HHOACHUTEJIBHASA 3AIIMCKA

IIpu paszpaborke mporpaMMbl MO OMOJOTMHM TEOPETHUECKYI0 OCHOBY MJISI OINpPEIeTICHHS
MOAXOM0B K (opMHupoBaHMIO coaepxkaHHus YydeOHoro mnpeamera «buosnorus» cocraBuiIu:
koHnenrtyanbHble nonokeHust @I'OC COO o B3aMMOOOYCIIOBIEHHOCTH LeJIeH, COIep KaHus,
pe3yabTatoB OOy4yeHHs] U TpeOOBaHMH K YPOBHIO IOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00
O0IMMX LEeSIX M MPHHLMIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro
obmero obpazoanusi B Poccuiickoit deneparuu, a Takke MOJOKEHUS O crienuduke OUoIorum,
e 3HAYEHUM B TO3HAHMM JKUBOW MPHUPOIBI M OOECHEYEHUH CYIECTBOBAHUS YEIIOBEYECKOTO
oOmiectBa. CoracHO Ha3BAHHBIM MOJIOXKEHUSIM, OIpPEETICHbl OCHOBHbIE (DYHKIIMH MPOrpaMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu naét mpeacTaBiIeHUEe O EsIX, 00 00Iel cTpareruu o0y4deHus,
BOCIIMUTAHUSI W Ppa3BUTUS OOyyalomIMXCs CpencTBaMM ydeOHoro mnpeamera «buonorusy,
onpezenseT o0sf3aTeNIbHOE MPEIMETHOE COAEpXKaHUe, €ro CTPYKTYypYy, paclpeieieHue Io
pasznenaM M TeMaM, PEKOMEHIYeMYIO0 MOCJeI0BaTeIbHOCTh M3Y4YeHHUs y4yeOHOro marepuana ¢
y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKU 00pa30BaTeNIbHOTO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUaIOIINXCS.

B nmporpamme 1o Ouonoruum TakkKe YUHMTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METAaNpeJMETHBIM M IPEIMETHBIM pe3ylbTaraM oOydeHUs B (OPMHUPOBAHUU
OCHOBHBIX BUJIOB Y4€OHO-ITIO3HABATEILHOMN NEATEIbHOCTH/YUECOHBIX NEUCTBUI O0O0yJarOIIUuXCs 1Mo
OCBOEHHIO COJIepKaHHsI OHMOJIOTHYeCcKOro 00pa3oBaHUsL.

B mporpamme no 6uonorun (10-11 xmaccel, 6a30BbIi YpOBEHb) peasii30BaH IMPUHLIHUII
IOPEEeMCTBEHHOCTH B M3y4eHHMU Ouonoruu, Onaromaps 4YeMy B HEH NpPOCMaTpUBACTCS
HaNpaBJICHHOCTh HAa Pa3BUTHE 3HAHMM, CBA3aHHBIX ¢ (JOPMHUPOBAHHEM E€CTECTBEHHO-HAYyYHOTO
MHUPOBO33pEHHUS, ILIEHHOCTHBIX  OPHUEHTALUH  JIMYHOCTH, SKOJOTMYECKOTO  MBIIIJICHMS,
NPEICTaBICHUA O 310pOBOM 00pa3ze >KM3HM U OEpeXHbIM OTHOLIEHHUEM K OKpYXKarouleu
npuponHoil cpene. Iloaromy Hapsy ¢ u3yyeHHeM OOLIEOMOJIOIMYECKUX TEOpUH, a TaKke
3HAHUN O CTPOEHUH KUBBIX CHCTEM Pa3HOIO paHra U CYyIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B HUX
IpOIIECCOB B MpOrpaMMe MO OMOJIOTHUHM YJEeNE€HO BHUMAaHHE HCIIOJIB30BAHUIO IOJYYEHHBIX
3HAHWUW B MOBCEIHEBHOW >KU3HM Ul PELEeHUs MPUKIIAJHbIX 3aj1a4y, B TOM YUcCIe: MPOQUIaKTUKU
HACJIC/ICTBEHHbIX  3a00J€BaHUN  4YeJIOBEKa, MEIUKO-TeHETUYECKOTO0  KOHCYJIbTUPOBAHMS,
000CHOBAaHUS SKOJIOTHYECKHU 11€1ecO00pa3HOro MOBEACHUS B OKpYXarollel MpupoaHO cpele,
aHanmu3a BIMSHUSA XO3AHWCTBEHHOM JEATENIbHOCTH 4YellOBeKa Ha COCTOSHHE HPUPOIHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. YCWIEHHWE BHUMAaHMs K IMPHUKIAJHON HANpaBIE€HHOCTH Y4eOHOTo
npeamera «buonorus» MpoIUKTOBAaHO HEOOXOIMMOCTBIO OOECHEeYeHHs YCIOBUH AJIS peLIeHUs
OITHOHM M3 aKTyaJbHBIX 33/1a4 IIKOJIHHOTO OMOJIOTHYECKOTO 00pa30BaHMUsI, KOTOpas MPEIroiaraet
(dopmHpoBaHue y OOy4YarOLIMXCsl CIOCOOHOCTH AAANTHPOBATHCS K W3MEHEHHMSAM TUHAMHUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHMs 3aHMMaeT BakHoe MecTo. OHa
obecrieurBaeT (OPMHPOBAHUE Y OOYYAIOUIMXCS TPENCTABICHUH O HAy4YHOW KapTHHE MHpA,
pacumpsieT U 000011aeT 3HaHUS O KUBOW MPUPOJIE, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOU
OpraHM3allii W DSBOJIIOLMH, CO3JAET YCIOBUS MJIA: IO3HAHWS 3aKOHOB >KMBOM TNPHUPO.BI,
(dopmupoBaHus (YHKIHMOHAJIBHONM I'PaMOTHOCTH, HABBIKOB 30POBOTO M Oe3omacHoro oOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIEHUS, IEHHOCTHOT'O OTHOILIEHUS K )KMBOM IPUPOE U YEIIOBEKY.

Bonbuioe 3HaueHue OMONMOTUS HMEET TakkKe Ui pelieHHs BOCHMUTATENbHBIX U
Pa3BUBAIOIIMX 33/1a4 CPEeTHETo o0mero oopa3zoBaHus, conuanu3annu odydaromuxcs. Vzyuenue
Ouosioruy odecrevnBaeT ycaoBus i (OPMHUPOBAHUS MHTEIIEKTYaIbHBIX, KOMMYHHUKAIIUOHHBIX
U WHPOPMALMOHHBIX HABBIKOB, O3CTETHYECKOH KyJBTYpPBI, CHOCOOCTBYET WHTETpaLUU
OMOJIOTMYECKUX 3HAHUM C MPENCTaBICHUSMHM U3 JIPYTUX Y4eOHBIX NPEeIMETOB, B YaCTHOCTH,
¢u3uku, xumMuu U reorpadun. HazBaHHbIE MONOKEHHUS O MPEeTHA3HAYCHUN YIEOHOTO MpeaMeTa



«buonorus» coctaBuiIM OCHOBY AJISl ONIPEACTICHHS TOJX0A0B K 0TOOPY U CTPYKTYPUPOBAHHIO €TI0
coJiepKaHusl, MPEICTaBICHHOIO B IporpaMMe 1o OMOIOTHH.

OT160p conepxanus yueOHoro npenmeta «buonorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
MO3UIUHI KYyJIbTypOCOOOPA3HOTO MOAXO/AA, B COOTBETCTBUU C KOTOPHIM OOyYaronIuecs JOKHBI
OCBOUTH 3HAHUS M YMEHHs, 3HAYMMBbIe JUI (OPMUPOBAHMS OOIIEH KYyIbTYpbl, ONpPEAesIonne
aJIeKBaTHOE TIOBEJCHHE 4YeJIOBEKa B OKpYXKAaIoLIeH MNpUpONHOMl cpene, BOCTpeOOBAaHHBIE B
MIOBCEHEBHOM JKM3HU U MpaKTU4eckoi nestenbHocTH. Ocoboe MecTo B 3TOM cHUCTeMe 3HAaHUH
3aHMMAIOT  JJIEMEHTBl COJAEp)KaHMs, KOTOphIE CIIy>)KaT OCHOBOW s (OpMUPOBaHUS
IPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTMHE MHUpAa W IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3allMU OMOJIOTHYECKOr0 00pa30BaHusl.

CTpyKTypupoBaHUe COAEp)KaHUs y4yeOHOro Marepuajga B IporpamMme IO OHOJOTHH
OCYUIECTBIIEHO C y4ETOM MPUOPUTETHOIO 3HAUYEHHUS 3HAHUM 00 OTIMYUTENBbHBIX OCOOCHHOCTSIX
KUBOW NpUpoAbl, 0 €€ ypOBHEBOW OpraHM3allMd WM 3BOJIOLMU. B cooTBeTCTBMM C 3TUM B
CTpyKType yueOHoro mnpeamera «buonorus» BblIelIeHbI CIEIYIOIIME COAEPIKATEIbHbIE TUHHUU:
«buonorus kak Hayka. MeToapl HayyHOro Mo3HaHUsA», «Kierka kak OMOIOrHYecKas CUCTEMay,
«Opranusm kak Ouonoruyeckas cucremay, «CucremMa U MHOTOOOpa3ne OPraHUYECKOro MHUpay,
«OBOJIIOLUS KUBOU TPUPOIBDY, « IKOCUCTEMBI U IIPUCYILIUE UM 3aKOHOMEPHOCTH.

Hens uszyuenus ydebHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
o0y4aroUMMHCA 3HAHUAMU O CTPYKTYpHO-(YHKLIMOHAJIbHON OpraHM3alud >XUBBIX CUCTEM
pPa3HOTO paHra u MpUOOPETeHHE YMEHUH HMCIOIb30BaTh 3TU 3HAHUS JIJISl TPAMOTHBIX JIEHCTBHM B
OTHOLIEHUU OOBEKTOB KHUBOM MPUPO/IBI U PEILICHUS Pa3IMYHbIX KU3HEHHBIX IPOOIIEM.

