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HOACHUTEJIbBHAA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl 1O OHOJOTHHM TEOPETHUYECKYIO OCHOBY JUIS OIpEICIICHUS
MOJX0A0B K (popMupOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHnenrtyanbable nosioxkeans @I'OC COO o B3auM0OOOYCIOBICHHOCTH IENEH, COAep:KaHUs,
pe3ynbpTaToB 0Oy4eHUsT W TPeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJIOXKEHHUS 00
O0MmMX HEeNAX W NMPUHIMIAX, XapaKTEPHU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoii denepannu, a Takke MOJOKEHUS O crienuduke OMOJIOTHH,
e¢ 3HAaYCHWW B TO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmrectBa. CorlacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEEIICHBI OCHOBHBIE (DYHKIIMU TPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpaA.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O IesaX, 00 00Iel cTparerun o0y4deHus,
BOCIIUTaHUSI W pa3BUTUA OOydaromMXCsl CpeacTBaMM ydeOHoro mnpeamera «buonorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJIEpPKaHHE, €ro CTPYKTYpY, pachpeieieHue Io
paszenaM W TeMaM, PEKOMEHIYeMYIO MOCIEeIOBaTeIbHOCTh M3YYeHHUs] y4eOHOTOo marepuana ¢
YI€TOM MEXIPEAMETHBIX ¥ BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENBHOTO TpOIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarONINXCS.

B mporpaMme 1o OHOJOTHHM TaKkKe YYHUTHIBAIOTCS TpeOOBaHWS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U MPEAMETHBIM pe3ylbraTaM oOydeHuss B (HOpMHUpPOBAHHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOMN JNEATEIHHOCTH/YIECOHBIX NEHCTBHI 00YJarOIIUXCs O
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peai30BaH MPUHITUII
MIPEEeMCTBEHHOCTH B H3Y4YeHHHU Ouosioruu, Omaromapss 4emy B HeW MNpocMaTpuBaeTCs
HaIpPaBJICHHOCTh HA PAa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMM  JIMYHOCTH, SKOJOTHYECKOr0  MBIIUICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HH M OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMONOTMYECKUX TEOpUd, a TaKkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM Pa3HOTO PAaHTra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWOJOTHM YAETICHO BHUMAaHHE HCIHOJIb30BAHUIO MOJIY4EHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU JAJISl PEIICHUS MPUKIAIHBIX 3374, B TOM YKCie: TPOPUITaKTHKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHMUS,
000CHOBaHHUS IKOJIOTUYECKH 11€JIeCO00pPa3HOTO MOBEJCHHS B OKpY)KAIOIIEeH MPUPOTHON cpene,
aHaJlM3a BIMSHUS XO3AWCTBEHHOM [EATENIHHOCTH YEJIOBEKa Ha COCTOSHHUE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bUONOTHs MPOAUKTOBAHO HEOOXOIUMOCTBIO 00€CIIeUeHHs YCIOBUM ISl pelieHus
OJIHOM M3 aKTyallbHBIX 33/1a4 IKOJBFHOTO OUOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mperoaaraet
dbopMupoBaHHe y OOYYarOIIUXCSI CHOCOOHOCTH aJalmTHPOBATHCS K M3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosornss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
obecrieunBaeT (GOpMUPOBAHHE y OOYYAIONIUXCS MPEACTABIEHUN O HAyYHOW KapTUHE MHPA,
pacmupsieT ¥ 0060011aeT 3HaHUS O )KUBOW MPUPOJE, €€ OTIIMYUTENBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3allii M DHBOIIOLUHU, CO3MAET YCIOBHUS I TO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
dbopmupoBanust (PyHKIIMOHAEHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOro M OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU IIPUPOJIE U YETIOBEKY.



Bonbmioe 3HaueHne OHONOTHS WMEET TaKXKe JUIsl PEIICHHS BOCIHUTATENbHBIX U
pa3BHBAIOIINX 33/1a4 CPEIHEro OOIIero 00pa3oBaHus, CONUATN3AN oOydatomuxcs. M3yduenue
ouosorun obecrieunBacT YCIIOBHS JUTSt (hopmupoBaHUs WHTEJUICKTYaJIbHbIX,
KOMMYHHKAITIOHHBIX W WH(POPMAIMOHHBIX HABBIKOB, ICTETUYECKON KYJIbTYPBI, CIIOCOOCTBYET
WHTETpaIuy OMOJIOTUUECKUX 3HAHUW C MPEJACTaBICHUSMU U3 JAPYTUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHH U reorpaduu. Ha3BaHHBIC MMOJIOKEHUS O TIPEeTHA3HAYCHUH YI€OHOTO
npeamera «buosorus» cocraBWIM OCHOBY JUISi ONpENEJCHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €r0 COACPIKAHUS, IPEACTABICHHOTO B IPOrPaMMe 0 OHOJIOTHH.

OTt60p conepkanus yaeOHOTO TipeameTa «broorus» Ha 6a30BOM YPOBHE OCYILECTBIEH C
MO3UIINI KYJIBTYPOCOOOPa3HOTO MOAXO0/JA, B COOTBETCTBUU C KOTOPHIM OOYYArOIIMECS TOJIKHBI
OCBOUTH 3HAHUS M YMEHHS, 3HAUMMbIC i1 (POPMUPOBAHUS OOIIEH KYIbTYpHI, ONMPEACIIIIONINe
aJICKBaTHOE TIOBEJCHHE 4YEJIOBEKAa B OKPYXKAIOIIEH MPUPOTHON cpee, BOCTpEOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B ATOM cuUcTeMe 3HAHUM
3aHUMAIOT DJIEMEHTHl COJEp)KaHUs, KOTOpbIE CIyXaT OCHOBOW I (opmMupoBaHus
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAYYHOW KapTUHE MHpa W IIEHHOCTHBIX
OPHMEHTAIMIX TUYHOCTH, CTOCOOCTBYIONTUX TYMaHU3AIMH OUOJIOTHYECKOTO 00pa3oBaHMs.

CTpyKTypupOBaHHE COJIEp)KaHHS y4eOHOTO Marepuaja B MporpaMMe IO OHOJIOTHH
OCYIIIECTBJICHO C YU4ETOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX O0COOCHHOCTSX
KUBOW MPUPOIBI, O €€ YpOBHEBOM OpraHu3alldd M SBOJIONMU. B COOTBETCTBMM C 3TUM B
CTPYKType yueOHOTo npeamera «bruoiorus» BBIIEIEHBI CIEIYIOIMINE COJIepKaTeNbHbIEe TUHUH:
«buonorus kak Hayka. MeTopl HaydHOTO TO3HaHUs», «KieTka kak Ouojiornyeckas CUCTEMay,
«Opranusm Kak Ouosiornueckas cucremay, «CuctemMa ¥ MHOrooopasue opraHM4eckoro Mupay,
«OBOJIIOLINS KUBOH MPUPOBI», « IKOCUCTEMBI U PUCYITUE UM 3aKOHOMEPHOCT.

Henp uszydyenus ydebHOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJ€HHE
0oOyyaroUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3allid >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJIi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBON IIPUPOJIbI U PEIICHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIeM.

JlocTkenue 1enu u3ydeHuss ydeOHoro mnpenmera «buonorusp»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOLIUX 3a/1a4:

OCBOCHHE OOY4YaIOIIMMHUCA CHUCTEMbl 3HAaHUH O OMOJIOTMYECKUX TEOPHUSIX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOU st (opMHpOBaHHS
MIPEJICTAaBICHU O ECTECTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaX Hay4yHOTO MO3HAHMS,
CTPOEHUHM, MHOTOOOPa3MH U OCOOCHHOCTSIX J>KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3alluy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

(dbopmupoBaHre y OO0yJaroIIMXCS TMO3HABATEIbHBIX, MHTEIICKTYalIbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHANM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISJIOB,
UJed ¥ TOJIX0/I0B K U3YyYEHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHE Yy oOydaromuxcss oO0meld KyiabTypbl, (YHKIMOHAIBLHON TIpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBICHUS OKPY)KAIOIIETO MUpPA XKUBOW MPUPOJIBI HA
OCHOBAHUU 3HAHUI U OTIBITA, MTOTYYECHHBIX MTPH U3YYCHUH OUOJIOTUH;

(dbopMupoBaHHe y OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHUE OMOJIOTHYECKHUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTHIA;

BOCIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOW MPUPOIBI,
HE00X0IMMOCTH OEepPEeKHOTO OTHOIICHHSI K HeW, COOMIOICHHS STHUYECKUX HOPM TPU MPOBEACHUN
OMOJIOTHYECKUX MCCIICI0BAHMIHA;



OCO3HAHHE LIEHHOCTU OMOJIOTMYECKMX 3HAHMM JUIsl MOBBIIMIEHUS YPOBHS 3KOJIOIMYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHHE TMPUOOPETEHHBIX 3HAHUN M YMEHHUH B MOBCEJIHEBHOM JKM3HU JUIS OLEHKH
MOCIIE/ICTBUI CBOEH AEATENBHOCTH IO OTHOIICHHIO K OKpY)Karollel cpene, COOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAaHHE U COOITFOICHUE Mep TPO(DUIAKTUKN 3a00ICBAHHIA.

