOpa3oBaHUIO 3HAHWA, BUIBI
JESTEIbHOCTH MO TMOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 roJamM 00yueHHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECTe M POJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOECKHBIX y4EHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIIECTB M  IpEeBpallleHue DSHEPruu), TIoMeocTa3’
(camoperynsnusi), ypOBHEBas  OpraHu3alMs OKMBBIX  CHUCTEM, CaMOBOCIPOM3BE/IECHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OMOJOTMYECKHE TEOpUH (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHas,
LEHTpaJlbHas JIoTMa MOJeKyJIspHoW Ouoinorum), 3akoHsl (I. Menaens, T. Moprana, H. .
BaBuiosa) u yuenus (o neHTpax MHOrooOpasus U MPOMCXOXKACHUS KyIbTYpHbIX pacTenuid H. U.
BaswuiioBa), onpenenats rpaHuLlbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUS B OMOJIOTHMHU: HAOIIOJAEHHE U ONMHCaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJIOTMYECKOrOo
DKCIIEPUMEHTA, BBIIBWKCHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbBI HA OCHOBAaHUU IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLICCTBEHHBIE NPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U HYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLECCOB: OOMEHa BEIECTB U
IpeBpalleHys] YHEPruu B KIIeTKe, (OTOCHHTE3a, ITUIACTUYECKOr0 M IHEPreTHYecKkoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILIOJOTBOPEHUS, PA3MHOKEHUS, UHIUBUIYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SBIICHUH, 1151 IPUHATUS MPAKTUUECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYKAIOIIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXaolleil NpUpOIHON cpele, MOHMMaHHE HEOOXOIMMOCTH



UCIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHMH AJs paliOHAJIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pemaTh 3JIeMEHTapHble TeHETHYECKHE 33Jaydl Ha MOHO- M JAUTHOPHIHOE
CKpelLIMBaHKE, CLEIUIEHHOE HacleI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUI IpeJiCKa3aHusl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COONIIOAATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHYECKH OLIEHUBAaTb M HHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTMYECKOro
COJepKAHUA, BKJIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHUSA U3 PA3IMYHBIX HMCTOYHUKOB (CpeACTBa
MaccoBOW HMH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
Ouosornyeckyro HMHGOpPMALMI0O M3 HECKOJIbKMX HCTOYHMKOB, TI'PAaMOTHO HCIOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOT'O MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pPacKpbIBaTh CO/EpKaHNE OMOJIOIrMUECKUX TEPMUHOB U MMOHATUI: BUJI, TOMYJISLINS,
reHO(OH, HBOJIONMS, MABIKYIIHME CHIIBl ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa3OBaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEyLEHTHI, LIeNU MUTaHUs, SKOJIoruyecKas nupaMua, buoreouneHos, ouocdepa;

yMEHUEe Wu3arate Ouosnorndeckue Teopuu (3BomonuoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TEOpUs IBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactea K. M.
bapa, uepenoBanus rnaBHBIX HampaBieHud u myted somonuu A. H. CesepioBa, yueHus o
6uocdepe B. U. BepHajckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3alus M MpOBEAEHHE OHOJIOrHYEeCKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHi U 3aKOHOB, YMEHHUE JIeaTh BBIBOAbI HA OCHOBAaHMHU MOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOrMYEeCKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOr€OllEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOTMYECKUX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHbBIX N3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB M OMOr€OXMMHYECKHUX IHKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YeHHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SBJICHUH, 17151 IPUHATHS MIPAKTUUYECKUX PEIIeHUI B TOBCETHEBHOM KU3HHU C LENbIO O0eCcTieueHust
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIO/IEHUs HOpM
IPaMOTHOTO TMOBEJEHHsI B OKpYXaolleil NpUpoIHON cpene, MOHMMaHHE HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHO Ouonoruu e panroHaIHLHOTO
MPUPOIONOIB30BaAHUS;



YMEHHE pellaTh d3JeMEHTapHble OMOJOTMYECKHE 33a/Ja4yd, COCTaBJISATh CXEMBI IepeHoca
BEILECTB U SHEPTUU B d3KOcHCTeMax (LENU MUTaAHUsA);

