


HHOACHUTEJBHAA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXOJ0B K (opMHUpOBaHUIO cojepx)aHus ydeOHoro mnpenMera «buoiorus» cocraBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00
00X MEMsIX ¥ MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmiero obpazoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TIO3HAHMM XUBOW MPHUPOABI U OOECIEYEHHM CYIIECTBOBAHHS YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Guosioruu 1aéT MpeCcTaBiIeHUEe O LENsAX, 00 001el cTpaTteruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIMUXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue o
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEIOBAaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia C
y4ETOM MEXKIIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKH 00pa30BaTEIHLHOTO MpOIlecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIIHLHON JIEATEITPHOCTH/y4eOHBIX JCUCTBUN O0YJArOIINXCS 110
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOT0 00pa3oBaHUsI.

B mporpamme mo Owuonoruu (10 xmacc, 0a30BbIf YpPOBEHb) peaTU30BaH IPHUHIIUII
MPEEMCTBEHHOCTH B UW3YYCHHH OWOJIOTHH, Onarojmapsi 4YeMy B HEW TMPOCMAaTPUBACTCS
HAIPABJICHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e JXKU3HU U OEpeKHbIM OTHOIIEHHEM K OKpYXKalouleH
npupoaHoil cpene. IloaToMy Hapsay ¢ u3ydeHHEM OOIIEOMONIOTHYECKUX TEOpHid, a TakKkKe
3HAHWIA O CTPOSHUH )KHUBBIX CUCTEM PA3HOTO PaHTa U CYNIHOCTH OCHOBHBIX MPOTEKAONIUX B HUX
MPOIIECCOB B TpOrpaMMe IO OWOJIOTMH YAEJICHO BHUMAaHHE WCIIOIH30BAHUIO MONYyYEeHHBIX
3HaHWI B TOBCETHEBHOM KM3HU ISl PEIICHHUs MPUKIAHBIX 337a4, B TOM YHCIe: TPOQUIaKTUKA
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS IKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHaJIM3a BIIMSIHUSI XO3SHMCTBEHHOW JIEATEIHPHOCTH YEJOBEKAa HAa COCTOSHHE MPHPOJIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCWJICHHE BHHUMAHHS K MPUKIAJTHON HAMPaBIEHHOCTH Y4eOHOTO
npeamMera «bHONOTHS MPOAUKTOBAHO HEOOXOTUMOCTHIO 00€CTeUeHUs YCIOBHH I PEUIeHUS
OJTHOW W3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroiaraet
dbopMUpOBaHHE Yy OOYYAOIIMXCS CIIOCOOHOCTH aMalTHPOBATHCS K M3MEHCHHSAM JIHHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpeaHero oOIIero oOpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
obecrieunBaeT (HOpPMHUPOBaHHE y OOYYAIONMIUXCS TMPEACTaBICHUNH O HAyYHOW KapTHHE MUpa,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOU MPUPOAE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHMW3allMil M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBL,
dbopMupoBaHus (YHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 37J0POBOrO0 M 0€30mMacHOro obpasa
’KHU3HU, SKOJIOTUYECKOT'O MBIIIIEHHSI, IEHHOCTHOTO OTHOILLIEHUS K )KMBOW MPUPOJIE U YETOBEKY.



bonbuioe 3Hadenwe OWONOrHsT HMMEET TaKkKe JJs pPEIIeHUS BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHEero ooduiero oopa3oBaHus, ConUanu3auu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet YCIIOBUS JUTSt dbopMUpOBaHUS HMHTEJUICKTYaJIbHBIX,
KOMMYHHKAITMOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaly OWOJIOrMYECKUX 3HAHUIM C MPEJCTABICHUSMHU U3 JIPYrHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbie 1M0I0KEHHS O MTPeAHA3HAYEHUN Y4eOHOTro
npenMera «buonorHs» COCTaBMIM OCHOBY JUIS ONPEICIICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyUaroluecs: JOKHbI
OCBOMUTH 3HAHUS M YMEHUS, 3HAUMMbIC i1 (OPMHUPOBAHUS OOIIEH KYJIbTYPHI, ONPEIACIISIONINE
a/ICKBaTHOE TIOBEJCHHE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHOW cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KHU3HU U MPaKTUYEeCKOU NesTenbHOCTH. Ocoboe MecTo B ATOW cucTeMe 3HAHUN
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa H IEHHOCTHBIX
OpPHEHTAIUAX JTUIHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTHISCKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaina B MporpaMme Mo Ouoyoruu
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMU. B COOTBETCTBMHM C 3THUM B
CTPYKType yueOHoro mnpeamera «buonorus» BbIIEIEHBI CISAYIONINE COACpPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTO To3HaHUY, «KieTka kak OMoIoruyecKas CUCTEMay,
«Opranmu3m Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOrooopaszue OpraHH4ecKoro Mupay,
«IBOJIONUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenuss yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIQ/ICHHE
00y4JarIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCTIONB30BaTh ATU 3HAHMS AJI TPAMOTHBIX JEHCTBHI B
OTHOIIEHUU OOBEKTOB KMBOM MPUPOJIBI M PEIICHUS PA3TUUHBIX KHU3HEHHBIX MPOOJIEM.

JlocTuxkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
o0ecrneunBaeTcs pelieHrneM CIeIYIOIUX 3a1au:

OCBOEHHE OOYYalOIIMMHUCA CHCTEMbl 3HAaHUW O OHOJNOTUYECKUX TEOPUSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTE3axX, MPaBWJIAX, CIYXAIIMX OCHOBOH HJisi (HOpMUPOBAHUS
MPEJCTABIICHUH O €CTECTBEHHO-HAYYHOM KApTHHE MHUpa, O METOJaX HAYYHOIO ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPAa3HOTO YPOBHS OpTaHU3AIINU,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopmupoBaHre y 0OYyJarOUMXCSl TMO3HABATEIBHBIX, MHTEIICKTYAIbHBIX M TBOPYECKHUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O IMYTSAX Pa3BUTHUS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJeN U MOJIX0/I0B K U3YUEHHUIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTypbl, (YHKIMOHAIBHON TpPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH W OIEHHUBATH SBIICHUS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJIBI HA
OCHOBAHUU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Y OOYYAIONIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHHE OHMOIOTHYECKHX
3HAHUW B MPAKTUYECKOM EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEl, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIS MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHWNW M yMEHUN B IMOBCEJIHEBHOM >KU3HU JISl OLEHKU
MOCJEICTBUI CBOEH JEATENIFHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHUN.

B cucteme cpennero obuiero oopazoBanus «buosnorusy», nzydaemas Ha 6a30BOM ypOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW oO0nactu
«EcTecTBeHHO-HAYUYHBIC MTPEIMETHIY.

Jliist u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPETHETO 00IIero o0pa3oBaHUsI OTBOAUTCS
68 yacoB: B 10 xiacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(GhOopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKHX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOM MPUPOJIBI.

CpolicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHH OpraHU3AIMH KUBOU
MPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MUHEpaIbHBIX BellecTB B KkieTke. [loaaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHre 6eIKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Buramunbl. OTinuusi  (QepMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJTFOKO3a, pud03a 1 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosorndeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — npUMep B3aUMOJCHCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CHCTeMa CHHTE3a Oelka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkmuu. LlurorazMa m e€ OpraHOMIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onbmku, muzocoMsl. [lomyaBToHOMHBIE
OpraHoOUbl KJIETKU: MHUTOXOHAPWH, MiaacTuibl. IIpoucxoxaeHre MHUTOXOHIPHA W TIIACTHIL.
Bunst muitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA EHTP, LIEHTPUOJIH,
pEeCHUYKH, KryTUKU. DyHKIMK OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, SAIPHIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuer u cxembl: «[lepuonudeckas Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTHUeCKOM
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHUE pacTUTENbHON KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKW», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBanue: CBETOBOH MHMKPOCKON, OOOpyIOBaHHME AJs INPOBEJCHUS HAOIIOJCHUI,
U3MEpEHH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHAbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaboparopHas pabota Ne 1. «/3ydeHHe KaTaTUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopuast padora Ne 2. «M3yueHue CTpOEHHUS KJIETOK pACTCHHUH, >XHUBOTHBIX W
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIAIMS (IJIaCTHUECKU OOMEH) u
JTUCCUMMJIIALINS (SHEPTeTHYECKUt 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIiecca Mmetadonu3ma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.



®orocunre3. CBeroBas u TeMHOBas (a3pl (¢oTocuHTe3a. Peakuuu Qorocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIUE OakTepuu. 3HAYEHHWE XEMOCHUHTE3a ISl KU3HH Ha
3emuie.

OHepretuyeckuii oOMeH B  KjeTke. PacuiernsjeHue  BeIIECTB, BbIJCICHUE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl YHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETUICCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHETUYECKO MH(pOopMaMy B KieTKe. ['eHeTHUeCKuil Ko M ero CBOWCTBA. TpaHCKpHIIus —
matpuuHblii cunTe3 PHK. Tpancnsnus — Onocunres Oenka. Dtansl Tpancasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Hexknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIMKJIa BUpPYycoB. bakrepuodaru. bonesnu
pacTeHMIA, )KHBOTHBIX U YEJIOBEKa, BhI3bIBACMBIC BHpycamMu. Bupyc mmmyHoaeumnra genoBeka

(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HUHTErpasa.
[TpoduiakTrka pactpocTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.
JdemMoHcTpaumMu:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsszes.

