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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, TOJOXEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OUOJIOruH,
e 3HAaYeHHWU B IIO3HAHMU S>KUBOM IpPUPOJBl M OOECIeYeHHH CYLIECTBOBAHMs 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT MnpejacTaBieHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOyyaroIUXcs cpeacTBamMu ydyeOHoro mnpeamera «buonorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JOTMUKU 00pa3oBaTeNbHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/y4eOHBIX NeHCTBUN 00yUaromuxcs 1o
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. IloaToMy Hapsiay ¢ H3ydeHHEM OOMIEOMOIOTHYECKHX TEOPHH, a TaKke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUI B OBCEAHEBHOM JKU3HU ISl PELICHUs NMPHUKIAIHBIX 3a/1a4, B TOM YHUCIIe: TPOPUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOMl cpele,
aHau3a BIMAHUSA XO3SHCTBEHHOM NEATEIBLHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMA K NPUKIAJHOW HAIMPAaBICHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHsI YCIOBUH UIS pEIIeHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH afanTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUMXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUA O )KUBOI NpUpoje, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, YKOJIOTMYECKOTO MBIIIIEHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM IIPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocraBUIM OCHOBY Ul ONPEJENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM O0YHYaIOIIUECs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU nesTesibHOCTH. Ocob0e MECTO B 3TOM cHUCTEMEe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHUE COJEPKaHMS ydyeOHOTO Marepuana B IporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHOro mnpeamera «bHOIOTHs» BBIICIEHBI CISAYIOIINE COACpPIKATEIbHbBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH Y.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJarouMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIIONB30BaTh STU 3HAHUS AJISl TPAMOTHBIX JEHCTBUH B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAaHUK O OHOJOTHYECKHX TEOpHUSAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHre y OOYJarONIUXCS YMEHUW WIUTIOCTPUPOBATH 3HAYEHUE OHMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HE00X0UMOCTH OEpeKHOTr0 OTHOUICHHS K HEW, COOMIOIEHUSI STUUECKUX HOPM MU MPOBEACHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCEJIHEBHOW >KU3HU JUIS OLECHKHU
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIbHBIM YUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, ICTETUKONM W TpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUU COBPEMEHHOM Hay4yHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTopl TO3HAHUS KUBOM PpUPOIbI (HAOII0IeHIE, SIKCIIEPUMEHT, OITUCAaHUEe, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX ).

JdemMoHcTpaumMu:

[Toprpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TPUPOJIBD.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Tpaktueckast pabora Ne 1. «lcmonp3oBaHuE pa3iIMYHBIX METOJOB NpPHU H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEeMbI M HX OPraHU3AIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT Hu3ydeHus Ouosjoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OmocucTeM M HX pazHooOpazue. YPOBHH OpraHM3allud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOreo1eHOTHYECKH ), OOChepHBbIil.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKUA KU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
PUPOIBI.

O6opynoBanue: moaens Mosekynbl JTHK.

Tema 3. XuMHUYECKHIH COCTAB U CTPOCHUE KJIECTKH.

XUMHYECKUH ~ cOCTaB  KJIETKM.  XMMHYECKHE  DJIEMEHTBI:  MaKpODJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

OYHKIMK BOJABl W MHUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

Bbenku. CoctaB u crpoeHue 6e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHMMbIE AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs U YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GpyHKIMM OEITKOB.



®depMmeHThI — OmoJornueckne Karanu3atopel. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrparnas  crnenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuus  GepMeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpoB.

VYraeBoabl: MOHOCaxapusl (II0K03a, prubo3a 1 Je30kcupubdo3a), 1ucaxapubl (caxaposa,
JAKTO3a) W IoJucaxapuibl (Kpaxmall, TIJIMKOIeH, Lesuioa03a). buonornueckue ¢yHKkuun
YIIEBOJOB.

Jlumuael:  TpUrauuepunsl, ¢ochonununel, crepouasl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu naunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenune u
GbyHKIHIH.

[MuTonoruss — Hayka o kierke. KilerouHas Teopuss — npuMep B3aUMOACHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKM KIETOK: 3aMKHYTasi Hapy>KHast
memOpaHna, mosiekyibl JIHK kak reneTnueckuil anmnapat, cucteMa CUHTe3a Oerka.

Tumbl KJIETOK: »JyKapHOTHYecKas M Hpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OcHOBHBIE OTINYHS PACTUTEIbHON, Y)KUBOTHON U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHMH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (QyHkuuu. lluromyazMa u e€ OpraHoMBbL
OnnomemOpanubie opranouabl kiuetku: DIIC, anmapar [onbmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, MiIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUHA U TJIACTHI.
Buas! mnactun. HememOpaHHbIE OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, LIEHTPHOIH,
PECHUYKH, KTYyTUKU. DyHKIINN OpraHOUAOB KIETKU. BritoueHus.

Anpo — perynsaTopHslil neHTp KiaeTku. CTpoeHue siipa: aaepHas 000ji0uKa, KaproIia3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHMBOH IIPHUPOJE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabaUIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHue Monekysbl O0enka», «CTpoeHrne GpepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENIBbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHUE s/Ipa KIETKH», «Y TIeBOABDY, «JIMnuasn.

OOGopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHWE I TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopuast pabora Ne 1. «/3ydeHme KaTaTUTHYECKOW aKTUBHOCTH (pepMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTPOCHHUS KJIETOK PACTCHHH, >KUBOTHBIX U
0aKTepHii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.



Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BemecTB, WIH METa0onu3M. ACCUMWISIUS  (TUIACTUYECKHA OOMEH) U
JUCCUMUJIISALINS (SHEPTeTUUEeCKU 0OMEH) — JIBE€ CTOPOHBI €IMHOIO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUU B MIOHUMAHUHU METa0OoIu3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U rerepoTpodHsbii. Pons pepmeHTOoB B 00MEeHE
BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmmm (oTocuHTe3A.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a JIs KU3HH Ha 3emiie. BiusHue yciaoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUU.

XemocuHTe3. XEMOCHUHTE3UPYIOIIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIs KU3HHU Ha
3emuie.

OHepretuyeckuii oOMeH B  KjeTke. PacmienseHue BEIIECTB, BbIJCIEHUE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTarbl YHEpreTuuecKkoro oomena. [ nukonus. bpoxxenue u
ero Buabl. KucimopogHoe OKHCIEHHE, WIM KJIETOYHOEe JbixaHue. OKHUCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TeHeTUYeCKOi HH(popMalu B KieTke. ['eHeTuyecKuit KoA U ero CBOMCTBa. TpaHCKpUIIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Heknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTHs BupycoB (. U.
HBanoBckuii). OcCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LKKIa BUpycoB. baktepuodaru. bonesnu
pacTeHuid, >KMBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC BUpYycaMu. Bupyc nMMmyHoaedunTa yenoBeka

(BUY) — Bozoymutens CIIM[la. OOpartHas TpaHCKpHUIIMsA, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /I. 1. UBanosckuit, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenne IHK», «Ctpoenue u
dbyHkunOHMpOBaHUE TeHa», «CuHTe3 Oenka», «[eHeTnyeckuil  koa»,  «Bupyco,
«bakrepuodarn», «Crpoenne u kuzHeHHbIH 1uKa Bupyca CIIWJ{a, Oaxrtepuodaray,
«Permmukanus JJTHK».

Ob6opynoBanue: Mojenu-anmaukanuu «Yasoenue JJHK u tpanckpunums», «buocuntes
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kietku. MHTepdaza m mwuros. Ilponeccsl,
npoTekaromue B uHTepdaze. Permmukanus — peakunss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHNU3MOB.

Jenenne xnerkn — muto3. Craaum muto3a. Ilpomecchl, NpoucXondlIMe Ha Pas3HbBIX
CTaausAX MUTO3a. bUOJIOrMYEeCKUI CMBICII MUTO3A.

[Tporpammupyemasi ruesb KIETKH — aronTo3.

@opMbl  pa3MHOKEHHMsSI OpraHusMmoB: Oecrosioe M 1osioBoe. Buapl  Oecrnosoro
pPasMHOXKCHUS: JeJICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKILIMH.



[TonoBoe pa3MHOKEHUE, €T0 OTIMYHUS OT OECIOIOrO.

Meiios. Craguu meiosza. I[lporeccel, mpoucxoasnme Ha cragusx meinosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buongornyeckuii CMbICI U 3HaYECHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kenesbl:
CEMEHHHUKU M SUYHUKH. OOpa3oBaHME W PA3BUTHE MOJOBBIX KIETOK — rameT (CrepMaro30up,
AWLEKIeTKa) — crepmaroreHe3 u oBoreHe3. (OcoOEHHOCTH CTpPOSHHS SIMLEKIETOK |
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (dPMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranorenes. IloctamMOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHATLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 BETKOBOIO PACTE€HHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuie! u cxeMbl: «DopMbI pa3MHOKEHHSI OPraHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pacTeHUui», «JlereHne KIeTKu
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue XpoMOCOMb», «KIleTOUHBIA LUK,
«Penmukanus THK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butuey, «l'ameroreHes y
MJIEKOMUTAOIINX U YeJIOBeKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

O6opynoBaHue: MHKPOCKOI, MHUKpompenaparbl «CrepMaTo30U]ibl MIIEKOMUTAIOLIET0Y,
«SlinexiieTka MIEKonUTarlero», «KapuokuHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
Mojienb-anmukanus «/lenenue knetkny», monens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «HabmtogeHre MuTO3a B KJIETKaX KOHUMKA KOpPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuTHS TeHETHUKH. Pojib LHUTOIOTMH U
AMOPHOJIOTHN B CTAHOBJICHUU F€HETUKHU. BKi1ag poCcCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TreHeTUKU. MeToabl TeHeTHKH (TMOPUAONIOTMYEeCKUH, LUTOreHETUUYECKUH, MOJEKYISpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. | eHeTnYeCcKash CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAcCJIEAOBaHWS  IPU3HAKOB, YyCTaHOBIEHHble [.  MeHnenem.
MoHorubpuaHoe cKpeuBanyue. 3aKoH eMHOo00pa3us rTuOpUI0B nepBoro nokojienus. [Ipasuio
JOMMHHMPOBaHMs. 3aKOH pacIlEIUIeHHs Ipu3HakoB. ['mmore3a uuctorel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHME.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHMOPUIHOTO CKpELIMBaHMA. AHAIU3UpPYIOIIEe CKpelMBaHUE.
Hcnonb30BaHue aHATU3UPYIOLIETO CKPEIIUBAHMS IS OTIPE/IEeICHUsI TEHOTUIIA OCOOH.

CuenneHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJe10BaHMI0 TeHOB. HapylleHue cuenyieHns FTeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKrEe KapThl.



I'eneruka mosia. XpoMOCOMHOE OIpEETIECHHUE T0da. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHple W rereporameTHble OpraHu3Mmbl. HacnenoBaHue NpU3HAKOB, CUEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNMBOCTU: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Posb cpebl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIUGUKALMOHHOW H3MEHYUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC PU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANIMOHHONW U3MEHYHMBOCTH.

HacnenctBenHasi, Wiy reHOTUNHWYECKasi, K3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 W T10JOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
W3MEHYUBOCTh. Kiaccuukanuss Myranuil: TeHHBbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
MPUYMHBI MyTalii. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menunBocty H. M. BaBuiosa.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAesieHUe TEeHOTHUIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoiipto [1[[P-ananuza. HacnenctBenusie 3a0oneBaHus
YeJIOBEeKa: TeHHbIe Oone3Hu, OO0Je3HM C  HACICACTBEHHOM  MPEApacIionoKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaThdeckue © TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOE KOHCYJIbTUPOBAHME. 3HAYEHHME MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH | JICUCHUU TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpaumuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICTUICHUS M €ro I[UTOTEHETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpuanoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHUS,
«Merno3», «B3aumMonencTBie ajieNIbHbIX I'€HOBY, «I €HeThnYecKue KapThl pACTEHUN, JKUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl denmoBeKa U JKUBOTHBIX», «Buabpl wu3MeHunBocTHY», «MoaudukanmoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakxtopay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-anuimKkanun «MoHOTHOpUIHOE CcKpemuBaHuey, «HemomHoe
TOMUHUpOBaHUEY, «/lurnbpumHoe ckpemuBaHuey, «llepekpéct XpoMocom», MHUKPOCKOI H
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HUIIBI HA TOTOBBIX MHKPOITPETIapaTaxy.

Jlaboparopuas padota Ne 6. «M3yuenrne MoaUPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora No 7. «Ananu3 wMyranmmid y JApo30duIbl HAa TOTOBBIX
MHUKpOIIpenaparax.

[TpakTiaeckas pabota Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesekuiust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi Kak HayKa U MPOIECC. 3apOoxKIEHUE CEeNeKIMU U qomecTukanus. Yuenne H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOroOOpas3us KYIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MacCoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuil u XuBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoaCTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras nuaus. CkpenyBaHWEe YWCTBIX JuHHA. [erepo3wc, wiM THOpUAHAS CHIA.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCHEeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHsS CEJNeKUMU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOJACTBA. [ eHHas HHXXEHEpHUs. ITambl CO3JaHUA
pexomOuHanTHOM JIHK u TpaHcrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TCHETHUYECKH MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

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

Tabmuiel u cxembl: kKapta «LI[eHTpbI MPOMCXOXKIAEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «Ilopoabl TOManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJISKU IUIOAOB W KOPHEIUIOAOB AUKUX (OPM M KYJIbTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHHM M KMUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosOIMOHHASA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B OMOJI0ruU. BiysHue 3BONMIOIIMOHHOM TEOPHH HA pa3BUTHE OUOJIOTHU U IPYTUX HayK.

CBuzerenbcrBa dBoMONUHU. [laneoHTONIOrMYECKHE: TOCIEN0BATENBHOCTh MOSABICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOINCH, Nepexoanble ¢popMbl. buoreorpaduyeckue: cxoacTso
U paznnune GayH u Gpop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M Ppa3iMyusi SMOPUOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. IlpennochbulkM BO3HMKHOBEHHUS JapBHHH3MA.
JIBIoKylme Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpenesnéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3oy (CTO) u €€ 0CHOBHbBIE MOJI0KEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U IBOJIIOLUN.



JBwxkymme cuibl (GakTopsl) SBOJTIONUHM BUIOB B MpUpoJe. MyTallmoOHHBIA TIpolecce U
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomymsiuoHHBIE BOJIHBI W JApedd TeHoB. M3omsauus u
MUTpaIus.

EcrecTBeHHbI 0TOOp — Hampapisiomui ¢GakTop 3Bomonud. DopMbl €CTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pPe3yibTaT dBONONHH. [IpuMepsl mpucnocoOeHnit
y opranu3MoB. ApoMop(03bl U UINOATATTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHblE (DOpPMBI BUA000Pa30BaHUS:
reorpapuuecKoe, IKOJIOrHIECKOE.

Makpoaomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, ITUBEPTCHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMONNY.

[IpoucxoxaeHnue  OT  HECMNEUUATH3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytormias
crienuanu3anus. AJanTuBHAs paJgualius.
JdemoHcTpaumuu:

[Toprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubl u cxembl: «Pa3BUTHe OpPraHM4ecKoro wmupa Ha 3emiey», «3apobllu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue COpPTOB pacTeHwit», «MHorooOpa3ue TOpos
JKUBOTHBIX», «[lonmynsauumny, «MyTtannoHHas MU3MEHYMBOCTBY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanus», «JBwxymme cuibsl 3Bomonuny, «Kapra-cxema
mapuipyra myremectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucrnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bunoo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OOPAa30BAHUEY.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPACKH, HA0Op IIIOA0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUs IBOJIOLUNY, 00bEMHAs MoJeNnb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHMi», Moaenb ammmukanusa «llepekpéct XxpomMocom», BIIaKHBIE Ipenaparbl
«Pa3Butne HacekoMoro», «Pa3BuTHe IATYIIKM», MHKpompenapar «Jlpozoduna» (Hopma,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCIOCOOJIEHHOCTH OpraHm3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHay4HbIE TIPEICTABIECHUS O 3apOXKAECHUU KU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKUX  BEIIEeCTB M3  HEOPraHWYECKUX. OKCIEPUMEHTATbHOE  MOATBEpKICHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButme >xu3Hm Ha 3emsie 1o dpam HM  nepuonaMm. Karapxeil. ApxeWckas H
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ TEPHOIbI: KEMOPHHCKUMA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30iicKas 3pa 1 €€ IepUoAbl: TPUACOBBIN, FOPCKHM, MEJIIOBOM.

Kaiino3zoiickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucThKa KIMMara M IeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBEeT U BHIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUMUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/AcTBa U pa3audus 4yeIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJONUTEKHU, YETOBEK yMENbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMmHbld. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUS, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJBIIKME pachl: €BPONEOUAHAs (EeBpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJTOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHUSI.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmuner u cxembl: «Bo3aukHoBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cHUCTeMa OpPraHU4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4elOoBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHYECKHX HAXOJI0K
MPEKOB COBPEMEHHOIO 4YeNoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pach».

Ob6opynoBanue: wmynsixku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTpPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTeKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHII.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTuaeckast padota Ne 1. «3ydeHrHe MCKOMAEMBIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTCKITHSX ).

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WITH
KpaeBeAUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.

DOKOJIOTHS KaK Hayka. 3aJadyd W pa3lelbl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropel. Kimaccudukamus skomorudeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBrE IKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI.

AOuotnueckue  (QakTOpBl:  CBET, TEMIIEpPaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOeHns OpraHu3MoB K JEHCTBUIO aOMOTHYECKUX (PaKTOPOB. bruojornueckue puTMel.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpalIu3M. 3HaueHUE OMOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOmyisiiuu. OCHOBHBIE MOKa3aTead MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU TOMYJISIIIUU U €€ PETYIISIHUA.

JdemoHcTpaumuu:

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

Tabmuubt u cxemsl: kapta «IIpupoaasie 30ub1 3emin», «Cpeasl 0OOUTaHUS OPTaHU3MOB),
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISALUN
uHpy30pun-Tyheabkny, «llumesbie memnm.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiueckas pabota Ne 2. «[IoacuéT MIOTHOCTH MOMYJISIIUIA Pa3HbIX BUOB PACTEHUII.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHo3a:  BHJOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [loHsTHe 00 sKocucTemMe M OUOTEOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B sKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBble nenu u cetd. OCHOBHBIE IOKa3aTeNUd SKOCHCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIaLus, pazButue. Cykieccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOTreHHbIE HKOCUCTEMBI. ATpPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buonornueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB u CTpPYyKTypa OHOCHEpHI.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHOM 3KOCHCTEMBI.
JnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3us Kak OCHOBA
ycroifunBoctu Onochepsl. OcHOBa PallMOHATIBLHOIO YIPABICHHs MPUPOTHBIMU pECYypcaMu U UX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.

JdemMoHcTpaumuu:

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

Tabmunetr u cxemsbl: «[lumessie 1enuy», «bUOIEHO3: cOCTaB U CTPYKTypa», «[IpupoaHbie
coobmectBa», «llenmu mnutanus», «Ikonoruueckas nupamuga», «buochepa u yenoBek»,



«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «llouBa — BakHenInas
cocraisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PaMOaKTUBHOIO 3arps3HeHus buocdeprl», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uochepe»,
«KpyroBopot a3zora B mpupoie».

ObopynoBanue: MOJIEJIb-aNIINKALUs «Tunnyneie OMOILIEHO3bD», rep6apuii
«PactutensHble  coobmiecTBa»,  koiulekuuu — «buomenos», «Bpenutenum — BakHEMIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKAIME K Pa3HbIM 3KOJIOTMYECKUM IpylIiaM ogHoro Buaa, KpacHas kuura Poccuiickoin
Denepanun, H300pakeHNsI OXpaHIEMbIX BUI0OB PaCTEHUH U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOIT'PAMMBI 110 BUOJIOTMN HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBaroTcsl TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00yJaIUMUCS TIPOTPaMM CPEAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHHUS NpeameTa «bHOJIOTHS» BBIAEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HaHHE OOYyYaroIIMMHCS  POCCUHMCKONW  Ipa)JIaHCKON
UJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONIPEACIICHUIO,
HAIUYUE MOTHBAIMM K OOy4YeHWIO OWOJIOTHH, IEJeHANpPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUH JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TpaJWLUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOEHW  JIEATENBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, IPUCYLIUMHU  CUCTEME
OMOJIOTUYECKOTO O00pa30BaHUs, HaJIMYMe SKOJOTMUYECKOTO TMPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JImuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCETA «brnonorusy JOCTUI'alOTCA B CJAHUHCTBC
yueOHOM W BOCIHUTATEIHHON JEATEIHLHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLMOKYJIbTYPHBIMU, UCTOPUUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ MMOo3nIuu JINYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHMS K 3aKOHY M IHPABOMOPSAIKY, YEIOBEKY TPyJAa M CTApUIEMY ITOKOJIEHUIO, B3aUMHOI'O
YBOXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN Cpele.