Hoctmwxenne menu uzydeHus: ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecreYrBaeTcs pelIeHueM CIeyOIuX 3a1ay:

OCBOCHHME OOyYaroIIMMUCS CHCTEMbl 3HAHUW O OHOJIOTHYECKUX TEOpUAX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, MpaBMJaX, CIYKAIlUX OCHOBOW Al (hOpMHUpPOBaHHUS
NPEJICTaBICHUA O €CTEeCTBEHHO-HAyyHOW KapTUHE MHpa, O METOAaX HAyyHOro I103HaHUS,
CTPOEHHMH, MHOT000Opa3uu M OCOOCHHOCTAX >KHMBBIX CHUCTEM pa3HOIO YpPOBHS OpraHM3alluu,
BBI/IAIOIIMXCSA OTKPBITHSIX U COBPEMEHHBIX HCCIIE0BAaHUAX B OMOJIOTUY;

¢opmupoBaHue y OOYyYarOLIUXCSl IMO3HABAaTEIbHBIX, MHTEUIEKTYaJIbHbIX U TBOPUYECKHUX
CIIOCOOHOCTEN B IMpOLIECCE aHAJIM3a JAHHBIX O MYTAX Pa3BUTUS B OMOJIOTMU HAYYHBIX B3IVISIOB,
ujel ¥ MOJX0A0B K U3YUEHUIO KHUBBIX CUCTEM PAa3HOTO YPOBHs OpraHU3allny;

CTaHOBJIEHHE Yy OOydJaromuxcsi oO0IIed KyJIbTypbl, (QYHKIMOHAJIbHOW TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHITh M OICHHBATH SIBICHUS OKPYXKAIOIIETO MHUpA KUBOW MPUPOABI Ha
OCHOBAaHUU 3HAHUH U ONBITA, TOJYUYEHHBIX MPU U3yUYEHUU OUOJIOTUH;

(dbopMupoBaHre y OOy4YalOIIUXCS YMEHHH WITIOCTPUPOBATh 3HAUYEHUE OHMOIOTHYECKHX
3HAHUW B TNPAKTUYECKOW MAESITENbHOCTH 4YEJIOBEKa, PAa3BUTUHU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUN U arpoOHMOTEXHOJIOTHIA;

BOCIUTaHHE YOEKIAEHHOCTU B BO3MOXKHOCTH IIO3HAHUS 4YEJIIOBEKOM HUBOW MPUPOABI,
HEOOXOAMMOCTU OEpEeKHOTO OTHOIICHUS K Hel, COOMIOACHHS STHUECKIX HOPM MPH MPOBEICHUH
OMOJIOrMYECKUX UCCIIEOBAHU;

OCO3HAHHME IEHHOCTU OMOJOTMYECKHX 3HAHWUW JI MOBBIIICHUS YPOBHS 3KOJIOTUYECKOU
KYJIBTYPBI, Ui (GOPMUPOBAHUS HAYyYHOTO MHUPOBO33PEHHS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUW M YMEHHMM B TIOBCETHEBHOW U3HU IS OLICHKHU
MOCJIEZICTBUM CBOEH JEATENIbHOCTH MO OTHOIICHHIO K OKpy’Karolled cpene, coOOCTBEHHOMY
3I0pPOBBIO, 000CHOBAaHUE U COOMOCHNE Mep MPOPHUIAKTUKH 3a00IeBaHUH.

B cucreme cpennero ooduero o0pazoBanust «buonorusy, uzyyaemas Ha 6a30BOM ypOBHE,
SIBIIIETCA 00s3aTeNbHBIM yUeOHBIM MPEIMETOM, BXOISIIMM B COCTaB MpEAMETHOH olmactu
«EcTecTBeHHO-HayYHbIE TPEIMETHI».

Jlns u3yyenus: 6uonoruu Ha 6a30BOM YpOBHE CpedHEro oOmiero o0pa3oBaHUs OTBOAUTCS
68 gacoB: B 10 knacce — 34 gaca (1 gac B Henenro), B 11 ximacce — 34 gaca (1 gac B Hegenio).



COILEPKXAHUE OBYUYEHMUA
10 KUIACC

Tema 1. BuoJiorust Kak HayKka.

buonorus kak Hayka. CBsi3b OMOJOTMHM C OOIIECTBEHHBIMH, TEXHHUYECKUMU U APYTUMU
€CTeCTBEHHBIMU HayKamH, ¢uiocopueil, THKOH, dcTeTuKod u mpaBoM. Ponb Ouomoruu B
(hopMUpOBaHNU COBPEMEHHOM HayqHON KapTUHbI Mupa. CucTeMa OMOJIOTHYECKUX HayK.

Mertoapl MO3HAHUS KUBOW MPUPOABI (HAOMIOIEHHE, SKCIIEPUMEHT, OIMCaHUe, U3MEPEHNE,
KJaccuuKanus, MoAeIMpPOBaHUE, CTATUCTHYECKast 00padOTKa JaHHBIX).

JdemoncTpanum:

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

Tabnuip! 1 cxembl: «MeTobl TO3HAHUS KUBOM IPUPOIBD).

JlaGopaTopHble M NpaKTHYeCKHEe PA0OTHI:

[Ipaktuyeckass pabora Ne 1. «Mcmonb3oBaHue pa3lnUYHBIX METOJOB NpPU H3YUYECHUHU
OHOIOrHYECKIX 00BEKTOBY.

Tema 2. ’)KuBble cuCTeMbI M HX OPraHU3ALMS.

Kusbie cuctemsbl (OMOcCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIMYue >KUBBIX
CUCTEM OT HEOPTraHUYECKON MPUPOABI.

CgoiicTBa OmocHcTeM M WX pa3HooOpaswe. YPOBHH OpraHU3alUH OHMOCHUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIM,  TKAHEBBIM, OpPraHU3MEHHBIM,  MOMYJISALUOHHO-BUI0BOM,
9KOCHCTEMHBIN (OMOreoeHoTHYeCKuit), OnochepHbIit.

Jdemoncrpanuu:

Tabmuupl 1 cxembl: «OCHOBHbBIE TPU3HAKH JKU3HU», «YPOBHU OpraHU3alUU >KUBOU
IPUPOIBD).

O6opynoBanue: moaens mosekyisl JJTHK.

Tema 3. XuMH4eCKuii COCTaB U CTPOCHHE KJIECTKH.

XHWMHMYECKAN  COCTaB  KIETKH. XHWMHYECKHE  JJIEMEHTBl:  MaKpOJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bozia 1 MUHEpaIbHbIE BELECTBA.

OyHKIMM BOABI M MHUHEpaJbHBIX BellecTB B KieTke. [lomnepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTtpoeHue 6ekoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. Hesamennmblie
U 3aMEHHMbIE aMMHOKHUCIIOTBI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYypbl O€IKOBOIi
MOJIEKyJbl (TMepBUYHAsl, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa 6enkoB. buonornueckue QyHKIUNU OETKOB.

®epMmeHThl — Ouonormueckue Karaiauzaropbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTP,
cyoctpatHas — cnenuduuHocTth. Kodepmentsl. Burtamuubl.  OTiauuus  (QepMEHTOB  OT
HEOPraHUYECKUX KaTaJln3aTopOB.

VYrneBoasl: MOHOCaxapH bl (INI0OK03a, pub03a U J1e30KCHpu003a), Aucaxapusl (caxaposa,
JAKTO33a) W MOJMcaxapuabl (Kpaxmai, DIIMKOTEH, IeJUTIoN03a). buonormueckue QyHKIUH
YIJIEBOZIOB.

Jlumuael:  TpurMuepuasl, Gocomunuapl, crepounbl. [ uapodusHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢yHkumu nununoB. CpaBHEHHE YITIEBOJOB, OCJIKOB M JIUIMMJIOB Kak
MCTOYHUKOB 3HEPTUU.

Hyxnennossie kucnotel: JIHK u PHK. Hykieotuasl — MOHOMEpBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JJHK. Crpoenme n ¢ynkmmn PHK. Bugst PHK. AT®: crpoenue u
(byHKIHH.

[uronorus — Hayka o kiuerke. KierodHnas Teopuss — nmpuMep B3auMOICHUCTBUS UACH U
(hakTOB B HAyYHOM MO3HAHUH. METObI U3yUEHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. OOImIue MpU3HAKK KIETOK: 3aMKHYTasi Hapy>KHas
memOpaHna, mosiekyibl JJHK kak reneTnueckuii anmnapar, cucteMa CUHTe3a OeJka.



Tumel KIETOK: JyKapHOTHUYECKass M MpokapuoThueckas. (OCOOCHHOCTH CTPOEHUS
npokapuotuyeckor kietku. Knetounas crenka 6akrepuil. CTpoeHue 3yKapHuOTHUECKON KIETKH.
OCHOBHBIE OTJINYHS PACTUTEIHHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAIMKC, UX (YHKIIHH.
[Ina3matnueckass memOpana, e€ cBoiictBa u (yHkuuu. [luromnazma u €€ OpraHOUbI.
OnnomemOpannbie opranouas! kinetku: DIIC, anmapar [omsmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHouAbl KIETKHA: MUTOXOHAPHUH, IUIACTHABL. I[IponcXokIeHne MUTOXOHIPUM M IJIACTHI.
Bunet nnactun. HememOpanHbie opraHouibl KJIETKU: pUOOCOMBI, KIIETOYHBIN IIEHTP, LIEHTPUOIIH,
PECHUYKH, )KIYTUKH. DYHKIIMM OpPraHOUJOB KJIETKH. BKiroueHus.

SAnpo — perynstopHblil neHTp KieTku. CTpoeHue sapa: siaepHas 000I04Ka, KapHoIria3ma,
XPOMATHUH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeecTB B KIETKE.

JdemoncTpanum:

[oprpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. Ilneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnipeneneHre XUMHUYECKHX JJIEMEHTOB B  HEXHUBOW MPHUPOIEY,
«Pacnipenenenne XuMU4ECKUX IIEMEHTOB B )KUBOM IPUPOAE».

Tabmuupbl u cxembl: «l[lepruoanueckas TabnuIa XUMHUYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOzbD», «buocunres 6enka», «CTpoeHue Mosekysbl Oenkay, «CTpoeHue pepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynbsr AT®», «CTpoeHHe 3yKapuOTHIECKOU
KIETKN», «CTpoeHHE XKUBOTHOM KIETKW», «CTpOEHHE pacTUTENIBHON KieTku», «CTpoeHue
POKAPHUOTUYECKON KIETKN», «CTpoeHue siipa KIETKN», « YIIEBOIAbD», «JIUmuabDy.

OOGopynoBaHue: CBETOBOW MHKPOCKOI, 00OpymOBaHME JUli IIPOBEACHHA HaOIIONEHMH,
U3MEPEHMI, SKCIIEPUMEHTOB, MHUKpPOIIpEenapaTbl pacTUTENbHBIX, KUBOTHBIX U OaKTepUaIbHBIX
KJIETOK.

JlaGopaTtopHble M npakTHYecKHe PadoThI:

JlaGoparopHast pabora Ne 1. «M3ydeHue KaTaJUTHUECKOW AKTUBHOCTH (EPMEHTOB (Ha
IpUMEpe aMHJIa3bl WK KaTanasbl)».

JlaGoparopHast pabGora Ne 2. «M3yueHue CTpOEHHs KIETOK pAacT€HHH, *XKMBOTHBIX U
OaxTepuil 07 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpENaparax U UX OMUCaHUE».

Tema 4. ’KuzHenesiTte1bHOCTh KJICTKH.

OOMeH BemiecTB, WIM MeTa0OMU3M. AcCHUMWISAIUS  (IJIACTHYECKUH OOMEH) |
TUCCUMMIIALIUS (PHEPreTHUeCKU 0OMEH) — JIB€ CTOPOHBI €AMHOTO Ipoliecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB M YHEPTUU B IOHMMAaHUU METa00IM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIA U rerepoTpodHbil. Ponb gepmeHTOB B 0OMEHe
BEIIECTB U NPEBPAILEHUN SHEPTUU B KIIETKE.