Tabmumet  u cxembl:  «Tumbl  muTaHus», «Metabomusam»,  «MHUTOXOHAPUNY,
«JHepreTuueckuii ooMen», «Xmnopornacty, «Dotocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«baktepuodarn», «Ctpoenne u xku3HeHHbId 1mka Bupyca CIINa, Oaxrepuodarayn,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmumkanuu «Y apoenue JJHK u tpanckpunums», «buocuntes
oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii 1MWK, WM KU3HEHHBIM Uk kieTku. MuTepdaza m muto3. Ilpouecchr,
nporekaromue B uHtepdasze. Permmukanus — peakmnus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muto3. Craaum muto3a. Ilpomecchl, NpoHcXonadlIMe Ha Ppa3HbIX
CTaIugIX MUTO3a. bromornyeckuii CMBICII MHTO34.

[Tporpammupyemasi ru0esb KIETKH — aroInTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Bunapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHue,
BEreTaTHBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHHE JUIS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Meiio3. Craguu wmeiosza. [lporeccsl, mpoucxonsnime Ha cragusix meinosa. IloBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kemne3bl:
CEMEHHHUKU W sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro30uj,
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AiilleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SIMIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NuauBuayanibHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBFHOTO PAa3BUTHA Y TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHWE, TacTPYJISAIHA,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (IMYuHO4YHOe). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOIO PAaCTEHMsI: CTPOSHUE CEMEHH, CTaUU
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUN», «lleleHne KIIEeTKH
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBID», «KIETOUHBINH UK,
«Permnukauus AHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMmoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MuKpornpenaparbl «CriepMaTo30U/bl MIIEKOINUTAIOLIETOY,
«Siueknerka muekonuTaromero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mo ieb-anmaukanus «/lenenue knetkuny», monens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

JlaboparopHas pabota Ne 4. «l3yueHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pa3Butus reHetuku. Ponbs nuronorun u
HMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKi1ag pocCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroapl TEeHETHKUA (THOPUIONOTUYECKUM, IUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelIuBaHuM.

3aKOHOMEPHOCTUM  HAcJIeAOBaHUS  IMPU3HAKOB, ycTaHOBIeHHble [.  MeHnenem.
MonorubGpuaHoe CKpenpBanue. 3aKoH eIMHO00pa3usi THOPUAOB TIEPBOTO MoKoJieHus. [IpaBuino
JTOMUHUPOBaHUA. 3aKOH pacUIeluieHusl Npu3HakoB. [mmore3a uwcrorel ramer. IlomHoe m
HEIOJIHOE JOMUHHUPOBAHHUE.

JluruOpunHoe CKpemiuBaHWe. 3aKOH HE3aBUCHMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHAM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue rmnpusHakoB. PabGora T. Moprana mno cuersieHHOMY
HacJIeOBaHMIO T'eHOB. Hapyienue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'enernka mosia. XpoMOCOMHOE OIpEIETIEHUE oda. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
['omorameTHsle W rereporaMeTHbie OpraHu3Mbl. HacienoBaHue MPU3HAKOB, CHEIUJICHHBIX C
HIOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALIUOHHOW H3MEHUYMBOCTH.



BapuanuoHHbIi pax 1 BapuanuoHHas kpusas. Hopma peakuuun npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHBIE MMPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAM(PUKAIIMOHHON H3MEHYMBOCTH.

HacnencrBenHasi, uiy reHOTUIIMYECKAsi, M3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u 1ONOBOM mponecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallOHHas
u3MeHunBoCcTh. Kiaccu¢ukanus MyTranuid: TeHHblE, XpPOMOCOMHBIE, I'eHOMHble. Yactora M
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PSIIOB B HACIEICTBEHHOMN
n3menuusoctu H. 1. BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka yenoBexka. Kapuorun demoBeka. OCHOBHBIE METOABI T€HETHUKH 4YEJIOBEKA:
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OMOXMMUYECKHH, MOJIEKYJSPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/IeJIeHMEe TEHOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTHIUpPOBaHKHE, B TOM uyucie ¢ nomoinbto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
4eJoBeKa: TeHHble OoJie3HH, OOJIe3HM C  HACJIEACTBEHHOW IPEepacroiokKEeHHOCTBIO,
XpoMocoMHble Oosnie3Hu. Comaruyeckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKN U JICUSHUS TEHETHYECKUX
Oone3Hel. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
IPEJOTBPALICHUN U JICYEHUHN FeHETUYECKUX 3a00/1eBaHU YeI0BeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuupl u cxembl: «MOHOMOPUHOE CKPELIMBAHUE U €r0 IUTOr€HeTHYECKasi OCHOBAY,
«3aKOH pacIIEeIUIEHUs] M €ro IMTOICHETHYECKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«uruOpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpEIIMBAHUI,
«Meio3», «B3auMoaecTBHE aJuIeNIbHBIX TEHOBY, «l eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moia», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C IIOJOMY,
«Kapuotunsl dYenoBeka M KHUBOTHBIX», «Buasl u3MeHunBocTH», «MoandukauoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-gakropay», «l'eHeTHka rpynm KpoBu», «MyTalMoOHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: MoAeIU-aNMIUIMKaIuu «MoHoruOpuaHoe cKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapat «J{po3oduna» (Hopma, myrauuu Gopmbl KpbUILEB U OKPACKU Tena), repdapuit
«I"opox mOCeBHOW».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysbTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopuast pabota Ne 6. «3ydeHne MoaupuKarMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psifia U BapUallMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbI Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktruueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCTIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipouecc. 3apoKIEHUE CeNeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 IeHTpax NPOUCXOXKICHHS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. COpT, MOpoJa, ITaMM.



CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBblii U MHIAUBUAYAIbHBIA OTOOPHI B CEIEKIUU
pacteHuii 1 XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIUHT.
Uwucras nuaus. CkpenyBaHWe YWCTBIX JMHMNA. [erepo3uc, wunum THOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas rulOpuamsanus U e€  yCHeXH.
HcKkyccTBEHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTMIKEHHMs CEJeKUMU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrenneix opranuzmoB. Kinerounas wunxenepus. Kuetounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
TCHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JemMoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. 1BaHoB.

Tabmuipl u cxembl: kapta «LIeHTpbI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «Ilopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paborer akamemmka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMM PACTeHHMH M KHBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X03UCTBO, 1a0OPATOPHIO arPOYHUBEPCUTETA UIIH HAYYHOTO IIEHTPA)».
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

Cornmacho ®I'OC COOQO, ycranaBnuBaroTCsi TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pEe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOH
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYy4arolUIMXcs PYKOBOJACTBOBATbCS B
CBOCHM  JIEATEIBbHOCTH  II€HHOCTHO-CMBICIOBBIMA  YCTAHOBKAMH, IMPUCYLHIUMHU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IMPaBOCO3HAHUSA, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HECHHbIEC TIJIaHBL.

JInyHOCTHBIE pE3yNbTaThl OCBOCHMS MpeameTra «buosiorus» IOCTUrarTCd B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOM NEATETLHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, NPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIMTAaHHUSI U CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEH MO3WLMHU JMYHOCTH, MATPUOTH3MA,
YBAKEHUS K 3aKOHY W MPABOMOPSIKY, YEJIOBEKY TpyAa W CTAPLIEMY IMOKOJEHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKPYXKarollIen cpee.

JlugHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTrO mpeameTra «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMH, IIO3UTUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paclIMpeHne >KU3HEHHOTO OMbITa M OMbITA JAECITEIbHOCTH B MPOLECCE pEeAM3alli OCHOBHBIX
HaIpaBJI€HUN BOCIUTATEIbHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCKOTr0 BOCIIMTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelIeHNN yUYeOHBIX U TTO3HABATEIBLHBIX 3a/1a4, BBHITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIIMIO IO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJIeH ¢ pa3HBIMU yOeXKIEHUSAMHU, KyJIbTYPHBIMH LIEHHOCTSMH U COLUATbHBIM
MTOJIOKEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpa)KAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonMHOMN, ropaocTu 3a CBOW Kpai, CBOKO
Ponuny, cBO# A3bIK U KYJIBTYPY, IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOJBL,
nocTxeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
O1oJ0ruM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex1€HHOCTb, TOTOBHOCTh K CIIYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHUIO CEMBUM Ha OCHOBE
OCO3HAHHOT'O MPUHSTHS LIEHHOCTEH CeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHHUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XECHHMIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIJICHHE INPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro Bocnutanus, GOpMHPOBAHMSA  KYJbTYPbl 3A0pPOBbS W
IMOLMOHAJIBLHOIO 0JIAaronoJay4us:

NOHMMAaHME U peanu3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
COOJIIOJIEeHHE TUTHMEHUYECKUX MPaBUJI U HOPM, cOAIaHCUPOBAHHBIA PEXUM 3aHATUH U OTIbIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
MOBEJICHNUS B CUTYallUsAX, YTPOKAIOIIUX 3/10POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpEOJEHUs aiKoroid,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTMUECKOM U COI[MAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESATEIIBHOCTD;
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UHTEpEeC K Pa3Iu4HbIM chepaM MpodhecCHOHAIBHOW NeATEIbHOCTH, YMEHHUE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HH,

7) 3KOJI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX pelieHus;

CIOCOOHOCTH HCIIOJIB30BATh MPHOOpPETAEMbIE MTPU W3YUYEHUHM OMOJOTHH 3HAHUS M YMEHUS
IpU pEIIEHUU NpPoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIIOJIB30BaHUEM (COOII0IEHNE
IpaBUJ MOBEICHUS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpPUSITHE JEHCTBUM, NPUHOCSIIMX BpE] OKpY)KaloIed MPUPOAHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JefcTBUH M IPeOTBpallaTh UX;