B cucteme cpennero oodiero oopasosanus «buonorusy», uzydaemas Ha 0a30BOM YpOBHE,
ABIISICTCS O0SM3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NpPEAMETHOW o0iacTu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

Ha 6a3e mentpa «Touka pocra» oOecrnednBaeTcsi peanu3anusi 00pa3oBaTEIbHBIX
MIPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HalpaBlIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBAaHUSAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHUd U C Y4ETOM
pexomenmanuii denepanbHOTO omeparopa yueoHoro npeamera «buonorus». OOpa3zoBarenbHas
IporpaMMa MO3BOJIET HHTETPUPOBAThH pealn3yeMble 37€Ch MOJXO0bl, CTPYKTYPY U COJepKaHuE
npu opranuzauuu oOydeHust Omosiormu B10-11 kiaccax, BBICTpOEHHOM Ha 0ase r000ro us
JOCTYIMHBIX yueOHO-MeToanueckux komiiekcoB (YMK). HMcnons3oBanue o0opynoBaHus 1ieHTpa
«Touka pocta» npu peanuzannu 1anHoil Ol mo3BosseT co3narh yCaoBHS:

* 1711 PACIIMPEHUSI COACPIKAHUS MTKOJILHOTO OMOJIOTUYECKOTO 00pa30BaHus;

* JUIsl TIOBBILIEHUS TIO3HABATEIbHOM aKTUBHOCTU OOy4aloUIMXcs B €CTECTBEHHO-HAyYHOU
obOnacru;

* ISl pa3BUTHUS JUYHOCTH PeOCHKA B Tpoliecce 00ydeHus OMOJIOTHH, €ro CITIOCOOHOCTEH,
(dhopMHUpOBaHUS U YIOBIETBOPEHHSI COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

e st paboOThl ¢ OJApPEHHBIMU IIKOJIbHUKAMH, OPraHU3alUU MX Pa3BUTHUS B Pa3IUYHBIX
obnacTsax o0pa3oBaTeNbHON, TBOPUECKON JACATEIHHOCTH.

[Ipumenss uudpossie 1abopaToprun Ha ypokax OMOJIOTHH, YYalIUecs] CMOTYT BBIITOJIHUTH
MHO>KECTBO JIaOOpAaTOPHBIX PabOT U SKCIIEPUMEHTOB I10 MPOTPaMMe OCHOBHOM IIKOJIBL.

Jliia u3ydenus 6uosioruu Ha 0a30BOM YpOBHE CpeIHEro o0iiero oOpa3zoBaHUs OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Hexmento), B 11 kmacce — 34 gaca (1 yac B HeeIno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETHKOW W mpaBoM. Ponb Owonornm B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HaYK.

MeTo1pl TO3HAHUS KUBOM MpHUpPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJIacCU(pUKaIus, MOJIeIUPOBaHHE, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon nu @. Kpuxk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3AIMS.

XKusble cuctembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHusi Ouosoruu. OTianune KUBBIX
CUCTEM OT HEOPraHU4YEeCKOW MPUPOIBI.

CpoiicTBa OWocucTeM H HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBI.

JdemoHncTpauuu:

Tabmuubl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XuMUYecKui ~ cocTaB  KJIeTKUM.  XUMHYECKHME  DJIEMEHTBI:  MaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Bosia u MuHepaibHbIe BEIIeCTBA.

OyHKIMM BOJBl W MUHEpPAJbHBIX BellecTB B KieTke. llomaep:kaHue OCMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHune 6enkoB. AMMHOKUCIIOTEI — MOHOMEpHI OenkoB. HezameHnnumeie
U 3aMEHHUMbIE aMHHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPbI OEIKOBOM
MOJIEKYNbl (TIepBHYHAs, BTOpUYHAs, TPETHUHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

depMeHTbl — OHonoruyeckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LEHTD,
cyoctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbel. Otimuus  (QepMeHTOB  OT
HEOPraHMYECKUX KaTaIn3aToOPOB.

VYraeBoJipl: MOHOCaxapupsl (TII0K03a, prbo3a U Je30Kkcuprbdo3a), aucaxapuasl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, IeJUTo03a). buonorndeckue ¢yHKIUN
YTJIEBOJIOB.

Junuapl:  Tpurauuepunasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonornueckue QpyHxnuu nununoB. CpaBHEHHE YII€BOJOB, OSIKOB U JMIUAOB KaK
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxnmu PHK. Buger PHK. AT®: crpoenune u
byHKIMH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJICHUCTBUS UICH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYSHHS KIIETKH.

Krnetka xak nenocrHas xuBas cucrema. OO1ue Npu3HaKy KJIETOK: 3aMKHYTasl Hapy>KHasi
MemOpana, mosekynbl JJHK kak reneTrueckuii anmapar, CucTeMa CHHTe3a Oenka.

Tumbl  KIETOK: dyKapuOTHYeCKass H mpokapuothdeckas. OCOOCHHOCTH CTPOCHHS
MpOKapuoTHUECKOM KieTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTUUECKOMN KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKA, INIMKOKAJIUKC, MX (PYHKIIHH.
[Inazmatuueckass MemOpaHa, e€ cBoiictBa M (QyHKuuu. llutomnmazma u €€ opraHoujbl.
OnnomeMOpannblie opranouas! kietku: J1IC, annapat ['onpmxu, muzocoMsl. [lomyaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHUH, IIacTUibl. lIpomcxoxaeHre MHUTOXOHIAPUN M IUIACTH.
Buner nnactun. HememOpanHbie opraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIA EHTP, IEHTPUOJIH,
PECHUUKH, KIyTUKH. DYyHKIIUN OpraHOUI0B KIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kietku. CTpoeHue sapa: siaepHas 000J04YKa, KapuoIuiasma,
XpOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsanu, M. llneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuxk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOHM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas TabauIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunTes Oenka», «CTpoeHune Mosekyisl 6enkay, «CtpoeHue GpepMeHTay,
«Hyxnennossie kucinotbl. [JHK», «Ctpoenue monekynbl AT®D», «CTpoeHue 3yKapuoTHIECKON
KIeTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHMEe pacTUTENBbHOM KIeTKu», «CTpoeHue
IIPOKApPUOTUYECKOH KIETKN», «CTpOCHHE Apa KIETKNY, «Y TIeBOAB, «JIunuapm.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JIaGopatopHass pabota Ne 1. «M3ydyeHue KaTalUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpPOEHHUS KJIETOK PACTEHHH, >KUBOTHBIX U
OakTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEnaparax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOMeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUd OOMEH) u
TUCCUMIIIALIUSA (SHEpreTUYecKuii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Ponb
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tunblr oOMeHa BeriecTB: aBTOTpPOoHBIA U rereporpodHsiii. Ponb pepmeHToB B 0OMeHe
BEIIECTB U MPEBPALLEHUHN SHEPTUHU B KIIETKE.

@otocunTe3. CBeroBas u TemHOBas Ha3pl ¢orocuHTe3a. Peakmuu ¢dorocuHTesa.
D¢ dexTuBHOCTH (POoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3a IS )KU3HM Ha 3emite. BiusHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIECHHS €r0 MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHMA.



XeMocuHTe3. XEeMOCHHTE3Upyome OakTepuu. 3HAUYeHHWE XEMOCHHTE3a I KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B  KJeTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl SJHEpreTuueckoro oomena. I'nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxucieHue, WM KJIETOYHOE  JpixaHue. OKHCIUTEIBHOE
dbochopummpoBanue. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. [eHermyeckas wunpopmamms u JIHK. Peamumzamus
reHeThuyecKkoil uHopmanuu B Kierke. ['eHeTuueckuil koj U ero cBoicTBa. TpaHCKpUMIIMS —
matpuuHnblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Otansl Tpancasiiuuu. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3Hu — Bupycel. Hceropus oTkpeiTus Bupyco (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS U )KU3HEHHOTO 1IMKIa BUpycoB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U 4YeJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nummyHoneguuura yeinoneka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKSA, peBepTaza U HMHTErpasa.
[TpodunakTrka pacipocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.
JdemoncTpaumnu:

[Toptpersr: H. K. Konbros, JI. . UBanoscku, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunel  muranwmsy, «Metabomusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oOMeny», «Ximopormiact», «Potocunres», «Crpoenune IHK», «Ctpoenune u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenkay, «leHermueckuii Kom», «Bupycei»,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWla, ©Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenne JIHK u tpanckpunuwms», «buocunres
oenkay, «CTpoeHHe KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. Pa3MHoXeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Kierounslii MK, WM >KU3HEHHBIM NHMKN Kietku. MHTepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Pemmmkanus — peakuus marpuuHoro cuHTe3a JHK. Crtpoenme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. J[MIUIOMTHBIA M TarUIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaJAMSIX MUTO3a. BHOIOTMYeCcKuii CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHHWE OPTaHU3MOB, €0 3HAYEHHUE IS
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTrO.