JlngHOCTHBIE Pe3yabTaThl OCBOCHHs Y4eOHOTO mpeameTra «bruosiorus» MOKHBI OTpaXaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIMUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMM, IO3UTUBHBIX BHYTPEHHHUX
yOeXICHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacIIMpPEHNE KU3HEHHOTO ONbITA U OIbITa JAEITEIBHOCTH B MPOLECCE peaau3alli OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOMN E€ATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS



c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KEHHWE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN yLIe6HLIX U II03HaBaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN 6I/IOHOFI/I‘-IGCKI/IX 9KCIICPUMCHTOB,

CIIOCOOHOCTh  OMNPEAENSATh COOCTBEHHYIO TMO3UIMI0O 1O OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YUYUTHIBAaTh B CBOMX JCMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
BSaHMOI[eﬁCTBHH JIIOI[CI\/JI C pasHbIMU y6e)KI[GHI/I$IMI/I, KYJbTYPHBIMU LCHHOCTAMHU U COLIMAJIbHBIM
MIOJIOKECHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TPOIECCE COBMECTHOTO BBINIOJHEHUS YUeOHBIX,
MO3HABATE/IbHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXXKUTEIHHOTO OTHOILICHUS K MHEHHIO
OIIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOM ESITENBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH POCCHICKON IPayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TrOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

[IEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM MPUPOJBL,
JIocTkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHICKHX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
6I/IOJ'IOFI/II/I, MOHUMAaHU 3HAYE€HUSI OMOJIOTUHU B IIO3HAHUU 3aKOHOB IMpUPOJbI, B )XKU3HU YCIIOBCKA U
COBPEMEHHOT0 00IIIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CITyEeHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCHIICKOTr0 Hapoa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTUPYICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJUTEISM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTeI\/’I CEMENHON >XKU3HU B COOTBETCTBUHU C TpaguusaMu HapoaAOB
Poccuwn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OONMECTBEHHBIX OTHOIICHUH;

MMOHUMaHUE SMOIMOHAJIBHOTO BO3/ICMCTBHS )KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro BOCHHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOTO 0JIAroONnoJy4usi:

MOHMMAaHME U peanu3alys 370poBoro u 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
COOJIIO/ICHHE TUTHEHUYECKUX MPABMII U HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,



peryisipHas (u3nueckas aKTUBHOCTh), OEpEX HOro, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOILIEHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCJIEICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YNOTPEOJEHUS aJIKOIOJId,
HapKOTHUKOB, KYPEHHUS);

6) TPY/10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTMUECKON U COLIMAIbHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATH U CaMOCTOSITENIBHO  BBIIOJHATH — TaKyrO
JIESITENIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATEIbHOCTH, YMEHHUE COBEpIIATh
0CO3HaHHBII BBIOOP OyayIel mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO U CaMOOOpPA30BaHUIO Ha IMPOTSKEHUU BCeil
KHU3HH,

7) 3K0JIOrHYeCKOIr0 BOCIIMTAHUS:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIECTBOBAHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: NMPHUOOPETEHUE ONBITa IJIAHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX IOCIICACTBUI /ISl OKPYXKAOLIEH cpelibl;

0CO3HaHME INI00AIBHOIO XapakTepa 3KOJ0rMYECKUX Ipo0seM U IMyTel UX pelieHus;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelleHuu MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0/IEHNE
IpaBUJ MOBEICHUS B INPHUPOJIE, HAMPABICHHBIX HAa COXpPAHEHUE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCIIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MPeANpUHIMAEMbIX
JIEUCTBUI U NPEIOTBPAILATh UX;

HaJIUYME PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYpBI, OIbBITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOM IpakTUKE, FOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKOW KYJIbTYphl KaKk CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMOHATIBHOTO HayYHOT'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MHUpE KaKk O €JIMHCTBE NpPUPOABI, YelIOBeKa U 0oOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTMHU JUIsl COBPEMEHHOW IMBHIIM3ALMU: OOECIeUeHUs
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pematb pecypcHble MpoOIeMbl pa3BUTHSI YeOBEUECTBA, MIOMCKA IyTeH BHIXOJA U3 III00AIBHBIX



9KOJIOTUYECKUX TPoOJIeM 1 0OecrieueHus epexoa K yCTOMYMBOMY Pa3BUTHIO, PAIIHOHATEHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHWU B IIEJSX TOBBIIICHUS O0IIeiH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIIMOHAJIHHON
IPaMOTHOCTH 00y4Yarouuxcs, opMUPYEMOH TPU H3yYCHUN OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TO3HAHUS, HCIIONB3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHaian3a W OOBSCHCHHS SBIICHUN
OKPYXKAaIOIIeT0 MHpa M TPOMCXOIAINIMX B HEM W3MEHEHHMH, yMEHHWE JejaTh O0OOCHOBAHHBIC
3aKIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS JaHHBIX C IIEJbI0 IOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OHWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
po0JIeM B peajbHBIX KU3HCHHBIX CHTYaIlUsX;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIIBHOCTH, TOTOBHOCTh OCYILIECTBISITh MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITSIILHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSAMH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buoJorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHMsI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MexXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(uKy METOJI0B IO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHS,
SBJICHME, NpOIeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (TMO3HABAaTEIbHbIE, KOMMYHUKATUBHbIC, PETYISATUBHBIE), 00€CIeUrBaOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJarouuxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4yeOHble AECUCTBUS B IO3HABATEIbHOH U
COLIMAIbHON NTPAKTHKE.