@®ortocunte3. CmetoBas u TemHOBas ¢a3bl QorocuHTe3a. Peaknuu ¢dorocuHTesA.
DddexTrBHOCTD (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS )KU3HH Ha 3emiie. Bimsiaue yciioBuit
cpensl Ha (OTOCUHTE3 U CIIOCOOBI MOBHIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.

XeMocHuHTe3. XEeMOCHUHTE3UpYIolne OakTepuu. 3HAUCHHE XEMOCHHTE3a ISl JKU3HHU Ha
3emute.

OHepreTuueckuii oOMeH B  KieTke. PacuieruieHne  BEUIECTB, BBIJEICHHE U
aKKyMYJIHpPOBaHHE YHEPTUH B KJIETKe. JTambl dHepreTudeckoro oomena. Imukonus. bpoxxenue u
ero Buabl. KucnopopHoe oOkuclieHHWe, WM KJIE€TO4HOe JbixaHue. OKuciaurenabHoe
tbochopunupoBanue. IPHEKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peaxnmm wmarpuunoro cuHte3a. l[enermueckas wunbpopmanus u JHK. Peamuzamus
reHeTuyecko MHdopMmaluu B KieTke. [eHeTHyeckuid Koa U ero cpoiicTBa. TpaHckpumuus —
marpuunbiii cuHTe3 PHK. Tpancnsuus — 6uocunres Oenka. Dransl Tpancasiuuu. Koguposanue
aMUHOKHCIOT. Ponk pubocoM B 6GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3Hu — Bupycel. Mcrtopus otkpeitus BupycoB (. W.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KM3HEHHOTO LMKIa BUpycoB. bakrepuodaru. bone3nu



pacTeHuil, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycamMH. Bupyc nmMmyHozaeduunTa denoBexa

(BUY) - Bozoymurens CIIM/la. OOpaTHast TpaHCKpUIIIIMs, peBEpTaza HW HHTErpasa.
[Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00TCBaHUIA.
JdemMoHcTpauum:

[oprpetsr: H. K. Konbros, /. Y. Usanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl:  «Tunel  muTaHus», «Metabomuzm»,  «MUTOXOHIPUSY,
«OHepreTuueckuit oomMen», «Xmoporuacty, «Porocuntes», «Crpoenne [JHK», «Ctpoenue u
¢yHKMOHMpOBaHWE  TeHa», «CuHre3 Oenkay, «leHernueckuid kom», «Bupycs»,
«bakrepnoparn», «Crtpoenne u ku3HeHHbId 1Mk Bupyca CIIM/la, Oakrepuodaray,
«Penmukarus JTHK».

Ob6opynoBanue: mopenu-anmukaiuu «Yasoenune JIHK u Tpanckpunuumsy, «buocunres
6enka», «CTpoeHue KIeTKku», Moaenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, unu KU3HEHHBIM LUKk kieTku. MuTepdasa um mutos. Ilponeccsr,
nporekaronie B uHtepdaze. Perummkanus — peaxius marpuuHoro cuntesa /IHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIM HAa0Op — KapHOTHUIl. JMIUTOMAHBIA W TaIIOMJIHBIA XPOMOCOMHBIE
HaOopel. XpomaTtuel. Lluronornueckue OCHOBBI Pa3MHOXKEHHS U MHAMBHUIYATbHOTO PA3BUTHUS
OpPraHU3MOB.

Henenne xnerkm — muro3. Cragum murosza. Ilpomeccel, mpoucxonsdmue Ha pa3HBIX
CTaauaAX MUTO3a. brnomorudeckuii CMEBICII MUTO3A.

[Iporpammupyemast ru0esb KJIETKH — aromTo3.

@opMbl  pa3MHOXKEHHUSI OpraHu3MoB: Oecronoe U mojoBoe. Buasl Oecrnonoro
pPasMHOXKEHMS: JEJICHUE HAaJBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOUHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KJIOHMPOBAaHME OPraHU3MOB, €r0 3HAUYCHHE JUISA
CEJICKLIUH.

[TonoBoe pazMHoOMXKeHHE, €ro OTIINYHS OT OeCIIooro.

Meiio3. Craguu meiio3a. Ilpoueccel, npoucxonasdiue Ha craausx menosa. [loBexpenue
XpoMocoM B Mero3e. KpoccuHrosep. bronorndaeckuii CMbICI U 3HaYEHHE Meo3a.

I'ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y JKUBOTHBIX. I1010BBIE jKene3bl:
CEMEHHUKU M sMuyHuKU. OOpa3oBaHUE M pPa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CrepMaro30uf,
SLeKIeTka) — chepmaroreHe3 M oBoreHe3. (OCOOCHHOCTH CTPOEHHUS SHIEKIETOK H
cnepMato3zouioB. OmnonorBopenue. [laprenorenes.

WnpuBuayanbHoe pa3BUTHE (OHTOreHE3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHUOTEHE3).
Oranbl SMOpPUOHAIBLHOTO PAa3BUTUSL Y IIO3BOHOYHBIX >XUBOTHBIX: JpOOJE€HHE, TacTpyssius,
opranoreses. [loctamOproHanbHOE pa3zBuTHE. THIBI TOCTIMOPHOHAIBHOTO Pa3BUTHSL: MPSAMOE,
HerpsiMoe (JTMYMHOYHOE). BimsHuMEe cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOIO PAaCTEHHS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHS.

JdemMoHncTpanum:

Tabmuip! u cxembl: «POpMBbl Pa3MHOKEHHsI OPraHU3MOBY, «JIBOIHOE OIIOOTBOPEHUE Y
LIBETKOBBIX pacTeHUi», «BererarnBHoe pa3sMHOXKEHUE pacTeHU», «/leneHue kieTku 6akTepuii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMmbl», «KneTounsiil nukm», «Pernmkanus
JHK», «Mwuto3», «Meno3», «lIpsmoe wu HenpsMmoe pasBurue», «lamerorenes y
MJIEKOIIUTAIOIINX U 4eI0BeKa», « OCHOBHBIE CTaJIUA OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKOI, MHKpomnpenaparbl «CrepMaro30Ubl MIIEKOIMUTAIOLIET0»,
«Sineknerka milekonurampomero», «KapuokuHes B KIETKax KOpellKa JyKa», MarHUTHas
Mozenb-anuKanus «Jlenenne kiaetkm», moaens JJHK, mogens meradazHoit XpoMOCOMBI.

JlaGopaTopHble ¥ NpaKTHYeCKHe PA0OTHI:

JlaboparopHas padora Ne 3. «HabGnromeHue MuTo3a B KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKPOIIpENaparax».



JlaGoparopHast pabora Ne 4. «M3ydeHue CTPOCHHs TMOJIOBBIX KIJIETOK Ha TOTOBBIX
MHKpOIIpernaparax.

Tema 6. HaciiencTBeHHOCTh M HK3MEHYMBOCTH OPraHU3MOB.

[Ipeamer w 3amaum reHetwku. Mcropus pa3BuTus reHeTuku. Ponb 1muTonornu u
SMOPHOJIOTUU B CTAHOBJIEHUH T€HETHKH. BKiax poccuiCKUX U 3apyOekKHBIX YUEHBIX B pa3BUTHE
TCHETUKHU. MeTtoabt TE€HETUKU (rubpuI0IOTHYECKUH, LUTOT€HETUYECKHIA,
MOJIEKYISIPHO-T€HETHUECKUIT). OCHOBHBIE T€HETHMYECKUE IMOHATHA. [eHeTHueckas CHUMBOJIMKA,
HCIIONIb3yEMasl B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAcJIeZIOBaHUs  NPU3HAKOB, YCTaHOBIEHHble [.  MeHzaenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH €IMHO00pa3usi TMOPHUIOB TIEPBOTO MOKoJeHus. [IpaBuio
JOMUHUPOBaHUsA. 3aKOH paclIeIUICHUs MpU3HAkoB. lumoreza uunctorel ramer. IlomHoe u
HETIOJIHOE JOMUHUPOBAHHUE.

JurnOpunHoe  CKpelMBaHHWE. 3aKOH HE3aBHCUMOTO  HACJEJOBaHUS  NPU3HAKOB.
HuroreHernueckre OCHOBBI AUTMOPUIHOTO CKpEIIMBaHMS. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonb30BaHne aHANU3UPYIOLIETO CKPELIUBAHUS IS ONIPEeNICHHUs TeHOTUIIa 0cOo0u.

CuernieHHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana mno clremieHHOMY
HACJIEI0BaHUIO 'eHOB. HapyleHue cuernsieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH. [ eHeTnYeckue KapThl.

I'enetuka nmosna. XpoMOCOMHOE ONpENENIeHNE 10Ja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
IT'omorameTHele HM rereporameTHble oOpraHu3mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
I10JIOM.

N3menunBOCTh. Bubl N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACeACTBEHHas. Poib cpebl
B HEHACJEICTBEHHON HM3MEHYUBOCTU. XapaKTEPUCTHUKA MOJU(PHKAIIMOHHON H3MEHUYHUBOCTH.
Bapuanvonsslii psa u BapuannoHHas kpusas. Hopma peakunu npusHaka. KoiandecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKH U UX HOpMa peakuuu. CBOHCTBa MOAM(PUKALIMOHHON N3MEHUYHUBOCTH.

HacnencrBennasi, uiim reHOTUNHWYECKasl, NU3MEHUYUBOCTh. KOMOMHATUBHAS M3MEHUYUBOCTD.
Meiio3 U T1OJOBOM mpolecc — OCHOBa KOMOMHAaTMBHOM M3MEHYMBOCTH. MyTallMOHHAS
U3MEH4YMBOCTh. Krnaccudukanuss MyTanuii: TeHHble, XPOMOCOMHBbIE, reHOMHbIe. Yacrora u
OpUYMHBI MyTauuid. MyTarenHsle (hakTopbl. 3aKOH TOMOJIOIMYECKUX PSI0B B HACIIEACTBEHHOU
n3menunsoctu H. 1. BaBunosa.

BHesinepHast HacIeICTBEHHOCTh U N3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOJbl T'€HETUKH 4YeJIOBEKa:
TeHEaJIOTUYECKUH, OJIM3HEIIOBBIMH, IIUTOreHETUIECKU, OMOXMMHUYCCKUM,
MoJIeKyIsipHO-TeHeTHueckuil.  COBpeMEHHOE  ONpeesieHHe TEeHOTHNA:  IOJHOT€HOMHOE
CEKBEHHPOBAHME, T€HOTUIIMPOBAaHUE, B TOM uucie ¢ nomoulpto I1I{P-ananu3a. Hacinencrsennsie
3a00yieBaHuUs YeJIOBEKA: TeHHbIe 00J€3HU, 00JIe3HU C HAC/IEACTBEHHOMN MPEeApacoNoKeHHOCTHIO,
XpoMocoMHbIe Oonie3Hn. ComMarhyeckue M TeHepaTuBHble MyTalMu. CTBOJOBBIE KIIETKH.
[TpuHIIMTIBL 310POBOTO 00pa3a KHU3HH, JUATHOCTUKHU, MPOQPIIAKTHKH U JICYEHUS TEHETHYECKUX
Oosie3Hell. MenuKo-reHeTUYEeCKOe KOHCYIBTUPOBAHUE. 3HAYeHHE MEIUIIMHCKOW T€HETHKH B
IPEIOTBPAIICHNUH U JICYEHUH T€HETUYECKUX 3a00IeBaHN YeIOBEKa.