Meiio3. Cragun wmeio3a. Ilpoueccsl, mpoucxoasimue Ha ctaausx meiosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'ametorenes — mporiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [I0IOBBIE JKEIE3bI:
CEMEHHHUKHU M sSu4HUKH. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u,
SIIeKIIeTKa) — crepmatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTpOEHUS SHIEKIETOK U
cnepmaTto3onioB. OmnoaorBopenue. [laprenorenes.

NunuBuayanbHoe pa3Butue (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (IMOPHOTEHE3).
Oranbel 3MOPHOHATIBHOTO PA3BUTHUS Y TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHWE, TacTPYIISIIHS,



opranorene3. [loctamOpuoHanbHOE pa3zBuTHE. THUIBI TOCTIMOPHOHAIBHOTO PA3BUTHUS: MPSMOE,
HenpsiMoe (JTMYMHOYHOE). BiusHHWE cpembl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaIUHN
pPa3BUTHSL

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIETKU
Oaktepuit», «CTpoeHHE IMOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIIETOUHBIN MUK,
«Permmukanua JITHK», «Mwutosy, «Meio3», «lIpamoe u Henpsmoe pa3Burue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YeJI0OBeKa», « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOI, MuKpomnpenaparbl «CriepMaTo30U/bl MIIEKOIUTAIOIIETOY,
«Sineknerka miekonuTaroniero», «KapmoknHes B KJIETKaX KOpelIka JyKa», MarHUTHas
Mojenb-anmiukanus «Jlenenue kierkny», moaens JJHK, monens metadaznoit XxpoMOCOMBI.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

JlabopaTtopnast pabota Ne 3. «HaGmogenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTaxy.

JlaGopatopnass padota Ne 4. «M3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernapaTax.

Tema 6. HacjieacTBEHHOCTh M H3MEHYMBOCTH OPTraHMU3MOB.

[Ipenmer u 3amaum reHeTuku. lMcropus pas3BuTug TreHeTHMKH. Ponb nurosoruu u
SMOpHOJIOTUY B CTAHOBJICHUH T'eHETHKHU. Bkitag poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, HUTOT€HETHYECKUd, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckasi CUMBOJIMKA, HUCIIOJIb3yeMasi B
CXE€MaX CKpELIMBAHMII.

3aKOHOMEPHOCTH  HACIEAOBaHUS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe cKpelnBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUA. 3aKOH paculerieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe CKpeliuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIEOBaHUS  MPU3HAKOB.
[{uToreneTnvyeckre OCHOBBI IUTHMOPHIHOTO CKPEIIMBAHMS. AHAIH3UPYIOIIEe CKpEllMBaHUE.
Hcnonb3oBanne aHATU3UPYIOIIETO CKPEUIUBAHUS ISl OTIpeACTICHUS T€HOTHIIa OCOOH.

CuerienHoe HacnefoBaHue npusHakoB. PaGora T. Moprana mno cuemIeHHOMY
HacjeA0BaHUIo reHoB. HapyllieHue clenieHys TeHOB B pe3yiibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACJIEICTBEHHOCTU. [ eHeTHUeCcKre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 1MoJiIa. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMeTHble Opranu3mbl. HacnenoBaHue mNpU3HAKOB, CHEIJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Poib cpeibl
B HEHACJIEJICTBEHHOM W3MEHUYUBOCTH. XapaKTEPUCTHKA MOIU(DUKAIMOHHOW H3MEHUYHBOCTH.
Bapuaunonssiii psan u BapuainmonHas kpusas. Hopma peaknuu npusnaka. KonmyecTBeHHble U
KaueCTBEHHBIC MPU3HAKU U X HOpMa peakinuu. CBoHcTBa MOIU(UKAIIMOHHONW W3MEHYNBOCTH.

HacnenctBenHasi, iy reHOTUNHYECKAs, U3MEHUMBOCTh. KOMOUHATHBHAS M3MEHUHUBOCTD.
Meiio3 u TMONOBOM TpOIlECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTalMOHHAas
M3MEeHUMBOCTh. Kiaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U



NpUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHUECKUX PSAAOB B HACIEICTBEHHOM
n3MenunBocty H. Y. BaBuiiosa.

BHesiepHas Hacia€e1CTBEHHOCTh U U3MEHUUBOCTD.

I'eneruka uyenoBeka. Kapuortun dyenmoBexka. OCHOBHbIE METOJbl T€HETUKHU YEJIOBEKA:
T€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETUUECKHM, OHOXUMHYECKUH, MOJEKYISIPHO-
reHeTnyeckuil. COBpEMEHHOE OIpEJeICHHEe TIEHOTUIIA: II0JHOI€HOMHOE CEKBEHUPOBAHUE,
TCHOTUITUPOBAaHKE, B TOM umncie ¢ momorisio [IIP-anamm3a. HacnencrBenusie 3a0oieBaHUS
YelloBEeKa: TIeHHble 0o0Jie3HH, OOJIE3HH C  HACJIEICTBEHHON IPeapacosioKEHHOCTBIO,
XpoMocoMHble Oosie3HH. ComaThueckue M TreHepaTUBHblE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHUMnIB 310pOBOrO 00pas3a KU3HH, TUArHOCTUKHU, TPO(PUIAKTUKNA U JICUEHUS F€HETHYECKUX
Oone3Hel. MeaMKO-TeHETUUECKOe KOHCYJAbTUPOBAaHHE. 3HAUEHHWE MEAMUIIMHCKONW TE€HETHKU B
MIpeI0OTBPAILEHUH U JICYEHUU TeHETUYECKUX 3a00JIeBaHN YeTOBEKa.

JdemoHncTpaumnu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAaHUE M €r0 HUTOTE€HETHYeCKas OCHOBAY,
«3aKOH pacHIeIIeHUss M €ro IMTOreHEeTHYecKass OCHOBa», <«3aKOH YHCTOTHI TramerTy,
«durubpunnoe ckpemuBanue», «lluTomornyeckne OCHOBBI JAUTHOPUAHOIO CKPELIUBAHUSY,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['€HeTHYecKkne KapThl PACTEHMI, )KUBOTHBIX
n 4yenoBekay, «l'eHeTka mosa», «3aKOHOMEPHOCTH HACJIENOBAaHMS, CLEIUIEHHOTO C IOJIOM»,
«KapruoTunsl 4yenoBeka U JKUBOTHBIX», «Buasl wu3MeHUHBOCTHY, «MoaudukanumoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalnoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Mojenu-anmiukauuu «MoHoruOpuaHoe ckpemuBanue», «HemomnHoe
noMHUHUpOBaHue», «Jurubpunnoe ckpemmBanue», «llepekpéct Xpomocom», MUKPOCKON U
MuKpomnpenapat «/{posoduna» (Hopma, Myrauuu (GopMbl KpbUILEB U OKPAcKH Telna), repoapuit
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaboparopHas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnaparaxy».

JlaboparopHas padota Ne 6. «M3yueHnne MoaAuPUKAIIMOHHON M3MEHUHMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO psifia U BapUALMOHHOW KPUBOI».

JlaboparopHas pabora Ne 7. «AnHamu3z wmyrtanuii y Japo3oduibl Ha TOTOBBIX
MHKpOIIpenaparax.

[Ipaktuueckas pabota Ne 2. «CocTaBiieHHe U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesnexnusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M MpOLECC. 3apOKICHUE CEIEKIMH U TomecTukanus. Yuenne H. W.
BaBunoBa 0 ImeHTpax NPOUCXOXKACHUS M MHOT000pa3usl KYIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METObI CeNeKIMH. MaccoBblii U WHAMBUAYAIbHBII OTOOPHI B CENEKIIUU
pacteHuil u kMBOTHBIX. OlleHKa 3KcTepbepa. bIM3kopoACTBEHHOE CKpeIUBaHUE — WHOPHIMHT.
Uucras nunus. CkpemmBaHWe YWCTBIX JHUHUNA. [erepo3uc, wunum TUOpHUIHAS CHIIA.
HepoactBenHoe ckpemuBanue — ayrOpuaunr. OtnanéHHas rulOpuauzanus U e€ yCHexu.
HckyccTBeHHBI MyTareHe3 M TMOJY4YEHHE TOJIUILIONI0B. JIOCTM)KEHMS CENEKLUU PacTEeHUH,
KUBOTHBIX U MUKPOOPTAHHU3MOB.



buorexHonorust kKak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHUs
pexomOunantHot JIHK u Tpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKpPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHu. KiIlOHMpoBaHME BBICOKONPOYKTUBHBIX
CEeNIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE M JTHYeckue mpodiembl. MO —
F€HETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. MBaHOB.

Tabmuuper m cxembl: KapTa «LIeHTpbI NMPOUCXOXKICHHUS M MHOTO00pasusi KyJIbTYPHBIX
pactenuit», «[lopoapl nomMalHuX KMBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotel akamemmnka M. @. HWanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypel U KIOHHpoBaHHUE», «KoHCTpynpoBaHHE M MEpPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: My KM IUIOJIOB U KOPHEIUIOZOB JUKHUX (OPM U KyJIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEeJNEKIIMH PACTeHUM U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KVIIACC

Tema 1. IBoTrOMOHHASA OMOJIOTHS.