MetanpeameTHble pe3yJbTaThl OCBOCHHSI MPOrpaMMBbl CPEJHEro oOuero oopa3oBaHUS
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh M aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPM OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHamu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHATHUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU MOHITHIMHU);

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

UCIMOJIb30BaTh OWOJIOTMUECKUE MOHATUSA s OOBSACHEHHS (AKTOB U SBICHUI >KUBOU
HIPUPOIBI;



CTPOUTH JIOTUYECKUE paCCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHbBIX CBA3CH U
OTHOUICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUsS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX PEAIbHOrO, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQ/IETh HaBbIKAMM y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
pazpetieHusi mpobaeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pelleHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

UCIIOJIb30BaTh pPa3jIMyYHbIE BBl JACSITEIBHOCTU I10 IOJIyYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIpETalNH, NMPEOOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU
CO3IaHUH YUEOHBIX U COI[HANIbHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIA THI MBIILICHUS, BIaJAeTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
TOHATUSIMH U METOJAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOW ACSITEIBHOCTA U
JKU3HEHHBIX CUTYAIUsX;

BBISBJISITH MPUYMHHO-CIIEJCTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BBIABUTATh
TUNOTE3y €€ pelleHMs, HaxOIUThb AapryMEHThl ISl J0Ka3aTelbCTBA CBOMX YTBEPXKACHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJTM3UPOBaTh IOJyYEHHBIE B XOJ€ pELIeHWs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLICHMBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISAITh 1EJICHAIIPABICHHBIN MOUCK MEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

yMeTh TEpeHOCUTh 3HAHWS B  TIO3HABATEIBHYI0 M  MPAKTUYECKYI0  00IacTH
KHU3HEICSITebHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HbIX MIPEIMETHBIX o0IacTei;

BBIJIBUTaTh HOBBIE WJEH, MNpeJlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33]1auu, JIOMyCKaloIue aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(pOpManuu (TEeKCTe ydyeOHOro mocoows,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IWYHBIX BHJIOB U (opM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTH pa3IMYHble METOAbI IpPHU IOHCKE U 0TOOope
Ounonoruveckoil HHGOPMAIUU, HEOOXOAUMOU JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIOIB30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMPAaTh ONTHUMATbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKOMN
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uHpopMaLuell: IPUMEHATh XUMHUYECKUe, (pU3MUecKue M MaTeMaTU4ecKHe 3HAKM M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJCTh HABBIKAMU PACHO3HABAHUS M 3alMThl WHGpOpMANUU, HHGOOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsiaieHHe YHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH JAeHCTBHAMM:

1) o6menne:

OCYILIECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoOll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYKICHHMSI OTHOCUTEIIBHO BBIIOJHEHMS IIpeUlaraéMod 3ajaydd, YYHUTHIBaTb HHTEPECHl U
COIIACOBAHHOCTD MMO3ULUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYallui, yMETb CMAr4aTh KOHQIUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU clOcoOaMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepEeHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOI0 TOYKY 3PEHMSI C HCIOJIB30BAHUEM SA3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMONIOTNYEeCKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLICHUH y4eOHOM 3a1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUA MO €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACHPENCNISIThH POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBblE MPOEKTHI, OLIEHUBATh WAEHU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS Ul BBIABICHHA NpoOJIeM M UX pELIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1[€IeBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYNKAaX IO OTHOIIECHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKarOIIHX;



CaMOCTOSITEJIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOH APYIUIMH B PA3HBIX 00JacTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEILHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LETIIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh NPUEMBI pedIieKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATD PEIICHHS 0 UX CHIDKEHUIO;

IPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

3) npunsiTHE ceds M APYIHX:

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buonorusy HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATEIIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWU B Pa3IMUHBIX Y4eOHBIX
CUTyallusiX, a TaKKe B pEAJbHBIX >XU3HEHHBIX CHUTyallMsIX, CBA3aHHbIX ¢ Ouomorueid. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJjaM 00yueHHs.

[IpenmerHble pe3yabTaThl OCBOGHHs YyueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTUHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIepKaHWe OMOJOTMYECKUX TEPMHUHOB U MOHATUM: KU3HB, KJIETKa,
opranusM, Merabonu3M (0OMEH BEImeCTB M  MpPEBpalleHUEe DHEPruu), TOMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHUMBOCTh, POCT U PA3BUTHUE;

yMEHUE u3iaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAs,
[EHTpaJlbHas JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.



BapunoBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. U.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMM, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
9KCIIEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIeIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATh CYHICCTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
NPEBpAaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opraHu3ma (OHTOTeHE3);

YMEHHE MPUMEHSTH MOJTY4YCHHbIC 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B NOBCEJHEBHOM KU3HHU C LEJIbIO O0eCieueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpPYXKAloIled NPUPOAHON cpelne, NMOHMMaHHE HEO0OXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKCHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs PalrOHAIBHOTO
HPUPOIONOIB30BaAHUS;

YMEHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlIMBaHKE, CIETUIEHHOE HACTIEI0BaHUEe, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIMBaHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHHE KPUTHUYECKH OILIEHMBAaThb W MHTEPIPETUPOBATh MHPOPMALUIO OHOJIOrMYECKOTO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTepHUalIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTMHM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COJICPKAHNE OMOOTUYECKUX TEPMUHOB U MOHSATHIA: BUJI, TTOMYJISIIHS,
reHooH, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (HaKTOpbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHUs, SKOJOrHyeckas nupaMmua, buoreoueHos, onocgepa;

yMEHUE Wu3arate Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIieBoro cxoacTra K. M.
bapa, dyepenoBanus riaaBHBIX HampaBiieHHM W mytei sBomtonu A. H. CeBeplioBa, yd4eHUsI O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLECCOB U SBJICHUN, OpraHu3anuss U TMPOBEACHHE OHUOJIOIHMYECKOTO



SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJSILIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTEOIIEHO30B M 3KOCHUCTEM,
OCOOCHHOCTH  IIPOLECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpA,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IIEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMaX, aHTPOIIOI€HHBIX U3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKUX LHKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0eCTIeueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYKAIOIIUX JIOJIEH, COONIOIEHUS HOPM
rPaMOTHOI'O IOBEACHMUSI B OKpY)XKalolled MNPUPOAHON cpelle, NOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM onosoruu Ui paloHaIbHOrO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33/Jayd, COCTaBJIATH CXEMBI IMepeHoca
BEIIIECTB U SHEPTUH B IKOCHCTEMAaxX (11U MUTAHUS );

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M HHTEPIPETHPOBATh HMH(OpPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOM HWHQOpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE CcOOOIIeHus, 00001mas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoauuecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne i/ Konrpoabubie [IpakTuyeckue (uudpoBhIe)
IporpaMmmsl Bceero
padoThbI padoTsI o0pa3oBaTte/ibHbIE
pecypchl
bubnunoreka LIOK
1 bronorus kai Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBple cucTeMbl U UX OpraHU3aLus 1 bubmroreia LIOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
4 KuznenestenbHOCTh KIETKU 6 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 1 bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE M1 UBMEHUYUBOCTD 3 15 bu6mmoteka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpems 1 bubmoreia LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 DBOJOLMOHHAS OUOIOTHS 9 1 bubmorexa OK
H https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 bubmmorexa [IOK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMYECKUE CUCTEMBI 9 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 34 0 95

[NPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne n/m Tema ypoka
Bcero KoHnTpoJbHbIe IIpakTH4eckue
padoThI padoThI
1 buonorus B cucreme Hayk 1
MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.
5 [TpakTuueckast padorta Ne 1 1 05
«Hcnonb3oBaHue pa3IMdHbIX METOIOB '
PU U3YYCHUH OUOIOTUYECKIX OOBEKTOBY
3 buonoruueckue cucTeMsl, MPOLECCH] U UX 1
U3y4eHUe
4 XUMHUYECKUI cOCTaB KJIeTku. Boga u 1
MUHEpPAJIbHBIE COJIU
5 benku. Coctas u crpoeHue 0eKoB 1
®epMeHThl — OMOJIOTUYECKHE
karanuzaTtopsl. JJabopaTtopnas padora Ne 1
6 «M3yueHne KaTaIMTHIECKOM aKTUBHOCTH 1 0.5
(dbepMeHTOB (Ha puMepe aMuiIa3bl WK
KaTajas3bl)»
7 Yrnesoasl. Jlumuast 1
8 HyknennoBbie kucinoTsl. ATO 1
9 HcTopust 1 MeTo/1bl U3y4eHUs KIETKU. 1
Knerounas Teopus
10 Knerka xak nenocTtHas )KuBasg CUCTEMA 1
1 CtpoeHne 2yKapuoTUUYECKOM KIIETKH. 1 05

JlaGopatopHas pabota Ne 2 «M3ydenue




CTPOCHHUSI KIETOK PACTEHUM, )KUBOTHBIX,
rpuOOB 1 OaKTEpHii 10 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»

12 OOMeEH BeIIeCTB WM METaboIM3M 1
13 ®orocuHTe3. XeMOCHUHTE3 1
14 DHepreTUYecKuii 0OMeH 1
JKu3HeHHbIN UK KIeTKU. [{enenue
KIeTku. Muto3. JlabopaTopHast pabora Ne
15 3 «Habmronenne MuTO3a B KIIETKAX 1 0.5
KOHYMKa KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunres 6enka. Peakuus MaTtpuyHOro 1
CHHTE3a
17 Tpancnsanus — 6uocuHTe3 Oenka 1
18 Hexknerounsie hopmbl )KM3HU — BUPYCHI 1
19 @opMBI Pa3MHOKEHUS OPTaHU3MOB 1
20 Meiio3 1
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
kieTok. Omnonorsopenue. JlabopatopHas
21 pabora Ne 4 «3yueHue ctpoeHus 1 0.5
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»
22 WuauBuayaibHOE pa3BUTHE OPraHU3MOB 1
93 ['eHeTnKa — Hayka O HaCJIEZCTBEHHOCTH U 1
U3MEHYHUBOCTHU
24 3aKOHOMEPHOCTHU HACIEAOBaHUS 1




NpU3HAKOB. MOHOTHOpUAHOE
CKpEIHBaHHE

25

26

27

28

29

30

JuruOpunHoe ckpenuBaHue. 3aK0H
HE3aBHCHUMOTO HACIIeI0BaHUS TPU3HAKOB

CueruieHHOE HacJeI0BaHUE TIPU3HAKOB.
JlaGopaTtopHas pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO H
JUTHOPHTHOTO CKPEITUBAHUS Y
Jp030(hUITBI HA TOTOBBIX
MUKpOIIpEnapaTax»»