JdemoHcTpanum:

Hoprpersr: I. Mengens, T. Mopran, I. nge ®pus, C. C. UYerBepuxo, H. B.
Tumodeen-PecoBckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €r0 LIUTOI€HETUYECKask OCHOBAY,
«3aKOH pacIIeIJIEHUs] W €ro IUTOI€HETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TrameTy,
«/lurnbpunHoe ckpemuBanue», «LuTonmornyeckue OCHOBBI AMTHOPHIHOTO CKpPEIIMBAHUS,
«Melios», «B3zanMoneincTBUE aJlIeNIbHBIX TE€HOBY, «] €eHeTHYeCKUe KapThl pACTCHUM, )KUBOTHBIX U
yesloBeka», «leHeTuka mona», «3aKOHOMEPHOCTH HAclI€OBaHUs, CLEIJIEHHOTO C II0JOMY,
«Kapuotunbsl uyenoBeka U OKUBOTHBIX», «Bunmbl wu3MeHunBocTH», «MoanudukanmonHas
U3MEHUUBOCThY», «HacnenoBanue pesyc-akropa», «leHeruka rpynm KpoBm», «MyTannoHHAs
U3MEHYMBOCTDY.



Ob6opynoBanue: Moaenu-anmMkauun «MoHoruOpuaHoe ckpeuuBanuey», «Hemomnnoe
JOMUHUpOBaHueY, «JuruOpuanoe ckpeunuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKponpenapar «Jlpo3opuna» (Hopma, MyTanuu (GopMbl KPbIILEB U OKPAacKu Telna), repoapuit
«l'Opox MoceBHOM».

JlaGopaTtopHble M npakTHYeCKHe PadOTHI:

JlaGopatopHast pabora Ne 5. «M3yuenue pe3yabTaTOB MOHOTHOPHIHOTO M JTUTHOPHHOTO
CKpELIMBaHUA Y AP030(UIIbI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabGopatopnast pabora Ne 6. «/3yuenne MonupuKaMOHHON U3MEHYHMBOCTH, TTOCTPOCHUE
BapHALIMOHHOTO Psiia ¥ BApUALMOHHON KPUBOW».

JlaGopatopHast pabora Ne 7. «AHamu3 MyTanmuid y JIpo30QMIBI  HA TOTOBBIX
MUKpOIIpenaparax».

[IpakTnueckas pabora Ne 2. «CocTaBieHHe U aHAJIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexnust oprann3moB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexnusi Kak HayKa | MPOIIECC. 3apOXKACHUE CENEKIINU U JoMecTuKaiusa. Yaenne H. U.
BaBunoBa 0 1eHTpax NPOMCXOXKAECHUS M MHOrooOpasusi KyJIbTYpHBIX pacTteHuil. LleHTpsl
IPOUCXOXKACHUS JOMAIIHUX )KMBOTHBIX. COPT, IOpO/Ia, IITAMM.

CoBpeMeHHbIE METO/bI CeleKIMU. MacCoBBI M WHAMBUIYATIbHBI OTOOPHI B CENIEKLUU
pacTeHuil U kUBOTHBIX. OIleHKa 3KCTephepa. BIM3KOpPOACTBEHHOE CKPEIIMBAHUE — UHOPUIUHT.
Yucras nunus. CKpelyBaHue YUCThIX JIUHUM. ['erepo3uc, nim rudpuanas cuna. HepoacrsenHoe
cKpemuBaHue — ayrOpuauHr. OrtganéHHas rubpuamzanus U e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 M IOJIY4YEHHE MOJUIUIONAO0B. JlOCTMKEHMsI CEJIEKLUUU PpACTEHHUM, >XUBOTHBIX M
MHUKPOOPTraHU3MOB.

buorexHomoruss kak oOTpaciab IPOU3BOACTBA. [e€HHas WH)KEHEpUsa. OTalbl CO3JaHUs
pexomOuHantHoit JIHK u Tpancrennbix opranusmon. Kiierounas umxenepus. Kiierounsie
KyJIbTypbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHHE pacTeHHH. KiloHMpoBaHHE BBICOKONIPOLYKTHBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHME U IThyYeckue mnpolmembl. MO —
TeHETHYECKU MOAU(DULIMPOBAHHbBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toprpersr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabmuupl u cxembl: kapra «LIeHTpbl NPOUCXOXKIEHUS U MHOTo00paszus KyJIbTYPHBIX
pacteHuii», «Ilopoapl ToOMamHUX XUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomumionmusy, «OOBEKTHI
o6uorexHonorun», «Kierounsle KyabTypsl M KJIOHUpOBaHHE», «KOHCTpyHpoBaHHE U MepeHoC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MYJSDKH IJI0O0B M KOPHEIJIOAOB JTUKUX ()OPM U KYJIBTYpHBIX COPTOB
pacrenuii, repbapuii « CenbCKOX03SIICTBEHHBIE PACTEHUSD.

JlabopaTopHble U MpakTH4YecKue padoThbi:

Okckypeust «OCHOBHBIE METOIbI M JIOCTH)KEHHUS CEJIEKIIMM PACcTeHHUN M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, IUIEMEHHYIO (epMy, COPTOUCIHBITATENIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, TA0OPATOPHUIO arpOyHUBEPCUTETA MIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBoTIoMOHHAS OMOJIOTHSL.

[Ipeanocelikn BO3HUKHOBEHHS SBOJIOIMOHHOW TEOPHUH. DBONIOIMOHHAS TEOpPHS MU €&
MeCTO B OMOJIOrHy. BiusiHuE SBOMIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HayK.

CBHAETENbCTBA DJBOMIONMU. IlajleOHTOJIOrMYECKHE: IIOCJIENOBATENLHOCTE IOSIBJICHHUS
BUJIOB B MAJICOHTOJIOTUYECKOM JIETOMUCH, iepexoanbie (Gopmbl. buoreorpadudeckue: CXoACTBO U
pazimuue ¢ayH u GJIOp MaTEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOACTBA M PANIMYUS SMOPHUOHOB PA3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIBPHO-aHATOMUYECKUE: TOMOJIOTHYHBIC, AaHAJOTHMYHBIC, PYIUMEHTAPHBIE OPTaHbI,



araBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO MEXaHM3MOB HACJIEACTBEHHOCTH U
OCHOBHBIX METa0O0JIMUYECKUX MTyTeH y BCEX OPraHU3MOB.

OpomonionHass Tteopust Y. JlapBuHa. Ilpeanocbulku BO3HUKHOBEHHMS JAapBHHU3MA.
JIBukyuie cuiabl  3BOMOLMKM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTU PECypCcOB, HeolpeaenéHHas H3MEHYMBOCTh, OOpb0a 3a CyIIeCcTBOBaHHE,
€CTEeCTBEHHBIN 0TOOD).

Cunternyeckas Teopust sBomorun (CTD) u e€ 0CHOBHBIE MOJTOKEHHUS.

Muxkpososmtornus. [Tomysmus kak eIMHULA BUAa U SBOJIOLIUH.

JIBmxymue cuibl ((pakTopbl) 3BOJIIOLMU BUIOB B NpHupone. MyTallMOHHBIN mpouecc H
KOMOWHATUBHAsI HM3MEHYMBOCTh. [lomynsumoHHble BOMHBI M Jpeid reHoB. Mzomauus u
MUTpanus.

EctectBenHblii 0TOOp — Hampabisitomuil ¢akrop 3Boitonuu. DopMbl €CTECTBEHHOTO
orbopa.

[IpucnocobaeHHOCTh OPraHu3MOB Kak pe3yibraT 3Boitouuu. [Ipumepsl npucnocodneHui
y Opranu3MoB. ApoMopdO3bl U HAHOAJANTALINH.

Bun u Bunoo6pazoBanue. Kpurtepuum Buma. OcHoBHbE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JIOrHueCcKoe.

MakposBomons. @opMbl 3BoNIONUHN: (QUIETUYECKas, AUBEPreHTHAas, KOHBEpPI€HTHas,
napaensHas. HeoOpatumocTs 3BOIOLNY.

[Ipoucxoxnenue oT HECTICIIMAIM3UPOBAHHBIX  TPEIKOB. [Tporpeccupyromas
crienuanu3anus. AfanTuBHas padalus.
JdemMoHncTpauum:

Ioprpersr: K. JIunnen, X. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. Ceepiios.

Tabmunpl u  cxembl: «Pa3BuTHe OpraHudeckoro Mupa Ha 3emiiey», «3apOjbliln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «®Popmbel OOppOBI 3a CyIIECTBOBAHHEY,
«EctectBenHblii  0TOOp», «MHOroodbpasue CcoproB pacTeHui», «MHorooOpasue Mopos
KUBOTHBIX», «ITonmymsiimmy, «MyTanunoHHast M3MEHYUBOCTDY, «ApoMop(o3bI»,
«Monoanantanuny», «OOmas aereHepanus», «JBwxkyime cuibl 3Bomonuny, «Kapra-cxema
mapuipyta nytemectsus Y. JlapBunay, «boprba 3a cymectBoBanue», «IIpucnocobieHHOCTb
opranusmoBy, «l'eorpaduueckoe Bu1000pazoBaHuey, « IKOIOTHIECKOE BUJ000pa30BaHUE).

O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3JIMYHBIMHM THIIAMH OKpAacKu, Ha0Op IUIO0B U
ceMsiH, koutekuus «I[IpruMepbl 3alUTHBIX MPUCIIOCOOICHUN Y )KUBOTHBIX», MoJeNlb « OCHOBHBIE
HaMpaBJIeHUs 3BOIIOLUI», 00bEMHas MoJieNb «CTpOEHNE TOJIOBHOTO MO3Ia MO3BOHOYHBIX).

buoreorpaguyeckass kapra wmupa, KoieKius «@DOpMbl COXPaHHOCTH HCKONAeMbIX
KUBOTHBIX W pacTeHUi», Monenb anrmukaius «llepexpéct xpomocom», BiIaKHbIE Mpenaparhbl
«Pa3Butue Hacekomoro», «Pa3Butue nArymku», Mukponpenapar «Jlpozodunay (Hopma,
MyTaluu GOPMbI KPbUIbEB U OKPACKH TENIA).