[Ipennochlik BO3HUKHOBEHHUSI 3BOJIIOLMOHHOM TEOPUU. DBOJIIOIMOHHAS TEOpUS U €&
MecTo B OHoJioruu. BiusiHre 3BOJIIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CupnerenbctBa sBomonuK. [lameoHTosIOTHYECKUE: TOCIEA0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOMHUCH, epexoaHbie popMmbl. buoreorpaduueckue: cxoICTBO
U paznuuue GayH U GIop MaTePUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOJACTBA M Pa3iuuus >MOPUOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, AaHAJOTUYHbIE, PYIUMEHTApHBIE OpraHbl,
aTaBU3MbL. MOJEKYIIpPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX MyTeH Y BCEX OPraHU3MOB.

Opomionmonnas teopus Y. JlapBunHa. Ilpeamochuiku BO3HUKHOBEHMSI JapBHHHU3MA.
JIBuKyIue Cuiibl ABOJNIONHMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpHU
OTPAaHHUYEHHOCTH PECYpPCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBoonun (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomtonud. [lonmynsuus kak eIMHULIA BUAA U S3BOTIOLUU.

JIBuxkymue cuiibl ((akTopbl) 3BOJIONWK BHJIOB B Mpupoje. MyTallMOHHBIN Mpollecc U
KOMOMHATHBHas M3MEHUMBOCTh. [lomynsinoHHble BONHBI W Apedd renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOOp — HampaBisionuii ¢axtop 3Boitonud. DOpMBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar dBOONHH. [IpuMepsl mpucnocoOieHuit
y OpranuzMoB. ApomMop(h03bl U UINO-aIaNTAIUH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHoBHble (OPMBI BHA000pa30BaHMS:
reorpapuueckoe, IKOJIOrHIECKOE.



MakposBomtonus. @opMbl 3BoSIOLUH: (pueTHdecKas, JWBEPreHTHAas, KOHBEPreHTHas,
napaenbHasi. HeobpaTtuMocTh 3BOTIONNH.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajimu3anus. A,Z[aHTI/IBHaSI paananus.
JdemoHncTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmuuet u cxembl: «Pa3BuThe OpraHmdeckoro wmmpa Ha 3emiiey, «3apoJbIIu
MI0O3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «DopMbl OOppOBl 3a CYIIECTBOBAHUEY,
«EctectBeHHbIl  0TOOP», «MHOroOOpazue CcOpTOB pacTeHuiy, «MHOTo0oOpa3sue mopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas M3MEHUYUBOCTbY, «Apomop¢o3b1»,
«Unmoanantaum», «OOmas aereHepauusy», «/Bwxyiume cunesl sBosonumn», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue», «lIpucrnocobieHHOCTh
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKpPAcKu, HabOp MI0I0B U
ceMsiH, KoJuteKuust «[Ipumepbl 3alUTHRIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», Moieidb «OCHOBHbIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHas MoJienb «CTpOeHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJuleKius «@POpMBI COXPAaHHOCTH HMCKOIAaeMbIX
KUBOTHBIX U pacTeHHil», Moaens anmuukanus «llepekpéct xpomocom», BiIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkm», MukpornpemnapaT «J/lpo3zoduna» (HopMma,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH Tea).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPUIOY.

JlaGopaTopnass pab6ota Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble TIPEACTaBICHUS O 3apOXKIACHUM XKU3HU. HayuHble runoTe3sl BOSHUKHOBEHHMS
KU3HU Ha 3emsie: aOMOreHe3 M IMaHCHepMHs. XUMHUYecKas 3BOJOLUA. AOUOTEHHBIN CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCICPUMEHTAIBHOE  IOJATBEPKICHUE
XUMUYECKOH 3BoJronn. HavanbHbple 3Tanbl Ononoruveckoit ssomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP U BOSHHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKHU U UX
3BOJOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emie no 3pam u nepuoaaMm. Karapxeid. Apxelickas
npoTepo3oiickas 3pel. [lameosoiickas spa w €€ mepuoabl: KeMOPUHCKHHA, OPIOBUKCKHH,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TIEPMCKUM.

Me3o30iicKkas opa 1 €€ epUoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30licKas 9pa u €€ nepuoIpl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOI€HOBBIH.

XapakTepucTuKa KiIMMaTa M TeoJOorHyeckux mnpoiieccoB. OCHOBHBIE ATallbl 3BOJIIOLMHU
pPaCTUTENBFHOTO M KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBreHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BOJIoLMU. OCHOBHbBIE CUCTEMATUUYECKUE
TPYIIBl OPraHU3MOB.

DOBOJIIOIMSL  4YeJIOBeKa. AHTpPOINOJOTUsl KakK Hayka. Pa3BuTue MNpeICTaBICHUNA O
IIPOUCXOXKICHUN YeloBeKa. MeToabl n3ydeHus aHTponorenesa. CxoAcTBa U pa3jinyus 4eJI0BEKa
U KUBOTHBIX. CHCTEMATUUECKOE MOJI0KEHUE YETOBEKA.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass HW3MEHYHMBOCTh U
ecTeCTBEHHbII 0TOOp. OOIIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYAa, MBIIJICHUE,
peub.

OcHOBHBIE CTagUU U BETBU 3BOJIIOLUU YEJIOBEKA: ABCTPAIONUTEKH, UENOBEK yMEINbIH,
Yenosek mnpamoxoadamui, YenoBek HeaHaepranbckui, Yenoek pasymHbii. Haxonxu
HCKOIIA€MBIX OCTaTKOB, BpEMS CYILLECTBOBaHUS, 00JIACTh PAaCHpPOCTPaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJBIIME Pachl: €BpOINEOUHAs (€Bpas3uiickas), HErpo-
aBCcTpajouHas  (9PKBaTOpHallbHAas), MOHTOJIOMAHAs  (a3WaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJICTaBUTENIE YEIOBEYECKMX pac K YCIOBUSM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Munep, I'. FOpwu, Y. JlapBus.

Tabmuupl u cxembl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHmueckoro
mupa», «PacturenbHas kieTka», <«OKuBoTHas kietka», «lIpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay, «CpaBHEHHE aHAaTOMHYECKHX 4epT CTPOCHHUS
YelloBEeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJleOHTOJOTUYECKUX HAaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UenoBedyeckue pach».

O6GopynoBanue: w™mymspku — «lIpoucxoxknaeHne dYenoBeka» (OFOCTBI  aBCTPAIONMTEKA,
MUTEKaHTPOIa, HeaHAepTallblla, KPOMAaHbOHIIA), CIACHKU WM HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YEJIOBEKa (KaMHH-YOTIEPHI, pyOmsia, ckpediia), TEOXpPOHOJIOTHYECKas Ta0uIa,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KHBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[IpakTnueckas padota Ne 1. «M3ydeHue UCKOMMAaeMbIX OCTaTKOB PAaCTEHUHN M KUBOTHBIX B
KOJUIEKIIUSIX).

DKCKypcusi «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayYHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pa3fenbl AIKOJOTMH. MeToAbl 3KOJOTHYECKHX
UCCIeIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKa.

Cpenpl  oOuTaHMsl  OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  IOYBEHHas,
BHYTPHOpPTaHU3MEHHAsI.

Okonorudeckue Qaxtopsl. Kraccuduxamnus sxosnornueckux (GakTopoB: aOMOTHYECKUE,
OMoTHUYeCKHe U aHTpornoreHHsIe. JlelicTBre IK0JIOTHYecKrX (PaKTOPOB HAa OPTaHU3MBI.

AbGuotuueckue  (QakTOpel:  CBET, TEMIIepaTrypa, BIAXHOCTb. DOTOMEPUOAU3M.
[IpucnocobaeHunss OpraHu3MoB K JeHCTBHIO abnoTHuecKux pakTopoB. bruomoruueckre puTMbl.

buotnueckne daktopbl. Buasl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYpPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero Gopmbl. [lapasuTusm, koomnepamus, MyTyalin3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAINU3M, HEUTpaiau3M. 3HaueHHe OHUOTHUYECKUX
B3aUMO/ICHCTBUI IJIs CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTead MOMYJISLUN:
YUCJIEHHOCTb, IUJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauusd. JuHamuka
YUCJIEHHOCTH MOMYJISALMH U €€ Perysiiusi.

JdemoHcTpauuu:

[Moptpetsr: A. T'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomynmsmum», «3aKOHOMEPHOCTH pPOCTAa YUCIEHHOCTH TOMYJISLIUN
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdomnorudeckne 0cOOEHHOCTH PACTCHHI U3 PAa3HBIX MECT
OOUTaHUSD).

JIaGopatopHnas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuaeckas padorta Ne 2. «[Toac4ér MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CooOmiectBo  opranuzmMoB  —  OuoneHo3.  CTpykTypbl — OuoOlleHO3a:  BHUIOBasd,
MIPOCTPaHCTBEHHasd, Tpouueckas (numieBas). Bunpi-nomunanTsl. CBA3U B OMOLIEHO3E.