HAJIMYUE PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIBTYpbl, OIbITa
JESTEIIbHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, FOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AESATEIbHOCTU YKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu MpodaeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALMU: OOECieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peuaTh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBa, OUCKA MyTeH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATBLHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWM B LIENSAX MOBBIIICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMoil Mpu U3ydyeHUn OHOJIOTHH;

NOHUMaHHE CYUIHOCTH METOJOB IO3HAHHUA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IOJIydyaeMble 3HAHUS Uil aHalu3a M OOBSICHEHUS SBICHUN
OKpPY’KAIOIIer0 MHpa M HPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHE JeiaTh OOOCHOBAaHHbBIE
3aKJIIOYEHUsT HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCS HAHHBIX C LEJIbI0 IOJIy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;
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CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKME 3HAHUS MUl peIIeHUs
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAHHE IIEHHOCTH HAay4YHOH J€ATENIbHOCTH, FTOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTh M CHOCOOHOCTh K HENpPEpbIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMM 1O OHOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buoJorusy BKIIOUYAIOT:
3HaYMMbIe U1 (OPMHPOBAHUS MHPOBO33PEHHUS  OOYUYAIOMIMXCS  MEXKIUCIHUILTHHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIus,
SBJICHME, IpOILlecC, CHCTeMa, HayuHbld (DakT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIEIOBaHNE, HAOIIOJEHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYIHX), YHUBEpCaJIbHBIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHue (YHKIMOHAIBLHONW I'PAaMOTHOCTH M COLMAIBbHONW KOMIIETEHIMM 00Yyd4arolmuxcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAIbHON IPAKTHKE.

MertanpeamMeTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeIHEero oOIero oOpa3oBaHUs
JOJIKHBI OTPaXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMM AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh MpPHU OCBOCHUU 3HAHUM NPUEMBI JIOIMYECKOI'O MBINUICHUs (aHAJIN3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUECKHUX
MOHATHUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHITUSIMH);

ONpEACNATh LENN JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUHM HX AOCTHKEHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS Ui OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOM
PUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SBICHHSX, (HOPMYIHUpPOBAThH
BBIBO/JIbI U 3aKJIFOUEHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELIEHUs MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUAJIbHBIX
U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;
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KOOPJMHUPOBaTh M BBIIOJHATE pPabOTy B YCJIOBUSAX pPEAIbHOIO, BHUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-HCCIEI0BATEIbCKON U NMPOEKTHOM JEATEIIbHOCTH, HaBBIKAMU
paspelnieHus npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/0B
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCITIOJIb30BaTh PA3UYHBIE BUJBI ACATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0O U MPUMEHEHHMIO B Y4E€OHBIX CHUTYyalUsX, B TOM 4YHUCIE IpPU
CO3J1aHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITIOYEBBIMH
MOHATUSIMH U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BaTENbHOU JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M AKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
TUMoTe3y €€ pemeHus, HAaXOAWUTh AapryMEHTHI Uil JO0Ka3aTeNbCTBA CBOMX YTBEPXKICHHIA,
3aJlaBaTh NapaMeTpbl U KPUTEPUU PELLICHUS;

aHaJM3UPOBaTh IIOJYYCHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSIM, OLIEHHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh II€JICHANPABICHHBII MOMCK IMEpPEeHOCca CPEACTB U CIOCOOOB JeHCTBUS B
npoecCHOHANBHYIO CPey;

yMETh TIEPEHOCUTh 3HAHWSA B  TO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTh
KHU3HEIEATEILHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEM, MNpEeJlaraTb OpPUTMHAIbHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMBI U 331a9H, TOMTYCKAOIINE aJbTePHATHBHBIC PEIICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuM (TEKCTe ydeOHOro mocodus,
HAYYHO-TIOMYJISIPHON JHMTEpaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B UHTepHere), aHaIM3UpOBaThb HH(GOPMALMIO pPA3JIMYHBIX BUIOB U (GOpM
NPEJCTaBICHUS, KPUTUIECKN OIIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMynupoBaTh 3ampOChl M MPUMEHSATh Pa3IMYHbIE METOJbl NpPH IOHCKE U O0TOOope
O6uonornyeckoit MHGopMaIK, He0OXOIUMOH /7S BHITIOJTHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCIOJIB30BAHUS HH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYToe);

HCIIOJIb30BaTh HAY4YHBIN $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYECKOU
uHpopMaLKel: IPUMEHITh XUMHUYECKHE, (PU3MYECKHEe U MAaTeMAaTU4eCKUE 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpa3OBHIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BIAJCTh HABbIKAMU PpACIO3HABAHUSA M 3allMThl MHGpOpMAaLKK, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:
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1) o6menne:

OCYIIECTBIISATh KOMMYHHKAIIUN BO BCEX Cdepax KM3HU, aKTUBHO Y4acTBOBAThH B JHAIIOTE
WM JTUCKYCCHM TI0 CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI TIpeajaraeMond 3ajayd, Y4YUThIBaTh MHTEPEChl U
COTJIACOBAaHHOCTH MO3UIIUN JPYTUX YYACTHUKOB JUAJIOTA WIIH TUCKYCCHUHN);

pacmo3HaBaTh HEBEpOaJbHBIE CpPEICTBA OOIICHHUS, MOHMMAaTh 3HAYCHHE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTHU I1E€PETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUS, NOHHMMAaTh HAMEPCHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHWE K COOECETHUKY M B KOPPEKTHOH (hopme
(bopMyIMpPOBAaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CpE/CTB.

2) COBMeCTHAasl AeATeJIbHOCTh:

MOHMMATh ¥ UCIOJIh30BaTh MPEHMYIICCTBA KOMAHJIHON W MHIUBUAYATbHOW paObOTHI TpU
pemeHny OGMoJI0rnYecKor Mpo0IeMbl, 000CHOBBIBaTh HEOOXOJMMOCTh MTPUMEHEHHS TPYIITOBBIX
dbopM B3aMMOCHCTBYS IPU peUICHUH YyueOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH KaXKJOr'0 YjIeHA KOJIJICKTHBA;

NPUHUMATh LIETU COBMECTHOM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUA IO €€ NOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJU C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJAa M KaXKJIOT0 yYaCTHHKA KOMaHJbl B OOIIHMI pe3ysabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh HMHUIIUATUBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU AeHCTBHUAMM:

1) camoopranu3amms:

WCIIOJIh30BaTh OMOJIOTMUECKHE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BBIOMpATh HA OCHOBE OMOJOTMYECKHMX 3HAHH IEJIEBbIE U CMBICTIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATH IMMO3HABATEIBHYIO JESITEIBHOCTD, BBISBIATH MPOOJIEMEI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATETBHOCTH U
JKU3HEHHBIX CUTYAILUIX;

CaMOCTOSITEIIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MIPEMOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

16



Croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HbIX 00JaCTIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HAaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAaHUS COBEPIIAEMBIX NeHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHH, UCIOIB30BATh MPUEMBI pedIIeKCUH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpamMbl COO o 6uosnoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT Crieruduueckue 1 yaeOHoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIBHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUI B pa3lWYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeaIMETHbIE PEe3yIbTaThl IPEACTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEp’KaHHE OMOJIOrMYECKMX TEPMHHOB U MOHITHUN: )KU3Hb, KIETKA,
opranusM, Merabonu3sM (0OOMEH BeImeCTB M  MPEBpalleHUE DHEPruu), TOMeocTa3
(camoperynsiuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEIECHUE
(penpoayKuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHuE u3jaraTb OWOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHasl JIoTMa MOJeKyJsipHOi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u ydenus (0 LeHTpax MHOT0OOpa3usi U MPOUCXOXKACHUSI KYIbTYpHBIX pacTteHuiit H. U.
BagunoBa), onpeaensTs rpaHULbl UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3anys ¥ MpOBeIeHHE OHUOIOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBbIMU
BEIMYMHAMHU, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIB30BAaHHBIX HAYYHBIX MOHATHMH,
TEOPU U 3aKOHOB, YMEHHE JI€J1aTh BBIBOJbI HA OCHOBAHUH IOJIy4YE€HHBIX PE3YyJIbTAaTOB;

YMEHUE BBIIEIATh CYLICCTBEHHbIC NPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
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IpeBpalleHus] YHEPruu B KIEeTKe, (OTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOIOTBOPEHHS, PA3MHOKCHHUSI, WHINBUIYAIBHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSTH MMOJYYCHHBIC 3HAHUS NI OOBSICHEHUS OMOJIOTUYECKUX IMPOIIECCOB U
SBJICHUH, 7151 IPUHATUS MPAKTUUECKUX PEIICHUI B OBCEHEBHOM KU3HU C 1I€JIbI0 00ecneueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOJIEHUs HOPM
rPaMOTHOTO TOBEACHHS B OKpPYXKAIOIIeH MPUPOAHON Cpele, MOHMMaHWe HEOoOXOIUMOCTH
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH W OMOTEXHOJOTHH JJsi palrOHAIEHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKE, CIETUICHHOE HACJIEIOBAaHUE, COCTABIIATh CXEMbl MOHOTHOPUTHOTO CKPEUTUBAHUS
JUTSL TIpEJICKa3aHus HaClIeI0BAHUS TPU3HAKOB Y OPTaHH3MOB;