JlaGopaTopHble ¥ NpaKTHYeCKHe PA0OTHI:

JlaGoparopHas pabora Ne 1. «CpaBHeHHE BUJOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

JlaGoparopHast pabora Ne 2. «OmnucaHue NpPUCHOCOONIEHHOCTH OpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HU Ha 3em.ie.

JloHayuyHble NPEICTaBICHUSA O 3apOXKJEHUU >KU3HU. HayuHble runorespl BOSHUKHOBEHUS
KHU3HM Ha 3emuie: abMoreHe3 M NHaHclepMus. XUMHUYecKas 3BOJIOLUSA. AOHUOICHHBIH CHHTE3
OpraHMYECKHX  BEIIECTB U3 HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE IOATBEPKICHHE
XUMHUYecKoil 3Bomonuu. HadanpHble sTambl Ononoruueckoit ssomronuu. ['unoreza PHK-mupa.
®opmHupoBaHHE MEMOpPAHHBIX CTPYKTYpP M BO3HHMKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKU U UX
sBooLnsA. POpMUPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.



PasButne xu3Hm Ha 3emie 1o dpaM M nepuonaM. Karapxeil. Apxeickas u
npotepo3oiickas 3pbl. Ilaneosoiickas spa u e€ mepuoabl: KEeMOPUNUCKHUH, OpPIOBUKCKHUH,
CUJIypUHCKHUH, T€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ Nepruobl: TPUACOBBIN, FOPCKUNA, METTOBOM.

KaitHo3oiickas 3pa u €€ nepuo/ipl: NajieoreHoBbI, HEOT€HOBbIN, aHTPOIIOT€HOBBIN.

XapakTepucTuka KJIMMaTa U TeoJOrHuecKkux mporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLUN
pPacTUTENILHOTO M JKMBOTHOTO MHpa. Apomopdo3bl y pacTeHHH W >KMBOTHBIX. llosiBieHue,
paciBeT U BHIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHMY€cKOro Mupa Kak OoTpakeHHe 3BONIIOLMHA. OCHOBHBIE CUCTEMAaTHUECKHE
IpyNIbl OPraHU3MOB.

OBomronMsl  4yeloBeKa. AHTpomosoruss Kak Hayka. Pa3BuThe mnpencraBieHud o
MIPOUCXOXKICHUH YesloBeKa. MeTobl u3ydeHust aHnTpornoreHe3za. CXoACcTBa U pa3inyMsl YelloBeKa
1 )KUBOTHBIX. CHCTEMAaTHYECKOE TIOJI0KEHHUE YEIOBEKA.

JBuwxyue cuibl  (dakTopel) aHTpororeHesa. HaciencTBeHHass W3MEHYMBOCTh U
€CTeCTBEHHBIH 0TOOp. OOILIEeCTBEHHBINH 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPyJa, MBILIUICHHE,
peub.

OcHOBHBIE CTaOUM U BETBU JBOJIIOLMM 4YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeEIbli,
UYenosek npamoxomsammii, YenoBek HeanuepranbCkuil, YenoBek pasymubiii. Haxongkm
UCKOIIAEMbIX OCTaTKOB, BpeMs CyILECTBOBaHUS, 00JacTh PAacHpOCTpaHEHUs, 0ObEM T'OJIOBHOIO
Mo3ra, 00pa3 KU3HH, OPY/IHSI.

Yenoseueckre pacbl. OCHOBHble OOJbIIME pachkl: €BponeouaHas (eBpasuiickas),
HErpo-aBCTpajouHas (dKBaTOpHaibHAs), MOHTOJOWUIHAsA (a3uaTcKko-aMepukaHckas). YeprTobr
IPUCHIOCOOTIEHHOCTH TPEJICTaBUTENCH UEIOBEYECKUX pac K YCIOBHUAM CyIIECTBOBAHUS.
EnuncrBo uenoseueckux pac. Kpuruka pacusma.

Jdemoncrpanuu:

[Toprpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I. FOpu, Y. JapsuH.

Tabnmuup! u cxembl: «Bo3HukHoBeHne CoONHEUHOU cucTeMbl», «Pa3BUTHE OpraHUYECKOro
mupa», «PactutenbHas kietka», «KuBorHas kinetka», «lIpokapuoTHueckas KieTKay,
«CoBpeMeHHasl CHCTEMa OPraHUYECKOro Mupa», «CpaBHEHHE aHATOMMUYECKHX YEpPT CTPOCHHS
YyeJloBeKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOIMUECKHX HaXOJO0K
IIPEJKOB COBPEMEHHOIO 4eloBeKay, «JllpeBHeimme moanw», «lpesHue monm», «Ilepsbie
COBPEMEHHBIE JIIOAN», «HeroBeuecKue pacs».

Oo6opynoBanue: wmymsku — «l[IpoucxokaeHnne yenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
NUTEKaHTpOIa, HeaHJepTaablla, KPOMaHbOHIIA), CICNKU WIM HU300paKeHUs] KaMEHHBIX OpYAui
NEPBOOBITHOTO 4YeNoBeKa (KaMHH-YOIIEphl, pyOusa, ckpebiia), reOXpOHOIOrHUecKasi TalnuIa,
KOJUIEKIMST «POPMBI COXPaHHOCTH UCKOIAEMBbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble U MpakTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «M3ydeHue MCKOMaeMbIX OCTATKOB PAaCTCHUH M KUBOTHBIX B
KOJUIEKLIASIX ).

OKcKypcusi «DBONIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUHBIH WU
KpaeBeIUeCKUil My3eil).

Tema 3. OpranusMsbl ¥ OKpY:Kamolias cpeaa.

OKonorusi Kak Hayka. 3ajadyd M pas3fesibl  3KOJOTMH. MeToAapl HKOJOTHMYECKUX
UCCJIEZIOBAHNN. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHuS ~ OpPraHW3MOB:  BOJHAs,  HA3€MHO-BO3AYIIHAs,  I[OYBEHHAS,
BHYTpPHUOpPraHU3MEHHasl.

Oxonornyeckue (akropel. Kmaccuduxanms skonornyeckux (pakropoB: abuoTuyeckue,
OMOTHYECKHUE U aHTPOIIOTeHHBIE. JlelficTBHE IKOJIOrn4YecKuX (PAKTOPOB HA OPTaHU3MBI.

AOuotnueckne  (akTOpbl:  CBET, TeMIleparypa, BIaKHOCTh.  DoTomepuoausm.
[Ipucnocobnenns Opranu3MoB K IeHCTBHI0 aOMOTHYECKUX (haKTOPOB. bronornyeckue puTMel.



buornyeckue  ¢aktopsl. Buasl  OHOTHMUECKHMX  B3aMMOJCHCTBMNA:  KOHKYpPEHIIMA,
XHUIIHAYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusMm, koonepanus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIM3M, HEHUTpajau3M. 3HauyeHHe OHOTHUECKHUX
B3aMMO/IEUCTBUM JJIs CYIIECTBOBAHUS OPraHU3MOB B IIPUPOIAHBIX COOOIIECTBAX.

OKOJIOTUYECKNE XApAKTEPUCTUKU Mnonyisiiud. OCHOBHBIE IOKAa3aTeNd IOMYJISLUH:
YHUCIIEHHOCTb, IUIOTHOCTb, PpOXIA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpauusd. JnHamuka
YHUCJIEHHOCTH MOMYJISALIUN U €€ peryIsaLusl.

JdemMoHcTpanum:

[optpetsi: A. I'ym6ombar, K. @. Pynse, O. I'ekkers.

Tabmuupl u cxemsl: kapra «[Ipupoausie 30HbI 3emuuy, «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuonusm», «llomymaunn», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH IOMYJISLUU
nHpy30puu-TyPenpku», «[lumensie nenm.

JlaGopaTtopHble M npaKkTHYeCKHe PadoThI:

JlabGopatopnas padota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT
OoOUTaHUD.

Jlabopatopnas pabota Ne 4. «BnusitHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

[Ipaxtuyeckas padora Ne 2. «IToacuéT MIOTHOCTH MOMYIIALUI pa3HbIX BUJOB PACTEHUI.

Tema 4. CoobmiecTBa M IK0JIOTHYeCKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CrTpykTypbl  OuolLieHO3a:  BHIOBaf,
IpOCTpaHCTBEHHasl, Tpoduueckas (nuiesas). Buasl-nomuHanTsl. CBsA31 B OHMOLIEHO3E.

Dkonoruyeckue cuctembl (d9kocucteMbl). llonstue 00 skocucremMe U OHOreoleHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHTBl AJKOCHUCTEMBI: IPOJYLEHThl, KOHCYMEHTbHI, pEIyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPruM B 3Kocucteme. Tpoduueckue (MUIIEBBIE) YPOBHHU
skocucTteMbl. [lumeBble mnenu u ceru. OCHOBHBIE I[TOKa3aTelid SKOCHCTEMBbI: OuoMmacca,
OPOAYKIMSA. DKOJOTHYECKHE MUPAMUIbl: TMPOAYKLUH, YHMCICHHOCTH, Omomacchl. CBOMCTBa
9KOCHCTEM: YCTONUMBOCTh, camoperyisuus, passutue. Cykueccus.

IIpuponHbie SKOCHCTEMBI. ODKOCHCTEMBI O03€p M pPEK. OJKOCHUCTEMAa XBOWHOIO WIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTreHHbIE IKOCUCTEMBI. ATPO’KOCUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
X034MCTBEHHOE 3HAYEHUE arpo’KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak ¢axTop ycrounmBocTd 3kocucteM. CoxpaHeHHue OHOIOTHYECKOrO
pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB u CTpyKTypa Ounocdepsl.
XKusoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMOchepsl Kak II00aTbHONW JKOCHCTEMBI.
JluHaMu4eckoe paBHOBECHE U 00paTHas CBA3b B buocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHMYECKHE LMKJIBI AJIEMEHTOB (yIliepoAa, a3oTa).
3oHanbHOCTH 6MOC(hepbl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B Orocdepe 3emitn. AHTPOIIOTCHHBIC H3MEHEHHS B Onocdepe. [modanpHbIe
9KOJIOTUYECKHUE MTPOOIIEMBI.

CocymiecTBoBaHHE PUPOABI U YesnoBeuecTBa. CoxpaHeHrne 6Mopa3HO0Opa3usi Kak OCHOBA
ycroifunBoctu 6uochepsl. OCHOBa pallOHAJILHOTO YIPABJICHUS PUPOJHBIMU PECYpPCaMU U UX
ucnosab3oBaHue. JlocTrkeHus: OMOIOTUU U OXpaHa MPUPOABI.