Dkojnorudeckre cucreMbl (3kocucremsl). [lonstue 06 skocucreMe U OHOTEOLEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOJIYIEHTBI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHHU
skocucteMmbl. IlumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTelM 3KOCHUCTEMBI: OHoMacca,
MPOJIYKIMS. ODKOJOTUYECKHE MUpaMHUAbL: MPOAYKIUH, YHUCIEHHOCTH, OnomMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynsauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M pEK. OKOCHUCTEMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPO3IKOCHUCTEMBI. YpOOsKocHucTeMbl. buonorndyeckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocHCcTeM. COXpaHEHHE OMOJIOrMYEeCKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o omochepe. I'panuripl, coctaB U cTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (ynknun. OcoOeHHOCTH OMochepbl Kak TIIOOATBHOW 3KOCHCTEMBI.
JlunaMuueckoe paBHOBeCcHE U 0OpaTHas CBs3b B Omocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE LMKIBI AJIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpOTIOTEHHBIE U3MEHEHUs B Onocdepe. I modanpHbIe
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBaH#e IpUpoibl U yenoedecTBa. CoxpaHeHne OMopa3sHooOpa3us Kak OCHOBA
ycroiunBocTy 6uocdepsl. OCHOBA PallMOHANIBHOTO YIPABICHUS MPUPOAHBIMU PECypcamM U UX
ucnoJib3oBanue. J{oCTkeHus: OUOIOTHH U OXpaHa MPUPOIBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuer u cxemsl: «llumessie nenu», «buorneHos: coctaB u cTpykrypay, «lIpupoansie
coobuiectBa», «llenn nuTaHus», «Kojoruueckas nupamuaay, «buocdepa U uyersOBEK»,
«JKocucTeMa LIMPOKOJUCTBEHHOTO Jieca», «DKOcHCTeMa XBOMHOro isecay», «buoleHos
BoZoéMa», «ArporeHo3», «lIpuMepHble AaHTPONOreHHblE BO3ACHUCTBUS Ha TMPUPOLIY»,
«BaxHelilue WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boma», «llouBa — BaxkHeimias
cocraBistomas ounochepb», «DakTopsl Aerpaaanuu nouBy, «llapHukoBeii d3GherT, «DaKTOphI
pazmoaKTUBHOTO 3arps3HeHus Onocheps», «O0mas crpykrypa 6uocheps», «Pacrpocrpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH OHochepsl», «KpyroBopoT yriepoma B OGuocdepey,
«KpyroBopoT a3orta B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKALHS «Tunuuxsle OMOLIEHO3BI», repOapuit
«PactutenpHble  coolmiecTBa», Kouiekuuu — «buomeHos»,  «BpemuTenn — BaKHEHIIHMX



CENIbCKOXO3SHCTBEHHBIX  KYJIBTYP», TepOapuM M KOJUIGKIMM PACTEHHH M SKUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM 3KOJIOTMYECKUM I'pyIIIaM 0JHOro Buja, KpacHas kaura Poccuiickoin
®eneparyn, n300paKeHHsI OXPaHIAEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornmacno ®I'OC COO, ycraHaBaMBarOTCI TpeOOBaHMUA K pPE3ylbTaTaM OCBOCHUS
00yJaroImUMUCs MPOrpaMM CpPEIHETO 00Iero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM H
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX PE3yJbTaTOB OCBOCHHS IpenMeTa «BHONOTHusy BBIICICHBI
CIIENYIONIME  COCTaBIAIONIME: OCO3HAHWE OOYJAIONIUMHUCA  POCCUMCKOM  TpaxgaHCKOM
UJICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOTIPEJICIICHHIO,
HAJIMYME MOTHUBAIMU K OOy4YeHHWIO OWOJIOTHH, IIeJICHANMPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHHUI JIMYHOCTH HA OCHOBE KITIOUCBBIX IEHHOCTEH M MCTOPHYCCKUX TPATUIMN Pa3BUTHUS
OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOUIUXCsl PYKOBOJICTBOBATHCS B
CBOCH  JICATCIILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IIEITU ¥ CTPOUTH )KU3HCHHBIC TUTAHBI.

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHS TpeaMmeTra «BHOJOTHsS) IOCTHraroTCs B CIWHCTBE
y4eOHOM U BOCHHUTATENbHON AEATEIHLHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH MW HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, PAa3BUTHUS BHYTPEHHEW MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBaXEHMsI K 3aKOHY U IPaBOMOPSAKY, YEJIOBEKY TpyJa U CTapIIeMy MOKOJIEHHIO, B3aMMHOIO
yBaXEeHHs, OEpeKHOr0  OTHOIIGHHS K  KyJAbTypHOMY  HACJIEIUI0 W  TPaIulusM
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanyu, Tpupojie U OKpYyKaroleu cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMSI yueOHOTro npenMera «buonaorusy MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOyYaroUIMXCsi PyKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMii, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IEHHOCTSAM POCCHIMCKOrOo  00IlecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONbITa ACSITEIbHOCTH B IMPOILIECCE peaan3allid OCHOBHBIX
HaMpaBJICHUN BOCIHUTATEIbHON JAATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydYarollerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, YBaXK€HHE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEILHOCTH MPH CO3JaHUH Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKIX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO IMO3MIIMIO TIO OTHONIGHHIO K SIBICHUSM
COBPEMEHHOU KU3HU U OOBIICHITH €€;

YMEHHE y4YUTBIBATH B  CBOUX JCUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIFOJICH ¢ pa3HBIMU YOSXKICHUSAMHU, KYIbTYPHBIMH [EHHOCTSIMH U COIUATBHBIM
MOJIOKEHHUEM;



FOTOBHOCTb K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBIIOJHEHUS Y4EOHBIX,
[I0O3HABATENIbHBIX M UCCIIEJOBATEIbCKUX 3aJad, YBAXKUTEJIBHOIO OTHOLICHMS K MHEHMIO
ONIOHEHTOB IIPU 00CYKIEHNUU CIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO CONEP KAHMUS;

TOTOBHOCTb K T'YMaHUTapPHOMN U BOJOHTEPCKOU EATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKCHUS K
CBOEMY HapoAdy, YyBCTBa OTBETCTBEHHOCTH Iepes PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIECHHE K NPUPOJHOMY HACJIEIUWIO U TMaMITHUKAM IPUPOJIbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YUEHBIX B CTAHOBJIEHUE U pa3BUTUE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOTO 00IIECTBA;

uaeiHast yoex1€HHOCTb, TOTOBHOCTD K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUU C TPAJULMAMH HapOJ0B
Poccnu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KM3HU (30pOBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBUJI U HOPM, cOAlaHCUPOBAHHBIN PEKUM 3aHSATHH U OTHAbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOTro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHUMAaHHE [IEHHOCTH TMPaBWJI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO O€30IacHOTO
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOI,
HapKOTHKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYAOII00ueE;

TFOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U  CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
NEeSTENbHOCTb;



MHTEpEC K pasIuuHbIM cepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHUE COBEPILATh
OCO3HAHHBIH BEIOOp OymyIiel mpodeccruu U peanr30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEH
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNE K IMPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMUYECKOW KYIBTYpBI: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYXKAIOUIEH cpeapl;

OCO3HAaHKE TJI00aJIbHOI0 XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTel UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh NpHOOpeTaeMble IPHU U3YYE€HUN OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUH MNpoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIO/IEHNE
MpaBWJI NOBEAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXPAaHEHHE PAaBHOBECUS B JKOCHUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OUochepbl);

aKTUBHOE HENpUSTHE NEHCTBUM, MPUHOCSIIUX Bpea OKpYXKarollell NpUpOAHON cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4Yue Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyIbTYphI, OIBITA
NESITeHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA WMH B
MMO3HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOW ITPAaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKON JIEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM U OOIIECTBEHHOM TMpPaKTUKH, OCHOBAHHOIO Ha JAMajore KYyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOJACUCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHAJILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPE/ICTaBICHUsI 00 OKpYKaIoLeM
MHpEe Kak O eIMHCTBE IMpPHUPOJIbI, 4YeloOBeKa U 00IlIecTBa, B TO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTHH JAJISi COBPEMEHHOW IMBHIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXOJA U3 II00abHBIX
9KOJIOTHYECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOHYMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTHYECKHX 3HAHUU B ILIETSX MOBBIIICHUS OO0IIen
KYJIbTYPbI, €CTeCTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOMW 4YacTH (PYHKIHOHAIbHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONy4aeMmble 3HAHUS [UIsl aHAIM3a W OOBSICHEHHS SBICHUN
OKpYXXAIOILIEr0 MHpa M MPOMCXO/IIUX B HEM H3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIFOUEHUs] Ha OCHOBE HAyYHBIX (DAaKTOB W HMEKOIIUXCS JaHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSTENIFHO HCHOJIBb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl pEIleHUs
po0JIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTU HAyYHOW NESTENbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IMPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAIBEHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHHH 1O OHOJIOTMM B COOTBETCTBHHM C JKU3HEHHBIMHU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOEGHUS ydeOHOro mpeamera «buoJsiorus» BKIIOYAIOT:
3HaUMMbIe U1 (OPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIOMIUXCS  MEXKIUCIUTIIHHAPHBIC
(MexTpenMeTHbIE) OOIeHayYHbIE TTOHSATHUS, OTPAKAIONIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOLECC, CUCTEMa, HAay4HBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYruxX), YHUBEpCaIbHbIE
yueOHbIe JecTBUS (TT0O3HABAaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISATHUBHBIE), 00ECIeUnBaONINE
dhopmupoBanne (HYHKIIMOHATHLHON TPAMOTHOCTH W CONMAIBHOW KOMMETEHIIMH OO0yJaroniuxcs,
CIIOCOOHOCTh 00y4aromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4yeOHbIE JAEHUCTBHA B II03HABATEIbHOH U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOEHUSI MPOrpaMMBbl CpeIHEro ooOiero oopa3oBaHUs
JOJIKHBI OTPAXKaTh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalIu3a,
CUHTE3a, CpaBHEHMS, KiaccU(UKaIMu, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMU);