YMEHHE BBINOJHATh JTAOOPATOpHBIE U MPAaKTHUYECKHE padoOThl, COOM0OaTh MpaBHUiia MPH
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMCHHE KPUTHYCCKH OIICHWBATh M WHTEPIPETHPOBATH HMH(OPMANHIO OHOJIOTHYECKOrO
COJICpKaHUsI, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOi MH(OpMaLNK, HAYYHO-TIONYJSPHBbIE MaTEPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS, 0000IIas
OMOJIOTUYECKYI0O HWH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
HNOHATUIHBIN anmnapaTt OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJM OWOJIOTMM B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOHN €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosnoruu, GyHKIIHOHATEHON TPaMOTHOCTH YEJIOBEKA JIJIS PEIICHUS )KH3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATH COJICPKAHUE OMOJIOTUICCKUX TEPMUHOB W ITOHSATHIA: BHJI, TIOITYJISIIIHS,
reHo(OHA, SBONIONMS, [BWXKYIIUME CHIBl ((aKTOpbl) DBOJIONUHU, MPUCIOCOOIEHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHWE, JKOJOTHYecCKHe (AKTOPhI, HSKOCUCTEMa, MPOAYIICHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MUTaHHUs, YKOJIOTHIYEeCKas MupaMuia, OnoreomneHos, onocdepa;

YMEHHE W3JIaraTh OwWoJIorHmueckne Teopuu (dBoionnoHHas Tteopuss Y. JlapeuHa,
CHUHTETHYECKasl TeOPHs SBOJIIOIHH ), 3aKOHBI i 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
Bbopa, depenoBanus TIIaBHBIX HampaBieHuid u mytei sBomroruu A. H. CeBeprioBa, ydeHus o
ouocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIQJIETh METOJaMH HAyYHOTO ITO3HAHUS B OWOJIOTHUHU: HAOIIOJCHWE M OTHMCAHHC
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWM, OpraHu3alus ¥ TPOBEAEHHE OHOJIOTHYECKOTO
DKCMIEPUMEHTA, BBIIBIJKEHHE THIOTE3bl, BBISBICHHUE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHCHHWE TIOJYyYCHHBIX PE3YJIbTaTOB, HCITOJIb30BAHHBIX HAyYHBIX TOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTIATH CYIIECTBEHHBIC TPU3HAKUA CTPOCHUS OMOJOTHYECKIX OOBEKTOB: BUJIOB,
MOMYJISIIAA, TPOAYIICHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOTE€OIIEHO30B M OKOCHCTEM,
OCOOCHHOCTH  IPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHU1000pa30BaHMs, PHUCIIOCOOJICHHOCTH OPTaHM3MOB, JCHCTBUS KOJIOTHUECKHX (aKTOPOB Ha
OpPTraHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B YKOCHCTEMaX, aHTPONIOTEHHBIX U3MEHEHUMN
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B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUM, JIJIS1 IPUHATHS PAKTUYECKUX PEIICHUH B MOBCETHEBHON XKHU3HH C IENBI0 00ECTICUCHHS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOLIUX JHOJEH, COOMIONEHUS HOPM
IPaMOTHOTO IOBEJEHHsI B OKpYXawolleil NpUpOnHOH cpele, MOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU ouonorun Ui paloHaIbHOIO
[IPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEILIECTB U SHEPIUHU B SKOCUCTeMax (LeNy MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE padOThI, COONIIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHUE KPUTHUYECKH OLIEHHMBAaThb M WHTEPHPETHUPOBATH HH(OpMAIUIO OHOIOIMYECKOro
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMANWHK, HAYYHO-TIOMYJSIPHBIE MaTepuallbl), pPacCMaTpPUBATh TJIOOAIBHBIC
HKOJIOTMYECKUE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH O OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO3/aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HMHGPOPMANKMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

19



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 brooris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41¢c292
4 KuznenestenbHOCTh KIETKU 6 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh M U3MEHYHUBOCTD 3 15 bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepaiioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBo 4yacoB Jara JJIeKTPOHHBbIE HU(PPOBHIE
Tema YpoKka KO]—[TpOJ][,]—[])]e HpaKTuquKHe OﬁpaSOBaTe.}ILHLIe
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl
bu6mmoreka [IOK
1 Buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo161 TO3HAHUS KUBOH
npupoasl. [IpakTrueckas padoTa
2 NIQ) lp«I)/lIcnoninaHHe paBIJ)H/I‘-IHI)IX 1 0.5 Bubnuorexa LIOK
https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY»
3 buonoruyeckre cucTemsl, 1 bu6mmoreka [IOK
MPOIIECCHI U MX M3YyYCHHE https://m.edso0.ru/863e6564
4 XHUMHUYECKUN cOCTaB KJIeTku. Boma 1 bu6nmoreka [JOK
Y MUHEpaJIbHBIE COIH https://m.edsoo0.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eIKoB 1 bubmmoreia LIOK
https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
KatanmsaTopsbl. JlabopaTtopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTAINTHYECKOW aKTUBHOCTH https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMIIIa3bl
WJTU KaTajiasbl)»
7 Vriesonnl. JIunuael 1 bu6mmoreka [IOK
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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.edso0.ru/863e6870