YMEHHE BBIIOJIHATH JTAOOPATOPHBIE W TpPAaKTHUECKHe paboThl, cOOMIOATh MpaBUia MpU
paboTe ¢ ydeOHBIM | JIA0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEpXKaHUsl, BKJIIOYAIOLIYIO TICEBJOHAYYHbIC 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBoi WH(OpMALMK, HAYYHO-TIOMYJISIPHBIE MAaTepHallbl), paccMaTpUBaTh TI00aTHHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
OMOJOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/ Konrposbusie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo0.ru/7f41c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubnuorexa LIOK
https://m.edsoo0.ru/7f41c292
XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
KuzneneaTenbHOCTb KJIETKH 6 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
Pa3smHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnmnorexka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 3 1 15 bu6mmoteka [IOK
OpPraHU3MOB https://m.edso00.ru/7f41¢c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmmoreia LIOK
https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 DBOJIOMOHHAS OUOIOTUS 9 1 bubmorexa [OK
H https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexka HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 bubmorexa [OK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
4 Co00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 1 bubmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2 1
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 34 5 5

[NPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Koanyecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIe
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypcbl
bubmuoreka [JOK
1 Bbuosorus B cucteme HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTobl TO3HAHKS )KHUBOU
npupojsl. [IpakTrdeckas padora Ne
2 IILI/II)crI[[onI)s(I))BaHMe pameme 1 0.5 Bubmorexa IOK
https://m.edso0.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bu6mmoreka [JOK
IPOLIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XumMuueckuii coctaB KieTku. Boja 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5) benku. CoctaB u cTpoeHue 6eJIKoB 1 https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubmuorexa [JOK
KaTaJUTHYECKON aKTHBHOCTH https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
7 Yrinesonsl. JIunuas: 1 bubmotexa [IOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyteiriobbie khenotsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u meToas! u3ydyeHus bubmmorexa [IOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrema
Crpoenue 3yKapuoTHYECKOn
kneTku. JlabopaTopHas padota No 2
«3yueHue CTpOeHUs KIIETOK bubnuoreka [IOK
11 pacTeHHi, ’)KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKkTepHii M0l MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHEC)»

12 OOMeH BeleCTB WK META00IN3M bubmorexa HOK
https://m.eds00.ru/863e766¢
bu6mmorexa [IOK

13 dorociTes. Xemocres https://m.edso0.ru/863e7c98

14 DHepreTuyeckuii o0OMeH bubmorexa IOK
https://m.edsoo.ru/863e7aae

JKvi3HEeHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuorexa [IOK
«Habmroieare MuTO3a B KIIETKAX https://m.edso0.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIperapaTax»
16 buocunTe3s Oenka. Peakmms bubmuorexa [JOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucasus — OuocunTte3 Oenka bubnuorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796e

KonTponbhas pabota no teme

18
"YKu3HenesaTeIbHOCTh KICTKH"

19 Hexkierounsie popmMbI )KU3HU — bubmuoreka [JOK
BUPYCHI https://m.edso0.ru/863e7540
®DopMBI Pa3MHOKEHUST OPTaHU3MOB. bubmorexa LIOK

20 Meiios https://m.eds00.ru/863e81b6

' https://m.edsoo0.ru/863e831e
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.

21 JlaGopaTtopnast pabora Ne 4 05 bubnmoreka [JOK
«V3yueHne cTpOCHHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»

99 NunuBuayanbHOe pa3BUTHE bubnuorexa [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 HaCJIe,I[CTBeHHOgFKI/I u bubmorexa HOK

https://m.eds00.ru/863e86f2
U3MCHUYHBOCTH
3aKOHOMEPHOCTH HACJICAOBAHUS
24 HpI/ISHaKO]I:. MOHOFI/I6pI/II;[HOC Bubamorexa IOK
https://m.edso0.ru/863e8878
CKpEIINBaHHE
WTHOPUIHOE CKpEIIMBaHKUE. 3aKOH
25 f—IICSaBI/IIZ:I/IJIT/IOTO H:::HIIelI[OBaHI/ISI bubmorexa HOK
https://m.edsoo.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas paboTa 0.5 bubmmorexa LIOK

Neo 5 «M3yuenue pe3ynbTaToB

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

MOHOTUOPHUIHOTO U AUTHOPHUTHOTO
CKpPEIIMBAaHUA y APO30(HIBI HA
TOTOBBIX MHUKPOIIpETIapaTax»»