OTIPENeNATh LEeIN JeATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyIbTAThI ACATEIHLHOCTHU C MOCTABICHHBIMH LIETSMU;

WCIO0JIb30BaTh OHMOJOTHMYECKUE MOHATHS Ui OOBsSCHEHUS (aKTOB W SABICHUN >KHUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXJAeHHs] (MHIYKTUBHBIC, ACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pacCMATPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIE CPEJCTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUYUH pa3HOTO poja,
BBISIBIICHHBIX B Pa3IUYHBIX WH(OOPMAIIMOHHBIX UCTOYHHUKAX;

paspabaThIBaTh IJIaH PEUISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCA MaTepUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLICHUBAThH COOTBETCTBUE PE3YIHTATOB IICIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACITEIHbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSX pPEaTbHOTO, BHUPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHSI:



BIIQJICTh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKOW M MPOCKTHOM JEATEIILHOCTH, HAaBBIKAMU
paspernieHus mpodieM, CnocoOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOHMCKY METOOB
pEIICHHS MPAKTUIECKHX 3371249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JCSITEILHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIINH, MPEOOPA30BAHUIO M MPUMEHEHHUIO B yYEOHBIX CHUTYalMsIX, B TOM YHCIE MPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIN THIT MBIILJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (OPMYIMPOBATH COOCTBCHHBIC 3a/J1a4ll B 00pa30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATH
TUTIOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelhCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3MPOBATh TIOJNYYCHHBIE B XOJIe PpEHICHWS 3a7add  pPe3ylbTaTbl, KPUTHUECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBAThH MPUOOPESTEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHANPABIICHHBIN IMOWCK IMEPEeHOca CPEICTB M CIOCOOOB JCHCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [O3HABATEIBHYID W  MPAKTHYCCKyl0  oOnactu
KU3ZHEJCSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrHHAIbHBIE TMOAXOAbl M PpEIIeHMs, CTABUTh
poOIeMbl U 3a/1a4H, TOMYCKaIOLUe albTEPHATUBHbBIE PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3UYHBIX MCTOYHHUKAX MH(pOpMalUU (TEKCTE y4eOHOro mnocodwus,
HAy4YHO-TIOMYJISIPHON JUTEepaType, OMOJIOTMYECKUX CIOBApAX M CHPAaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHbBIX, B MHTepHere), aHAIM3UpOBaTh WHGOPMALMIO DPA3NUYHBIX BUIOB U (POpM
MIpeICTaBJICHUSI, KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHble METOJbl MpHU IOUCKE U OoTOOpe
Oouosnoruueckoi HHGopMaIum, He0OXOIUMOM JIIsl BHIIIOJIHEHUS! y4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (QOpMYy MpeACTaBIeHUS OHOJIOTrHYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMMsbl, TaOIUIIbI, PUCYHKH H IPYTOe€);

WCIOJIb30BaTh HAYYHBIN $3bIK B KauecTBE CpeACTBa HpH paboTe ¢ OHOJIOTrHYEeCcKOn
uHpopMalven: NPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHUeCKHWe 3HAKU U CUMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, MHCIOJB30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BIIJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  HMHPOpMAIMK, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiaieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JAeliCTBUSIMH:

1) o6menue:

OCYILIECTBIISATh KOMMYHUKAIIUKA BO BCceX cepax KM3HHU, aKTHBHO y4aCTBOBATH B JTUAJIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBHITIOJHEHHUS TIpe/UlaraeMod 3aJadyd, Yy4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUH APYTHX YYACTHUKOB JHUAJIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIIEHHS, NOHUMAaTh 3HAYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIH, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIHHOE OTHOIICHHE K COOSCEJHUKY M B KOPPEKTHOH (opme
(bopMyTHpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C MCIIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MIOHMMAaTh M MCIOJIb30BaTh NMPEUMYILECTBA KOMAH/IHON M WHAWBUIYaIbHOM pabOThl mpH
pelieHny OMoJIoru4eckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS NPU PELICHUH y4eOHOU 3a/1auH;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN KaK/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHU30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA TO €€ TOCTHMKEHMIO: COCTAaBIATH IUIaH JACHCTBHM, paclpelesiTh POJH C YYETOM
MHEHUH YYaCTHHUKOB, 00CYKJaTh pPe3y/IbTaThl COBMECTHOW pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa U KaXKJOr0 yJaCcTHMKA KOMaH[bl B OOIIUN pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE INPOEKTHI, OLICHMBATh WACH C INO3WLUN HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX CHUTYalUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKEHUE, OBITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3anus:

UCIOJb30BaTh OWOJIOTMYECKHE 3HAHUS Ui BBIABICHHMA NpoOIeM M UX pEIIeHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH LIE€JIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKax IO OTHOLIEHUIO K JKMBOM IPUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIbHO OCYILECTBJISATh IO3HABATENIBHYIO JIEATENIHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUpPOBAaTH COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHON JEATENBHOCTH H
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTABJIATH IJIaH PELIeHUs MPOoOJIeMbl C YYETOM MMEIOLINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciMpsATh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MTPEIOYTEHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pYAMIIMU B Pa3HBIX 001acTAX
3HaHUH, MOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHBIN U KYIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHBBI B IESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISAM;



BIIQJICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAHUH, HCIIOIH30BATh MPUEMBI pedIeKCuu
JUTSL OIIEHKU CUTYAIINH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIBTATOB JCSITEILHOCTH;

3) npuHsATHE CeOS M APYIUX:

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJAOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIBTATOB JCSITEILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOrO YeIOBEKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3yabTaThl 0cBoeHUs nporpamMMbl COO no 6uosoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JeMCTBUII 1O OCBOECHMIO, HMHTEpHpETaluyd U NpeoOpa3oBaHUIO 3HAHWM, BH/JIBI
JESITENbHOCTH TI0 TOJYYEeHHIO HOBOTO 3HAHMS U MPUMEHEHHMIO 3HAaHUW B Pa3iIMUYHBIX Y4E€OHBIX
CUTyallUsiX, a TakXe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX C Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUeHUsI.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS ydeOHOro mnpenmera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

cOpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OMOJIOTUHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PAcKpbIBAaTh COJEPKaHUE OMOJOTMYEeCKUX TEPMUHOB U MOHSATHIM: KU3Hb, KIIETKA,
opraHus3M, Merabosu3M (0OMEH BEIIECTB W NPEBpAIllCHHE HOHEPTrUM), TOMEOCTa3
(camoperynsinusi), ypoBHEBash  OpraHu3alusl >KUBBIX  CHUCTEM, CaMOBOCIPOU3BEICHUE
(pempoiyKius), HaCJIEeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHMOJIOTHYECKHe TeOpuH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHasi,
LEHTpaJdbHasl JOrMa MOJEKyJsipHOW Oumonoruun), 3akoHbl (I. Mengens, T. Moprana, H. U.
BapuiioBa) u yueHus (0 EHTpax MHOTOOOpa3usi ¥ MPOUCXOKACHUS KYIbTYpHBIX pacTenuit H. U.
BaBuioBa), onpenenats rpaHullbl UX MPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJAAMH HAyYHOTO TMO3HAHHUS B OMOJOTHU: HAONIOIEHUE U OMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJICHUH, OpraHu3alus U TMPOBEJEHHE OHOJIOTMYECKOTro
OKCIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMHU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PE3YNbTAaTOB, HCIOIb30BAHHBIX HAYYHBIX TMOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBObI HA OCHOBAHWH IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIE IIPU3HAKU BHPYCOB, KIETOK IPOKAPUOT M 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
NIPEBpAILEHUs] PHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTHMYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PAa3MHOKEHNS, UHAUBUAYAJIbHOTO Pa3BUTH
opraHu3Ma (OHTOI'€HE3);

YMEHHUE TPUMEHSATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIIEHUI B MOBCEAHEBHOM KHU3HU C IENIbI0 00eCTIeYeHNs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJEH, COONIOJCHHUS HOPM