JemoHcTpamum:

[oprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuup! u cxemsl: «Ilumessle nenn», «buonenos: cocraB u cTpykrypa», «Ilpuponnsie
coobmectBay, «llenmn mnuTaHms», «OKoMOrMUecKas mnupamuaa», «buochepa um uenmoBex»,
«JKocHCTeMa UIMPOKOIMCTBEHHOIO Jieca», «DKOCHUCTEMa XBOMHOIo Jieca», «buorenos
BOOEMA», «ArpoueHo3», «lIpuMepHblE aHTPOIOreHHBIE BO3JECUCTBUS Ha  IIPUPOAY»,
«Baxnellnue MCTOYHMKHM 3arps3HEHUS BO3AyXa W TIPYHTOBBIX Bomy», «llouBa — BakHemIas
cocrasistromast ouocdepsn», «PakTopsl nerpananun mousy, «I[lapaukosrii 3¢ dexT», «PakTopb
palMOaKTUBHOTO 3arpsizHeHus 6nocdepsl», «O01mas cTpykrypa ouocdeps», «Pacnpocrpanenue



XKHU3HU B Omocdepey, «O30HOBBINA 3kpaH Onocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot azoTa B mpupoje».

Ob6opynoBanue: MojieNb-anIuIMKaus « Tuu4Hble OMOIEHO3bI», repbapuil «PacTuTenbHble
coobmiecTBa», koutekuuu «buoneno3», «Bpeaurenn BaXHEWIIMX CEIBCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuM M KOJUIEKIMM pPACTEHHH M JKUBOTHBIX, NPUHAAJIEKAIINE K pa3HbIM
AKOJIOTHUECKUM TpyIIaM ogHoro Buaa, KpacHas kaura Poccuiickoit @enepannn, n300pakeHUs
OXpaHSEMbIX BUIOB PACTCHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 BUOJIOTHMU HA
BA30BOM YPOBHE CPEJHET'O OBIIEI'O OBPA3ZOBAHU A

Cormacio ®I'OC COO, ycraHaBiuBaloTCcd TpeOOBaHUS K pe3ylbTaraM OCBOCHHS
00y4aroLMMHKCS TIPOrPaMM CPEIHEro oO0Iero o0pa3oBaHMs: JIUYHOCTHBIM, METAIIPEIMETHBIM U
IpECaAMETHBIM.

JINMYHOCTHBIE PE3YJIBTATbI

B cTpykType JMYHOCTHBIX PE3YJIBTATOB OCBOCHUS Mpeamera «buonorus» BbIIEIEHBI
CIIEAYIOIIME  COCTABIISIOLIME: OCO3HAaHHWE OOy4aroIMMHUCS  POCCHUHCKOM  Ipa)IaHCKON
WJEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPEIEICHHUIO,
HAJIMYWE MOTHUBAllMM K OOydYeHUI0 OWONOTHH, LEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHHX
yOexX/IeHU! JTMYHOCTH Ha OCHOBE KIIIOYEBBIX LEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUs, TOTOBHOCTh M CIIOCOOHOCTh OOYHYaIOLIMXCSl PYKOBOJICTBOBAThCS B
cBOEH ACATCIIbHOCTHU IOEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMU, MpUCyINUMHU CHUCTEMCEC
OMoIOrMYecKoro 00pa3oBaHus, HaJUYME SKOJIOIMYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LCJIU U CTPOUTD KU3HCHHBIC ITJIAHBI.

JlnuHOCTHBIE pe3ynbTaThl OCBOEHUs NpeaMera «buonorus» mOCTUraroTCsi B €IMHCTBE
yq€6HOI\/'I A BOCIIUTATEIBHOMI ACATCIIBHOCTH B COOTBCTCTBUH C TpaJUUIHMOHHBIMH pOCCHfICKHMPI
COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, NPUHITHIMU B
oOuiecTBe MpaBWJIaMd M HOPMAaMM TOBEJEHHUS M CIOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHMSI U CaMOPa3BUTHS, PA3BUTUSL BHYTPEHHEW MO3ULMH JIMYHOCTH, NATPUOTU3MA,
YBaXCHUSI K 3aKOHY M IIPABOIIOPSIAKY, YEIOBEKY Tpyda M CTapIIEMy IIOKOJEHHIO, B3aMMHOIO
yBaOXEHHUs, OEpeKHOr0  OTHOMICHHS K  KYIBTYpPHOMY  HAcleAHI0 M TPATUIHISIM
MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuiickoit deneparnu, pupoae U OKpyKarolleu cpene.

JIM4HOCTHBIE PE3yabTAaThl OCBOEHUSI y4eOHOTO mpeameTa «bHonorusy AOKHBI OTpa)xarhb
TOTOBHOCTh U CIIOCOOHOCTh OOYyYarOUIMXCS PYKOBOACTBOBAThHCS C(HOPMUPOBAHHON BHYTpEHHEH
NO3ULIMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHUN, COOTBETCTBYIOIIMX TPAIUWIMUOHHBIM IIEHHOCTSIM POCCHUHCKOr0  0OIIecTBa,
pacIIMpEeHHEe KU3HEHHOTO OIbITA M ONBITA JIEATEIbHOCTU B MPOLECCE pean3alii OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCITUTATEIILHOMN JACATCIIBHOCTU, B TOM YHCJIC B 4aCTU:

1) rpaxaaHCKOr0 BOCIIMTAHUA:

Cc(hOPMUPOBAHHOCTh  TPAXKTAHCKOM TIO3WIMHM  OOyYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOTO OOIIECTRA;

OCO3HAaHHUEC CBOMX KOHCTUTYUHWOHHBLIX TIIpaB H O6$[3aHHOCTCI\/JI, YBAXXCHHUEC 3aKOHA U
IPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOpLICCKOI\/JI ACATCIIBHOCTH IIPpHU CO3AaHUHN y‘-Ie6HI)IX IMPOCKTOB,
pelleHnr YYeOHbIX U TO3HABATEIbHBIX 3a/1a4, BHIIOJTHEHHH OMOJOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TMO3HMIIMI0 TI0 OTHOIIEGHWIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMCHHC YYUTBIBATH B CBOHUX I[ef/'ICTBI/ISIX H€O6XOI[I/IMOCTI) KOHCTPYKTHBHOTI'O
B3aMMOJICUCTBUSA JIIOCH C pa3sHbIMU yOEXKIECHUSMHU, KyIbTYPHBIMHU LIEHHOCTSIMHU U COLUATBHBIM
HIOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOILECCE COBMECTHOIO BBHIMOJHEHHSI YYEOHBIX,
IMMO3HABATCJIbHBIX MW HCCICAOBATCILCKUX 3aJa4, YBAXUTCIBHOTO OTHOWICHUA K MHCHHUIO
OTIOHEHTOB MPH 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COMIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHUS



c(OPMHPOBAHHOCTh POCCUMCKON IPaXKIaHCKON MJICHTUYHOCTH, IaTPUOTU3MA, YBAKCHUS K
CBOEMY HapoOJly, 4yBCTBa OTBETCTBEHHOCTH mepel PoauHOM, ropaocTu 3a CBOW Kpai, CBOKO
Ponuny, cBOM A3BIK U KyJBTYpY, IPOILIUIOE U HACTOSIILIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAMI0 M MaMATHUKAM TPUPOJBI,
NoCTHKeHUsAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTH OLIEHUBAaTh BKJaJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHE M pPa3BUTHE
OuosIOruY, TOHUMAHUS 3HaYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujeiHas yoex IEHHOCTh, TOTOBHOCTH K CITYXKEeHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHUE TyXOBHBIX IEHHOCTEN POCCUIMCKOTO HApOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, 3THYECKOTO MOBECHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJla B IOCTPOCHHE YCTOMYMBOIO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOIUTENSAM, CO3JAaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHSATHS LIECHHOCTEH CeMEeHHOW JKU3HU B COOTBETCTBUM C TPAJULUSMU HAPOJOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUS:

JCTETUYECKOE OTHOILEHHE K MHUpY, BKIIIOYas ACTETUKY ObITa, HAyYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/AA, OOLIECTBEHHBIX OTHOLICHHUI;

IIOHMMAaHHE YMOLMOHAJIBHOTO BO3EHCTBUS )KUBOM IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KaueCcTBa TBOPYECKOM JINYHOCTH;

5) d¢usnueckoro BocnuTAHMA, (GOPMHPOBAHUS  KYJIbTYPbl  310POBbS M
IMOIMOHAJIBLHOIO 0JIArONOIyYHs:

MOHUMAaHUE U peasn3alus 310pOBOro M 06e30macHOro 0bpasa KU3HH (30pOBOE MUTAHUE,
cOOMIOIeHNe TMTUeHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIM peXXUM 3aHATUH U OT/bIXa,
perynspHas (¢u3Nyeckas aKTHMBHOCTb), O€pEeXHOIro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUS K COOCTBEHHOMY (PU3HUECKOMY U IICUXHYECKOMY 37I0POBBIO;

NOHMMAaHHE IIEHHOCTU TMpaBWJl HWHAMBHUIYAJbHOTO U KOJUIEKTMBHOTO 0€30MacHOro
HOBEJICHUS B CUTYallUsIX, YIPOXKAIOIINX 3J0POBbIO U )KU3HHU JIIOACH;

OCO3HAHME MOCIEACTBUA M HENPUATUS BPEAHBIX NPUBBIYEK (YMOTpeOJIEHUs aJIKOroJs,
HApKOTUKOB, KYpEeHHUs);

6) TpynoBoro BocnuTaHus:

TOTOBHOCTB K TpPY/y, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPyAoIo0ue;

TOTOBHOCTb K aKTUBHOMW J€STEIbHOCTH TEXHOJIOIMYECKOM U COLIMAIbHOM HaIllpaBIEHHOCTH,
CHOCOOHOCTh ~ MHULUHUPOBATH, IUIAHUPOBATH M CAMOCTOSATENIIBHO  BBIMOJIHATH  TaKylo
NESITENIbHOCTH;

UHTEpPEC K Pa3IUYHBIM chepaM NpodecCHOHAIBHONW AESITENbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BHIOOD OymyIiel mpodeccuu U pean3oBbIBaTh COOCTBEHHBIEC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO HA MPOTSIKEHUU BCei
KHU3HH;

7) 3K0J10TrM4€eCKOr0 BOCIIMTAHUS:

9KOJIOTUUECKH 11€1eCO00pa3HOe OTHOIIEHHE K IPUPOJE KaK MCTOYHHMKY >KM3HHU Ha 3eMile,
OCHOBE €€ CyIlIeCTBOBAHUS;

NOBBILUIEHUE YPOBHS SKOJOTMYECKOM KYJBTYpbl: IPUOOpPETEHHE OIbITa IUIAHUPOBAHUS
HOCTYTIKOB U OLIEHKU MX BO3MOKHBIX ITOCJIEACTBUH JIJIs1 OKPY>KaIOLIEeH Cpebl;

OCO3HaHHE II100aTFHOTO XapaKTepa IKOJIOTUIECKHUX MPOOJIEM H MyTeH MX pelICHUS;