I'eneruka nosa. Hacnenopanue bubmuorexa [JOK
27 1
NPU3HAKOB, CLEIUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencrBenHas
U3MEeHYUBOCTb. JlabopaTopHas
28 pabora Ne 6. Uzyuenue 1 05 bubnmoreka [JOK
MO (PUKAIMOHHON U3MEHYMBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
Hacnencrsennas "3MEHYHBOCTb.
JlaGopaTtopnast pabora No 7. bubnmoreka [JOK
29 . 1 0.5
«AHanu3 MyTaIuii y 1po30QHiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOTIpETapaTax»
30 ['enetnka yenoBeka 1 Bubmiorexa LIOK
https://m.edso0.ru/863e8d78
31 [IpomexxyTouHast arrectamus - 1
KOHTpOJIbHAs paboTa
bu6mmorexa [JOK
32 (CeneRII KaK Hayka i mporece . https://m.edso0.ru/863e9214
33 MeToabl 1 OCTHKEHUS CEIIEKIIUU 1 bubmuorexa [JOK
pacTeHHi U )KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnuorexa [IOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoTshI pecypchl
1 DBOJTIONHS U METOJIbI €€ U3yJCHUS 1 Bubmmorexa LIOK
https://m.edso0.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnunoreka [JOK
00 3BOJIOLMU https://m.edso0.ru/863e9570
bubmuoreka [JOK
3 Mukpooromors 1 https://m.edso0.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€MHUILIAa BUJA U SBOJIIOIUH.
4 HZ;60pI;T0pHI;$[ pabora ;9 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHuIecKOMY KPUTEPHIO»
5 JIBIOKy1IME CUITBI (JIEMEHTapHbIe 1 bub6nuorexa [IOK
(baKTOpkI) IBOIIOIMH https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro ¢hopmbl 1 bubamorexa IOK
https://m.edsoo0.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 0.5 bubnnorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuoreka [JOK

MaKpO3BOJOIHNHN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpatumocTs 3BOIIONNN

WcTopus xu3Hu Ha 3emiie U

10 n
METO/Ibl €€ U3YUEHHUS
1 ['unoTe3sl MPOUCXOXKACHUS KU3HU bu6mmoreka [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
Pa3BuTHe xu3HM Ha 3eMIie 110 3pam bubmuorexa [IOK
12
U 1epruoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTuueckas padora Ne 1 bubmmorexa [IOK
13 0.5
«/3yueHne UCKOMAaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUICKIIUSX
CoBpeMeHHas cucTema bubnuoreka [JOK
14
OpPraHMYeCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YEJIOBEKA bubmuoreka [JOK
(aHTpOTIOTCHE3) https://m.edso0.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnuorexa [JOK
aHTpOTIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOIUHA
YelioBeKa
YenoBeyeckue pacsl U MPUPOIHBIE bubnmoreka [JOK
18
aJanTannu YejioBeKa https://m.edsoo.ru/863eaea2
KonTponbhas pabota no teme
19 «BO3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubmuoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AOGuoTtndeckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

bubmuoreka [JOK

22 PACTCHII 13 PASHBIX MECT 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

bubmuoreka [JOK

23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiiun. [Ipaktudeckast pabora

24 Ne 2 «[Toncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHuin»

o5 Coo0riecTBa OpraHM3MOB — bubnunoreka [JOK
OuoLEeHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKNE CUCTEMBI bubmuoreka [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTETN

97 3KOCUCTEMBI. DKOJIOTUYECKHUE bubmuorexa [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [TpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — riobanpHas bubnnorexa [JOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK



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

ouocdepsr

https://m.edso0.ru/863ebd16

HpOMe)KYTO‘IHaﬂ arrecranus -

32 1
KOHTpOJIbHast paboTta
. geHOBe:eCTBO B 6:ocq)epe 3emn . BuGmorexa LOK
oc CTBOBAHUE IIPUPOILI U
ym PHPOA https://m.edsoo.ru/863ebale
YyeJI0BeYeCcTBa
34 O0600mmenne Temol «Coo01iecTsa u 1
9KOJIOTHYECKHE CUCTEMBDY
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [lox
penakiueii [Taceunnka B.B. Akunoneproe o6mectBo «M3narensctBo «IIpocBemnieHue»
* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [lox

penakiueii [Taceunnka B.B. Akunoneproe o6mectBo «M3narensctBo «IIpocBermenue

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HUHTEPHET