IPaMOTHOTO TOBEJICHHUSI B OKPY)KAIOLIEH MNPHUPOJHONW cpeae, MOHMMaHHE HeoOXOAUMOCTH
WCTIOJIb30BAHUS JIOCTIKCHUNA COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJIOTHH Ul PalyoHAIBHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pellaTh >3JIEMEHTApHblE T'€HETHMYECKUE 3ajaud Ha MOHO- M JUTrHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJEI0BaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U IpakTHUecKue padoThl, cOOIOAATh MpaBuia Ipu
paboTe ¢ yueOHBIM U Ja00opaTOpHEIM 000PYIOBAHUEM;

YMEHHME KPUTHUECKU OLIEHWBATh U HHTEPIPETHUPOBATH HMH(OPMALNIO OHOJIOTrHYECKOIO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM MHQOpMaIMK, Hay4YHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE ITMCBMEHHBIE U YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJIBKMX HCTOYHHUKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHs ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJI’KHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCTe W POJM OMOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOI €CTeCTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COAEPKaHNE OMOJOrMUECKUX TEPMUHOB U MOHATHI: BUA, HOMYJIALMS,
reHoOH A, SBOJIONMS, JBIKYIIHE CHIBl ((aKTOphl) 5SBOJIONHH, IMPUCIIOCOOIEHHOCTh
OpraHu3MOB, BHJI000pa30BaHME, HKOJOTMYECKHE (AKTOPbl, HKOCHCTEMA, IPOTYLECHTHI,
KOHCYMEHTBI, PeIyLI€HThI, LIeTIU MMUTaHMs], SKOJOrMYecKas MupaMua, OMoreoreHos, ouocpepa;

yMEHUEe Hu3iaratb Ouosnoruyeckue Teopuu (3BoironMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUs IBOJIIOLUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apopliieBoro cxojcrea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosonuu A. H. CeBepiioBa, ydeHUs: O
ouochepe B. 1. BepHazckoro), onpenensTs rpaHULbl UX IPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHUE BJaJIeTh METOJAMU HAyYHOTO IIO3HAHUS B OMOJIOTMM: HAOJIIOJEHUE U OIMCAHUE
KHUBBIX CHUCTEM, IIPOLIECCOB M SIBIEHHMH, OpraHum3auus W MpOBeACHUE OHOJIOTHYECKOro
SKCIIEPUMEHTA, BBIJIBUKCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIeyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX pPE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYUHBIX IOHITHH,
TEOpHUIl U 3aKOHOB, YMEHHUE JIe1aTh BBIBO/Ibl HA OCHOBAHUHU IOJIY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEISATH CYIIECTBEHHbIC TPU3HAKU CTPOEHUS OMOJIOIMYECKHX OOBEKTOB: BUOB,
NOMYJSALUM, TNPOAYLIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OI[EHO30B M 3KOCHCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOTO  OTOODa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AECHUCTBHS 3KOJIOTMYECKHX (AKTOPOB Ha
OpPraHM3MBl, [IEPEHOCA BEIIECTB U MOTOKA PHEPIMH B DKOCHCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB W OHMOr€OXMMHUYECKUX IMKJIOB B
ouocdepe;

YMEHHUE TPUMEHSATH MOJTy4YeHHbIE 3HAaHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM KHU3HU C IENIBI0 00eCTIeueHHs
0€30MaCHOCTH CBOETO 3J0POBbS UM 3/I0POBbSl OKPYKAIOIIMX JIIOJEH, COOJIIOJEHHUS HOpPM
IPaMOTHOTO TMOBEJICHUsI B OKpY)KAaIoLIeH MNpUpPOJHONW cpele, MOHMMaHHE HeoOXOAUMOCTH



HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Ouosiorun Ui palMOHAJILHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBIATh CXEMBbl IepeHOoca
BEILIECTB U SHEPTUH B IKOCUCTEMAX (LI€TIH MUTAHUSA);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TMPAKTUYECKHE pabOTHI, COONIOIATh MpaBHia HpPU
paboTe ¢ yueOHBIM U JTabOPATOPHBIM 000PYIOBAHHEM;

YMEHHME KPUTHUECKU OLIEHHWBATh W HHTEPIPETHPOBATh HMHOOPMALNIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM HMH(oOpManMK, HAyYHO-NIONMYJSPHbIE MaTepuaibl), pacCcMaTpuUBaTh IJI0OAJIbHBIE
9KOJIOTMYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IUCbMEHHBIE WU YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 W3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTIL Kak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cucTEMBI U NX OpraHA3aIns 1 bubmorera [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHUUYECKUH COCTAB U CTPOEHHUE KIETKHU 8 1 bubmorexa OK
p https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 1
BOFOIHOHHAT CHOTOTHA | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41lcc74
3 OpraHu3Mbl ¥ OKpYysKarolias cpeaa 5 1 bubamorexa LOK
P pyRatomas cped https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 9 Bubnuorexa LIOK
- https://m.edsoo.ru/7f41cc74
5 PesenBHOE Bhe 5 bu6mmoreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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 KJIACC
KoauvecTBo yacoB Hcnoan3oBanue
Nen/m | Tema ypoka Konrtpoasubie | IIpakruyeckue oGopynobats
Bcero LEHTPOB
padoThI padoTsbI "Touka pocra”
1 buonorus B cucreme Hayk 1
Merto1bl TO3HAHUA )KUBOU TPUPOIBI.
9 [IpakTnueckas padora Ne 1 1 0.5
«/Mcnonp30BaHne pa3IMIHBIX METOJIOB TIPH '
M3yYEHUN OMOJIOTHYECKUX 0OHEKTOBY
3 buonornueckue cuCTEMbI, MPOLIECCHI U UX 1
H3y4yeHUe
. Mukpockon
XUMHYECKHI cocTaB KIETKU. Boma u N
4 1 nudpoBoi,
MHHEPAJIbHBIE COJIU
MHUKpOIpenaparsl
DJIEKTPOHHBIE
5 benku. CoctaB u cTpoeHue OCIKOB 1 TaOJIMLIBI U
IJIaKaThl
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne 1
6 «M3yueHne KaTaTMTHYECKON aKTUBHOCTH 1 0.5
(hepMeHTOB (Ha MpuMepe aMuIa3bl WIH
KaTasas3bl)»
VYraesoasl. JIunuasl 1
Hyxnennossie kucnotsl. AT® 1
Hcropust u MeTO1bI U3yUEHUSI KIETKU. 1




Kiterounas teopust

Mukpockon
10 KiteTka xak 1emocTHas )KuBas CHCTEMa 1 (poBoH,
MUKpOIpenapaThl
CrtpoeHnune s3yKapuoTUYECKON KIIETKH.
JlabopaTtopHnast pabota Ne 2 «3yuenue Mukpockor
11 CTpOEHUS KJIETOK PACTEHUN, JKUBOTHBIX, 0.5 U(ppPOBOH,
rpu0OB 1 OaKTepUil 101 MUKPOCKOIIOM Ha MHKpOIpenaparsl
TOTOBBIX MHUKPOTIpENapaTax U UX ONHCAHUE)
12 OOMeH BelecTB WM MeTaboJIu3M
13 ®doTtocuHTe3. XEeMOCUHTE3
14 DHepreTuyeckuii ooMeH
JKu3HeHHbIN UK KICTKHU. JIeeHne KIeTKH.
Murto3. JlabopaTopHas padota Ne 3 DIIEeKTPOHHBIE
15 «HaOimronenrne MuTO3a B KJIETKaX KOHYUKA 0.5 TaOJIMIIBI U
KOpeIlKa JIyKa Ha TOTOBBIX TJTaKaThl
MUKpOTpernaparax»
16 Kontponbnas padorta Nel
Monaeinns
17 buocunTes 6enka OouocuHTE3a
Oenka
18 Heknetounsie Gpopmbl :KkU3HH — BUPYCHI
19 ®opMbI pa3MHOXKEHHS OPTaHU3MOB
OJEKTpOHHbBIE
20 Metiios TaOIUIEI U
TJTaKaThI
21 OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KIETOK. 0.5 Muxkpockon




OmnonotBopenue. JlabopatopHast pabora Ne
4 «V3ydyeHne CTPOCHHUS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

U ppOBOI,
MUKpOIpenapaThl

22

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB

23

I'emetuka — HayKa O HaCJICACTBCHHOCTHU U
U3MCHYNBOCTH

24

3aKOHOMEPHOCTH HACJIE0BAaHUS IPU3HAKOB.
Monoru0puaHoe cKpelBaHue

25

JlurnbpuaHoe CKpeImnBaHue. 3aKOH
HE3aBHCHUMOTO HACJIEJIOBAHUS TPU3HAKOB

26

CueruieHHOE HacJeI0OBaHNE TIPU3HAKOB.
JlabopaTtopHnast pabota Ne 5 «M3y4ueHue
pe3yabTaTOB MOHOTHOPHUTHOTO H
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUITBI
Ha TOTOBBIX MUKPOIIPETIapaTaxy