CHOCOOHOCTh MCIOJIB30BaTh NMpUOOpETaeMble MPU W3yUYEHUH OWMOJIOTHM 3HAHHS U YMEHUS
MpU pELICHUH TpoOJeM, CBA3aHHBIX C palMOHAJbHBIM IPUPOIOIONIb30BaHUEM (COOIIOIEHUE
IPaBWJI IOBEACHUS B INPUPOJE, HANPABICHHBIX Ha COXPAHEHHWE PAaBHOBECHSA B JIKOCUCTEMaAX,
OXpaHy BHUJIOB, IKOCHCTEM, Onochepsl);

AKTUBHOE HENPUATHE NECHCTBHUM, MPUHOCSIIMX BpEA OKPYKAIOLIEH MPUPOIHON cpere,
yYMEHHME NPOrHO3MPOBATh HEOIAroNnpHUsTHBIE KOJIOTMYECKHUE IMOCIEACTBUS MPEANPUHUMAEMBIX
JEHUCTBUN U NIPEAOTBpaLIaTh UX;

HaJU4ule pa3BUTOTO HKOJIOTMYECKOTO MBILIUICHHS, S3KOJOTUYECKOW KYJIBTYPhl, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOM  HAIIPAaBIIEHHOCTH, YMEHHs PpYyKOBOJICTBOBAaTbCi HUMH B
M03HABATENbHOM, KOMMYHHKaTUBHOM M COIIMAJIbHOM IpakTUKE, TOTOBHOCTU K YYacTHIO B
IPAKTUYECKOU JEATEIBHOCTH 3KOJIOTUYECKON HAIIPAaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOM TMpaKkTUKH, OCHOBAaHHOIO Ha JAMaliore KyibTyp,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEpIICHCTBOBAHHUE SI3BIKOBOM M YUTATEIbCKON KYJIBTYPhl KaK CPEJCTBA B3aUMOJCHCTBUS
MEXy JIFOAbMU U ITO3HAHUS MUPA;

NOHMMaHuEe creuu(puky OMOJIOTMHM KaK HayKH, OCO3HaHUs €€ ponu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAYYHOT'O MBILIUICHHS, CO3JaHUU LIEJOCTHOTO MPEACTABICHUS 00 OKpPY’KaIoIIeM
MUpE KakK O €IWHCTBE TMPUPOAbI, YeloBeKa U OO0IIecTBa, B I[O3HAHUU MPUPOAHBIX
3aKOHOMEPHOCTEH U peleHnu npoliieM COXpaHEHUs IPUPOJHOIO PaBHOBECHUS;

yOexIEHHOCTh B 3HAUMMOCTU OMOJIOTUU ISl COBPEMEHHOM IUBWIM3ALMU: O00ECIeUeHUs
HOBOTO YpPOBHSI Pa3BUTHsI MEAMLUHBI, CO3[AHHWE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemars pecypcHble MpoOJieMbl Pa3BUTHS YEJIOBEUECTBA, IOMCKA IyTeH BbIXOJA U3 I100aIbHBIX
9KOJIOTUYECKUX MPoOeM 1 obecrieueHus nepexoaa K yCTOHUMBOMY Pa3BUTHIO, PALlMOHAIBHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUH OMOJOTMUECKUX 3HAHWM B LIEJISX MOBBIICHUS OOIei
KyJBTYypbl, €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, KaK COCTaBHOW YacTH (yHKIUOHAJIHHOU
IPaMOTHOCTH 00ydaronmxcs, GopMUpyeMoil IpU U3y4eHUU OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOOB IIO3HAHUS, HUCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIb30BaTh IMOJy4yaeMble 3HAHMA JUIsl aHaiu3a U OObSICHEHHs SBICHUM
OKpPY’>KaIOILIET0 MHUpPAa U MPOUCXOIANIMX B HEM H3MEHEHHI, yMeHue JeiaTb 000CHOBaHHbBIE
3aKJIIOYEHUS] HAa OCHOBE HAyyHBIX (D)AaKTOB M HMEIOIIMXCSA JAHHBIX C LENbI0 MOJIY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIbHO HCHOJNb30BaTh OWOJOTMUECKHUE 3HAHUS JJIsl PELICHHs
npo0JieM B peasbHbIX )KMU3HEHHBIX CUTYalIUAX;

OCO3HAHME LIEHHOCTH HAYyYHOW NESATEIIBHOCTH, TOTOBHOCTH OCYIIECTBIATh IPOEKTHYIO U
UCCJIEZIOBATENBCKYIO JEATENIbHOCTh MHANBUIYalIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUI0 M caMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HaHMM 1O OWOJIOTMH B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPE/IMETHBIE PE3YJIBTATBI

MeramnpeameTHbele pe3ysbTaThl OCBOCHHs y4yeOHoro mpenmera «buosnorus» BKIIHOUAIOT:
3HaYMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOyHAIOIIUXCA  MEXIUCUUIUIMHAPHBIC
(MexnpeaMeTHbIe) OOIIeHayYHble OHATHSL, OTpa)KaroIIye 1eIOCTHOCTh HAyYHOW KapTUHBI MHpa
U crenu(uKy METOIOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, TpOLIeCC, CHCTeMa, HayuHbId (DAaKT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusi, UCCIEeJOBaHHE, HAONIOACHHUE, U3MEpPEHUE, IKCIEPUMEHT U JAPYTuX), YHUBEpCAJIbHbIE
yueOHble AeWcTBUS (IIO3HABaTEJIbHbIC, KOMMYHUKATUBHBIE, PETyJISTHBHbIE), 00eCleurnBaroLIne



(hopMupoBaHre (QYHKIIMOHAIBHONW TPAMOTHOCTH W COIMAIBHON KOMIETCHIIUU O0ydaroniuxcs,
CIIOCOOHOCTH o0yyaronxcs MCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAaHMA M YyHHMBEpCalbHble Yy4eOHbIE JEHCTBHS B I03HABATEIbHOM U
COIMAJIBHOM MPAKTHUKE.

MeramnpeaMeTHble pe3yabTaThl OCBOEHHS IMPOrpaMMbl CpPEJHEro oOIiero odpa3oBaHUs
JOJKHBI OTPakaTh:

OByaieHHe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMU 1€HCTBHAMM:

1) 0a30BbIe JIOrHYEeCKHUE IeHCTBUSA:

CaMOCTOSITENIbHO (D OPMYITUpPOBaTh W aKTyalM3MpOBaTh MpoOIeMy, paccMaTpuBarh e€
BCECTOPOHHE;

UCTIOJb30BaTh MPU OCBOCHHM 3HAHUN MPHUEMBI JIOTUYECKOTO MBINUICHHS (aHaIu3a,
CUHTE3a, CpaBHEHHUA, Kiaccupukauuu, oOOOLIeHUs), PacKpbIBaThb CMBICT OHOJOTHYECKUX
MOHATUHN (BBIIEIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBA3H C IPYTUMHU MOHITHIMH);

ONpeeNsaTh LENU JEeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JTOCTHKEHUS,
COOTHOCHUTB PE3YNBTaThl ACATEILHOCTH C IOCTABIEHHBIMH LIEISIMU;

UCIOJb30BaTh OMOJOTMYECKUE MOHATHUA JUIsl OObACHEHUs (aKTOB U SIBICHUH >KHUBOUN
IPUPOBL;

CTPOUTh JIOTUYECKUE paACCYX ACHUS (MHAYKTUBHBIE, JEIyKTUBHBIE, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTHBOPEYUS B PAacCMaTPHUBAEMBIX SBICHUSIX, (HOPMYTUPOBATH
BBIBOIbI U 3aKJIIOUEHUS;

IIPUMEHATH CXEMHO-MOJIEIbHBIE CPEICTBA JJI NPEICTABICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOUIICHUW B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX UCTOUHUKAX;

pa3pabareiBaTh IJIaH pelleHus NpolieMbl ¢ YYETOM aHalu3a UMEIOIIUXCSl MaTepuaIbHbIX
Y HEMATEPHUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHMBATH COOTBETCTBUE PE3YJbTATOB ILIEJISAM,
OLICHHUBATh PUCKH MOCIIEICTBUH EATEIbHOCTH;

KOOPIAMHUPOBaTb M BBINOJIHATE pPabOTy B YCIOBUSAX pPEATbHOIO, BHUPTYalbHOIO U
KOMOMHUPOBaHHOTO B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a30BbIe HCCJIEI0OBATEIbCKHE AeHCTBHS:

BJIa/IeTh HaBbIKAMHM Y4eOHO-MCCIIEI0BAaTEIbCKOW U MPOEKTHOM AeITeIbHOCTH, HaBbIKAMU
pazperieHus: mpoodiaeM, CIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHMCKY METOIIOB
pelIeHHs MPaKTUUECKUX 3a]a4, IPUMEHEHHUIO PAa3JINYHbIX METOJIOB MIO3HAHMUS;

UCTIOJIb30BaTh PA3NUYHbIe BUIBl JAESITEILHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CHUTYyallUsX, B TOM YHUCIE MPHU
CO3/1aHUU YYEOHBIX U COLIMATBHBIX MPOEKTOB;

(hopMUpOBaTh HAYYHBIH TUI MBIIUICHHS, BIAJACTh HAyYHON TEPMHHOJIOTHEH, KITFOUYCBBIMH
MOHSTUSMH U METOAAMH;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJadll B OOpPA30BATEILHOW JIEATEIHHOCTH H
KU3HEHHBIX CUTYAIHsIX;

BBISIBJISITH  [IPUUMHHO-CJIEICTBEHHBIE CBA3M U aKTyaJlM3UpOBaTh 3ajady, BBIJBUIATh
TUIOTE3y €€ pelIeHus, HAXOAUTh apTyMEHTHI JIsl I0Ka3aTelIbCTBAa CBOMX YTBEP KICHUH, 3a1aBaTh
napameTphl U KpUTEPUU PEILICHNUS,

aHAIM3UPOBATh MOTYyUYEHHBIC B XOJI€ PEIICHUS 3a/1a4ul PEe3yJbTaThl, KPHTUYECKH OIICHUBATh
UX JJOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OI[CHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYUIECTBIIATH IIEJICHANPABICHHbIA IMOUCK MEpEeHOCa CPEICTB U CIOCOOOB NEHCTBUS B
npohecCHOHAIBHYIO CPENY;

YMETb IEPEHOCUTh 3HAHUS B [I03HABATEJIBHYI0O W IPAKTHYECKyl0 oOnactu
KU3HEACSTEITbHOCTH;



yMEeTh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 00nacTeil;

BBIIBUTaTh HOBBIE WJEH, IpeajaraTb OpPUTMHAJBHBIE MOJIXO/bl M PEIHICHUS, CTaBUTh
npoOIeMbl U 331a4H, IOMYyCKAIOIINE aJIbTepPHATUBHBIC PEIICHUS.