MaTpu4IHOI0 CUHTE3a

bu6mmoreka [IOK

8 Hyxkneunosbie kucinorsl. ATD https://m.eds0o.ru/863e6d5¢
9 HcTopus u MeToabl U3ydyeHus bubmuorexa [IOK

kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Knerka kak nenocrHas »kuBas

cucTema

CrpoeHnue 3yKapuoTUYeCKOn

kietku. JlabopaTopHas padora No

2 «M3yueHue cTpoeHUs KIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, IPHOOB 1 0.5 https://m.eds00.ru/863e6ff0

OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢

TOTOBBIX MUKpPOIIpErapaTax u ux

OIIMCAHUE)»

12 OOMeH BelecTB WM METab0IU3M Bubmiorexa LIOK
https://m.eds00.ru/863e766¢
bu6nmoreka [JOK

13 dorocmmres. Xemocires https://m.edso0.ru/863e7c98

. bubmnoreka [IOK

14 Hmeprerueckiit ooMen https://m.edsoo.ru/863e7aae
JKW3HEHHBIH HUKIT KJIETKH.
Henenune xknetku. MuTos.

15 JlaGoparopHas padota Ne 3 05 bubnnorexka [JOK
«HaburogeHre MUTO3a B KIIETKaX https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»

16 buocunres 6enka. Peakmms bu6mmoreka [IOK

https://m.edso0.ru/863e796e
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https://m.edsoo.ru/863e6870
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

bubmuorexa [JOK

17 Tpancmiumt — brocuntes benca https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KH3HU — bubmuorexa [JOK
BHPYCHI https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 ®dopMbI pa3MHOKEHHST OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHE TOJIOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlaboparopuas padota Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpOCHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITpernaparax»
99 WnauBuayanbHOe pa3BUTHE bubnnoreka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U U3MEHUYUBOCT https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTU HACIEIOBaHUS
24 npmHaKoE. MOHOFI/I6pI/I)jIHOG Bubmiorexa LIOK
https://m.eds00.ru/863e8878
CKpeIlMBaHUe
| e e
https://m.edso0.ru/863e89a4
HACJIeIOBaHUS IPU3HAKOB
CuerieHHOE Hacle0BaHUE
26 npu3HakoB. JlabopaTopHas pabora 0.5 Bu6miorexa LIOK

No 5 «M3yuenune pe3ynbTaToB

https://m.edso0.ru/863e8c60
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPUIHOTO U JUTUOPHUIHOTO
CKpeUIMBaHus y Apo30(uiIsl Ha
TOTOBBIX MUKpOIpenapaTax»»

T'eneruka noma. Hacinenosanue

bu6mmoreka [IOK

21 MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
N3MeHUYnBOCTb.
HenacnencrBenHass ”3MEHYUBOCTD.
Jlaboparopnas pabora Ne 6.
28 HSyHEHHepMOJIf(bHKaHHOHHOﬁ 05 bubmmorexa LIOK
https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIIIOHHOTO PsJIa U
BAPUALIMOHHON KPUBON»
HacneacTBenHass ©'3MEHYUBOCTD.
Jlaboparopnas pabota Ne 7. bubnnoreka [JOK
29 . 0.5
«AHanu3 MyTaimi y 1po30Quibt https://m.edso0.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax
30 I'enetuka yenoBeka bubmorexa LIOK
https://m.edso0.ru/863e8d78
PesepBubIil ypok. O606111eHNE 1O
31 TeMe «HaciencTBeHHOCTD U
W3MEHYUBOCTh OPTaHU3MOBY
32 Cenekius Kak HayKa v MPOIECcC bubmmorexa LIOK
https://m.edso0.ru/863e9214
33 MeToabl U JOCTHKEHUS CEJIEKIIUU bubmuorexa [JOK
pacTeHuil 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus Kak orpacib bubnuorexa [IOK

IMPpOU3BOJACTBA
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* buonorus, 10 knacc: 6a3oBbiit ypoBeHb: yueOHuk / B.B.ITaceunuk, A.A.Kamenckuii, A.M.
PybuoB u ap.: mox pen. B. B. [laceunukoBa- 5-¢ u3za., crep.-Mocksa: IIpocsenienne, 2023 .-
223c.:un.-(Jlunus xu3Hn).B 37€KTpOHOM BapuaHTe.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e MeTonuueckue mocoous (Ha canre)

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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