0.5

27

I'enerunka nomna. HaCJ'ICI[OBaHI/IC IMIPHU3HAKOB,
CLCIIJICHHBIX C ITIOJIOM

DJIEKTPOHHBIE
TaOJIMIIBI U
TTaKaThl

28

N3menunBocTes. Henacnencreennas
n3MeH4YMBoCTb. JlaboparopHas paboTa Ne 6.
N3yuenne Moan(puKamoHHON
U3MEHUYUBOCTH, IOCTPOCHHUE BapUALIMIOHHOTO
psila ¥ BapuallMOHHOW KPHUBOWD)

0.5

29

HacnenctBeHHas ”3MEHYHBOCTb.
JlaboparopHas pabota Ne 7. «AHanu3
MyTalui y Jpo30(UIiel Ha TOTOBBIX
MUKpOTIpernaparax»

0.5

30

I'enetuka yenoBeka




PesepBHelit ypok. O000IICHHE IO TEME

31 «HacnencTBeHHOCTh U U3MEHYMBOCTh 1
OpraHU3MOBY»
Cenexius Kak HayKa U mporecc. MeTo bl 1

32 JTOCTHKEHUSI CeIEKIIMY PACTCHUN U 1
KHBOTHBIX.

33 BruoTexHoN0THS Kak 0Tpacib MPOU3BOICTBA. 1

34 Hrorosas koHTpoJbHAs paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

HUcnonb3oBanue
o0opynoBanus
LHEHTPOB
"Touxa pocra"

DBOJIIOLHUS U METO/BI €€ U3yUECHHUS

WcTopus pa3BuTHs npeacraBiieHuii 00
IBOJTIOIIH

MukposBomnronus

HOHYJ'ISII_[I/ISI KakK 3JICMCHTAapHaA CIUHUILIA
BH1a 1 ABOtonnu. JlabopaTopHas pabora Ne
1 «CpaBHEHUE BUIO0B 1O
MOP(OJIOrHIECKOMY KPUTEPUIO)»

0.5

JIBmKyimue cuitbl (3JIeMEHTapHbIE (PaKTOPHI)
ABOJTIOIIUT

EcrectBennsiii 0TOOp 1 €10 GOPMBI

Pe3ynbTatsl 3BoIOLIUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BHUI000pazoBanue. JlabopatopHas padora Ne
2 «Onucanue NpucnocooIeHHOCTH
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»

0.5

HaHpaBJ’IeHI/IH U IMyTU MAKPO3BOJIIOIUA

HeobpaTumocTs 3BomONINN

10

Hcropus xu3Hu Ha 3eMile U METOBI €€
U3Y4EHHUS

11

I'unote3nr MMPOUCXOKACHUS KU3HU Ha 3emite




PazButue xxu3HM Ha 3emMIie Mo 3pam U

12
nepuoaam
OCHOBHBIE ATAITBI IBOJIOIUH PACTUTEIEHOTO
13 1 ’KUBOTHOTO Mupa. [IpakTuueckas padbora 05
Ne 1 «M3yueHne ucKomaeMbIX OCTaTKOB '
pacTeHuil 1 )KUBOTHBIX B KOJUTCKIIHSTX)
14 CoBpeMeHHas cUCTeMa OPraHu4eCcKOro Mupa
15 DBOJIIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3).
JIBr>KyIye Criibl aHTPOIIOTEHE3a.
16 KonTtpomnbnas padora Nel
17 OCHOBHEBIE CTaJINHU DBOJIIOIUH YeJIOBEKA
DJIEKTPOHHBIE
UYenoBeueckue pachl U MPUPOTHBIE
18 TaOJIMIBI U
aJlarTaluy 4eJoBeKa
TJTaKaThl
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «Bo3HUKHOBEHHE U pa3BUTHUE )KU3HU Ha
3emiie»
20 DKOJIOTHS KaK HayKa
DNEeKTpOHHBIE
Cpenbl 0OuTaHUS U SKOJIOTUYECKUE
21 TabJIMLBI U
(hakTophI
TJTaKaThl
Abuotndeckue dakTopsl. JJaboparopHas
pabota Ne 3. «Moposornueckne
29 0COOEHHOCTH pacTEeHU U3 pa3HbIX MECT 0.5
oOutanus». JlaboparopHas pabota Ne 4. '
«BnusiHMe cBeTa Ha pOCT U pa3BUTHE
YEepPEHKOB KOJIeycay
23 buoTtnueckue pakropsl




DKOJOTUYECKHE XapaKTePUCTUKH
24 nonyisinuu. [Ipaktuueckast pabora Ne 2 1 05
«IIoCYET IOTHOCTH MOIYJIALMMI pa3HbIX '
BUJIOB PACTEHUI»
ONEeKTPOHHBIE
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 1 TaOJIUIIBI U
TTAKaTHI
26 DKOJIOTUYECKHE CHCTEMBI (9KOCUCTEMBI) 1
OCHOBHBIE TIOKa3aTeH YKOCHCTEMEI. DNEeKTPOHHBIC
27 Dxonoruueckue nupamuasl. CBoMCTBa 1 TaOJIUIIBI U
skocucteM. CyKieccust TIJIaKaThl
28 [TpupoHBIE SKOCUCTEMBI 1
29 AHTPOTIOTEHHBIE IKOCUCTEMBI 1
DJIEKTPOHHBIE
buocdepa — rimobdanpHas skocucTemMa
30 1 TaOJIMIIBI U
3emun
TJTaKaThl
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1
onocdepsl
32 UYenoseuecTBo B buochepe 3emiu 1
33 CocymiecTBoBaHE PUPOIBI U 1
4eloBeYeCcTBa
34 Hroropas koHTpoJIbHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus / Ilaceunuk B.B., Kamenckwuii A.A., Pyonos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., AknmonepHoe oouiectBo «M3narensctBo «lIpocBenienne»
* buonorus, 11 wracc/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue /Tlox

pen. Ilaceunuxka B.B., Akiimonepnoe ob6mectBo «M3natenbctBo «IIpocBenienne»
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opranuzarnuii / [lox pen. I'.C. Kosanesoii, O.b. JlorunoBoi. — M.: [Ipocsenienue, 2017.

lanontok 3.I". buonorus. [nanupyemsbie pe3yabTaThl: KapTa MPOXOXKIACHUS padboueit
nmporpaMMbl. 5—6 Kjaccel: y4ed. mocobue s o0meoOpa3oBaT. opranusammii / 3.1
INanontok. — M.: Ilpocsemenue, 2017. XKepebnosa E.JI.. EI'D. buonorus: TeopeTrnieckue
marepuaibl.- CI16.: Tpuron, 2009. — 336 c.

Kamuanna A.A. Tloypounbie pa3pabotku 1o Ouonoruu «bakrepun. ['puObL
Pactenusy, 6 ximacc. — M.: BAKO, 2005.

Kupunenko A.A., Konecaukos C.U.. buosorus. 9-it knacc. [loaroroBka Kk HTOroBou
artecranuu- 2009: yue6HO — MeToauueckoe nocobue — PocroB u//l: Jlernon, 2009.- 176
c.

Jlatromun B.B.. buonorus. XXuBotHble. 7 kiacc: pabouasi TeTpaab A yUUTEINS. -
M.: Ipoda, 2004.- 160 c.

Jlatromuu B.B., Younuesa . A.. buonorus. JXuBoTHble. 7 KIacc: TeMaTHYECKOE U
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XKuoTHble»: mocodbue s yuutens.- M.: [Ipoda 2003.- 192 c.

Huxumos A.U.. Kak oOyuars Ouonoruu: XXusorHble: 7 ki.- M.: I'ymanur. u3n.
uentp BJIAZIOC, 2004. — 200 c.
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PAVYDB «utagensy», 1996. — 174 c.

[Taceunuk B.B. buonorus. Meroauka WHAMBUAYAIbHO-TPYIIIOBOM JEATEIBHOCTH.
— M.: IIpocsemenue, 2016.



[Taceunuk B.B. buonorus. MaauBuayanbHO-TpynnoBas aeaTeabHOCTh. [loypounbie
pa3zpaboTku. 5—6 Kiaccel: yued. mocobue mns obmieoOpaszoBar. opranmzanmii / B.B.
[Taceunuk. — M.: IlpocBemienue, 2017.

[Taceunuk B.B., Cymatoxun C.B., Kamunoa I'.C. Ypoku Ouosoruu. 7 kmacc:
rmocoOue st yauTenel oomeoopazoBar. opranm3anuii /; mox pea. B. B. [laceunnka. — M.:
[Ipocsemuienue, 2014.

[Taceunuk B.B., Cymaroxun C.B., Kanunosa I'.C., I'anontok 3.I". Ypoku Ouosorumu.
5—6 kiaccel: mocoOme JuIs yduTened oOmieoOpazoBar. opranm3anuii / mon pen. B.B.
[Taceunuka. — M.: Ilpocsemenue, 2014.

TepemoB A.B., PoxiioB B.C.. 3anumarenbHast 300JI0THS: KHUTA JJIs Yydalluxcs,
yuurenent u poauteneid.- M.: ACT — [IPECC, 1999.- 258 c.: un.
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sk3ameny: ouomnorus. XKuotaeie. — M.: JIpoda, 2004 — 272 c.
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