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CIEIIJICHHBIX C MI0JIOM

N3menunBocts. Henacnencreennas
u3MeH4nBOCTh. JJaboparopHas pabora Ne
6. VI3yuenne Moau(pUKaliMOHHON
W3MEHUYUBOCTH, TIOCTPOEHUE
BapHallMOHHOTO psifia U BapUallMOHHOM
KpHUBOW»

HacnencrBeHHas ”3MEHYMBOCTb.
JlaboparopHas pabota Ne 7. «AHanu3
MyTalui y Jpo30(uisl Ha FOTOBBIX
MUKpOIIpenaparax»

I'enetuka yenoBeka

0.5

0.5

0.5

31

Peseprubriit ypok. O60011eHIE TIO TEME
«HacnecTBeHHOCTh M I3MEHYUBOCTH
OpPTaHU3MOB»

32
33

CCJ'ICKI_II/ISI KaK HayKa U ITponecc

MeToanl U JOCTHXKEHHS CEISKIINU




pacTeHUM U KUBOTHBIX

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

buorexHonorus kak orpacib
IIPOU3BOJICTBA

34




11 KJIACC

KoumnuectBo yacos
Ne n/m Tema ypoka
Bcero KoHnTpoJbHbIe IIpakTH4eckue
padoThI padoThI
1 DBOJIIOIHS U METOJIBI €€ N3YUCHHS 1
5 Wcropus pa3BuTus npeacTaBieHuii 00 1
SBOJIIOIINH
3 MUKpO3BOIIOIHS 1
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BUJa U 3BomoImH. JlabopaTtopHas pabora 1 05
No 1 «CpaBHeHuUEe BUAOB IO '
MOP(}OIOTHIECKOMY KPUTEPHIO)
5 JIBuoKy1iye cuibl (371eMEeHTapHbIe 1
(haKTOpPBI) IBOITIOLIUN
6 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1
Pe3ynbratel 3BOMIOIMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU1I000pa3zoBanue. Jlaboparopnas pabora 1 05
Ne 2 «Onnucanue npucnocoOIeHHOCTH '
opraHu3ma M €€ OTHOCUTEIIBHOTO
Xapakrepay
HampaBnenus u myTa MakpO3BOJIOIIH 1
HeobpaTtumocTs 3BOIIOINN 1
10 Uctopus xxu3Hn Ha 3emiie 1 METOBI €€ 1
W3y4YeHUS
11 ['unoTe3bl NpOUCXOXKAEHUS KU3HU HA 1
3emie




12

PazButue xxu3Hu Ha 3eMIie 1o 3pam U
nepuoaam

13

OcHOBHBIE 3TaIlbl 3BOJIIOLUU
PacTUTEIBLHOTO U ’KUBOTHOI'O MHPA.
[IpakTuueckas padora Ne 1 «/3yuenue
HCKOIIAeMBIX OCTATKOB PACTEHUU U
JKUBOTHBIX B KOJUICKLIMSIX»

0.5

14

15

CoBpeMeHHast CHCTeMa OPraHHUYECKOTo
MHpa

DBOJIIOIMS YeTIOBEKa (aHTPOIIOTEHE3)

16

JBwmxymme cuibl ((hakTophI)
aHTPOIIOTeHe3a

17

18

OCHOBHBIC cTaauu 3BOJJOIMH YCJIIOBCKA

YenoBeueckue pachbl U IIPUPOJIHBIC
agalTaluy 4€JI0BCKa

19

PeseprubIil ypok. O600111€HHE TIO TEME
«Bo3HUKHOBEHHE U PAa3BUTHC ) XU3HU HA
3emue»

20

21

DKoJorus Kak HayKa

Cpenpl 00UTaHMS U SKOJIOTUYECKHE
(baxTopsl

22

23

Aobuotndeckue (aktopsl. JlaboparopHas
paborta Ne 3. «Mopdomornueckne
0COOEHHOCTH pacTeHUI U3 pa3HbIX MECT
oOutanusy. JlaboparopHas padota Ne 4.
«BnusHMe cBeTa Ha POCT U pa3BUTHE
YEepPEeHKOB KoJIeyca»

buoTtnueckue haxkTopsl

0.5




DKOJIOTMYECKUE XaPAKTEPUCTUKHI
nonyssuun. [Ipakruueckas padota Ne 2

24 . y 1 0.5
«[TomcyéT TUIOTHOCTH TOMYJISIMIA Pa3HbIX
BUJIOB PACTCHUI
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.
27 Okonorudeckue nupamusl. CBoCTBa 1
skocucteM. CyKieccus
28 [IpupoaHBIE 3KOCUCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — riobanpHas sKOCHCTEMA 1
3emun
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1
6uochepsl
32 YenoseuecTBO B 6rochepe 3emin 1
33 CocyiiecTBoBaHHE PUPOABI U 1
YeloBeYeCTBA
34 PesepBHblil ypok. O600111€HNE TEMBI 1
«Coo00111ecTBa ¥ 3KOJIOTUYECKHE CUCTEMBD»
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5




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

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



		2024-11-29T10:43:43+0300
	Ярошенко Ирина Ильинична