3) padora ¢ undopmainueii:

OPUEHTUPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX WMHGpoOpMauuu (Tekcre ydeOHOro mocodwus,
Hay4YHO-TIOMYJISIPHON JIUTEparype, OMOJIOrMYECKUX CJIOBapsIX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAJIM3MPOBaTh HH(POPMAIUIO pa3IUYHBIX BUIOB U (HOpM
MIpe/ICTaBICHMSI, KPUTUUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh M HETIPOTHBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochkl U NPUMEHSTHh pa3lIWYHbIE METOABI NPH IOUCKE U OTOOpE
Ouonoruueckoil nHGpopmanry, HeOOXOAUMOM /1JIsl BBINIOJIHEHUS yUeOHbIX 33/1a4;

npuoOpeTaTh OMBIT HCHOIb30BaHUS HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPLIEHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO  BBIOMpAaTh ONTHMAJbHYIO (OpPMYy MpEACTaBICHHUS OHOJIOTHYECKOM
nHpopMaluu (cxembl, rpaQuKy, 1UarpaMMbl, TaOIUIbL, PUCYHKU U IPYTOE);

UCIIOJIb30BaTh HAy4yHBIH SA3BIK B KaueCTBE CpEACTBA MpHU paboTe ¢ OHOJIOrMYECKOH
uHpopMaIMeil: MPUMEHITh XUMHYECKUe, (PU3MUECKHe U MaTeMaTU4ecKue 3HAKU U CHMBOJIBI,
(bopMmyIbl, ab0peBuarypy, HOMEHKJIATYpY, HCIIOJIb30BaTh u npeoOpa3oBbIBATh
3HAKOBO-CHMBOJINYECKUE CPEJCTBA HATVISAHOCTH;

BIAJIeTh HABBIKAMU DPACIO3HABAHUSA U 3aIUUTHl HMH(pOpMalUUK, HHPOPMALUOHHON
0€301MacCHOCTH JIUYHOCTH.

OgBiajgeHne yHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH J1CHCTBHSIMH:

1) o0menne:

OCYILECTBIATh KOMMYHHKAIIUM BO BCceX cdepax >KU3HU, AKTUBHO Y4YacTBOBAThH B JMAJIOre
WIM JUCKYCCUM IO CYIIECTBY OOCYXJaeMoil TeMmbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJECHHUS OTHOCUTEJIBHO BBIIIOJIHEHUS NPEUIaracMoW 3aJaud, YUYUTBIBaTb HWHTEPECHl U
COIIACOBAHHOCTH MO3UIMH JPYTUX YYACTHUKOB JAMAIOra WIN JUCKYCCUN);

pacro3HaBaTh HeBepOaJlbHbIE CpEJCTBAa OOILICHMS, MOHMMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(DPIMKTHBIX CUTyallUi, YMETh CMAT4aTh KOHQIUKTHI U
BECTHU IIEPETOBOPBI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIIEHMSI W B3aWMOJICHCTBUS, NMOHUMAaTh HaMEpEHUs
JPYTUX JIOJEH, MPOSABIATh YBaKUTEIBHOE OTHOILEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(hopMyIMpOBaTh CBOM BO3PAXKEHMS,;

pa3BEPHYTO M JIOTUYHO H3JIAaraTh CBOI0 TOUKY 3PEHUS C MCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHaA 1eATeJIbHOCTD:

NIOHUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHONH M MHIMBUAYAIbHOW pabOTHI TpU
peueHny OMonorudeckoil mpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
(hopM B3aMONEHCTBHS MTPH PELICHUN Y4eOHOM 3a1a4m;

BBIOMpATh TEMAaTHKY M METOJbl COBMECTHBIX JAEHCTBHM C y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEW Ka)K0T0 YjieHa KOJIJIEKTUBA;

IPUHUMATh LEJIA COBMECTHOW [JEATENBHOCTH, OPIraHMU30BBIBATH M KOOPAMHHUPOBATH
JEUCTBUA MO €€ NOCTHKECHHIO: COCTABJIATh IUIAH JEWCTBHUM, pacHpenceisiTh POJu C YYETOM
MHEHUH YYaCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHOM paldoThI;

OLICHMBATh Ka4€CTBO CBOEr0 BKJIaJa M Ka)XJ0Tr0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ynbraT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTb HOBbIE IPOEKTHI, OLIEHWBAaTh WUJEU C MO3ULMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTHUYECKON 3HAYMMOCTH;

OCYUIECTBIIATh IO3UTHUBHOE CTPATErMUeCcKO€ TIOBEJCHHE B paA3IUMYHBIX CHUTYalUsX,
HPOSIBISATH TBOPUYECTBO U BOOOpa)KeHHUE, ObITh HHUIIMATUBHBIM.

OgiaieHHe YHUBEPCAJIbHBIMH PeryIsiTHBHBIMH 1 CTBUSIMH:

1) camoopranmu3anus:



UCIIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS JUIS BBIABICHHS NpoOIEeM M UX pEILICHUs B
KU3HEHHBIX U Y4eOHBIX CUTyalUsX;

BBIOMpATh HA OCHOBE OMOJIOIMYECKUX 3HAHWUM 1I€JIeBBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSAX W TOCTYIIKaX IO OTHOWICHHIO K YKMBOM IMPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKaIOIIHUX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh MO3HABATEIbHYIO JEATENbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 337aud B 0Opa30BaTeIbHOM JEATENBHOCTH U
JKU3HEHHBIX CUTYalMsIX;

CaMOCTOSITEJIBHO COCTABJISATh IJIaH PEIICHUs MPOOJIEMBbI ¢ YIETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacmupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEATNOYTEHUH;

JienaTb OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh NPHUOOPETEHHBIHN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYAULIMU B PA3HBIX 00JIaCTAX
3HAHUN, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LICIISAM;

BJa/IeTh HAaBbIKAMU IMO3HABATEJIbHOM pe(IeKCUU KaK OCO3HAHUS COBEPILAEMbIX JE€UCTBUN
U MBICTIMTEJBHBIX MPOLIECCOB, UX PE3YNbTaTOB U OCHOBAHUH, HCIIONB30BaTh MPUEMBI peieKCuu
JUISL OLICHKU CUTYalllH, BIOOpa BEPHOTO PEILICHUS;

YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PELICHUSA 110 UX CHUKCHUIO;

IIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IPH aHAJIN3€E PE3YJIBTaTOB IEATEIIBHOCTH;

3) npuHsATHE ce0s1 M APYrUX:

IPUHUMATh ce0sl, TOHUMAasi CBOM HEAOCTATKU U JIOCTOUHCTBA;

[IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IIPU aHAIIU3E PE3YJIBTaTOB AEATCILHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BUBATh CMOCOOHOCTh HOHUMATh MUP C MO3UIMU APYTOTO YEIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmetHsie pe3ynbTarthl ocBoeHHs nporpammbl COO no Ouonoruu Ha 6a30BOM YpOBHE
BKJTIOUAIOT crieruduueckue st yaeOHoro npenmera «buomorusy Hay4Hble 3HaHHSA, YMEHUS U
CrocoObl JeHcTBUH 1O OCBOEHHUIO, MHTEpPIpETalud M MpeoOpa30oBaHUIO 3HAHHWM, BUIBI
JEeSITEPHOCTH 110 TTOJyYE€HHIO HOBOTO 3HAHUS M MPUMEHEHHWIO 3HAaHUH B PAa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe B peallbHbIX >XH3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosoruei. B
porpaMMe TpeMETHBIE Pe3yIbTaThl MPEICTABICHBI 110 TOAaM 00y4YEHHUSI.

[IpenmetHble pe3yabraThl OCBOEHHUs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MECTE€ W POJM OMOJIIOTMM B CHCTEME HAyYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIAZIE POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, (yHKIMOHATFHON TPAMOTHOCTH YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHUE OMOIOTMYECKUX TEPMUHOB M MOHSATHMA: J)KU3Hb, KIIETKa,
opranusMm, Merabomu3M (0OMEH BEIIECTB M  TNPEBpAIEHUE DHEPruHM), TOMEOoCTa3
(camoperynsnus), ypOBHEBas  OpraHu3alUsl  JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHUE
(penpoayKims), HaCIeACTBEHHOCTh, HI3MEHYMBOCTh, POCT U Pa3BUTHE;

yYMEHHUE u3jaraTb OMOJIOTMYECKHE TEOpUHu (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
LEHTpajbHasl JO0rMa MOJIEKYJIsipHOW Ouonorum), 3akoHbl (I. Menpens, T. Moprana, H. WU.



Bagunosa) u ydeHus (0 LEHTpax MHOT00Opa3usi U MPOUCXOKICHUS KyIbTYpHBIX pacteHuii H. U.
BaswuiioBa), onpeaensaTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAaHUS B OMOJOTMM: HAOIIOEHHE U ONHCAaHUE
KUBBIX CHCTEM, NPOLECCOB M SBJIEHUI, OpraHu3alus W MPOBEJEHHE OHOIIOTUYECKOTO
OKCIEPUMEHTA, BBIIBM)KCHHUE THUIIOTE3bl, BBIABICHHE 3aBUCHMOCTH MEXIY MCCIENyEMBIMU
BEJIMYMHAMU, OOBSCHEHHUE TOIYUYEHHBIX pEe3yJbTaToOB, MCIIOJIB30BAHHBIX HAy4HBIX IOHSTH,
TEOpUH U 3aKOHOB, YMEHHE JI€J1aTh BBIBOJbI HA OCHOBAaHUU MOIYYEHHBIX PE3YIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK IMPOKAPUOT U IYKAPHUOT,
OZTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIIECCOB: 0OMEHa BEIIEeCTB U
MIPEBPALLEHUS] SHEPIrUU B KJIETKE, (POTOCHHTE3a, MIACTUYECKOTO M SHEPreTHYeCcKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEWO03a, OIUIONOTBOPEHHUS, PAa3MHOKEHHUS, WHANBUAYAIBHOIO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHUE NMPUMEHATh MOJIYYCHHbIE 3HAHUSA Ui OOBSICHEHUS OMOJIOTMYECKHUX MPOLIECCOB U
SBJICHUH, JJI NPUHATUS TIPAKTUYECKUX PELICHUH B TOBCEAHEBHOM )KHU3HU C LIEIbI0 00ecreueHus
0€30IaCHOCTH CBOETO 37I0POBbS M 3/0POBbSl OKPYXAIOIIUX JIIOJACH, COONMIONEHUS HOPM
rPaMOTHOTO IMOBEIECHUS B OKpYXKalolled NpUPOAHON cpene, MOHMMaHHE HEOOXOAMMOCTHU
UCIIOJIb30BaHMs JOCTH)KEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH sl palMoOHAIbHOTO
IPUPOJOTIOIb30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHbleé TI€HETHMYECKUEe 33aJaud Ha MOHO- U JTUTHOpUAHOE
CKpEeIlMBaHKE, CLIEIUVIEHHOE HAaCJIEJOBAHNE, COCTABIISATh CXEMbl MOHOTHOPUIHOIO CKPELIMBAHUS
JUIS TIpEZICKa3aHMsl Hacjel0BaHUsl IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOIHATH J1a00OpaTOpHbIE M IMpakTHUYecKue padoThl, cOOM0AATh MpaBuUiia IpU
pabore ¢ yueOHbIM U 1a00paTOpHBIM 000PYOBAHUEM;

YMEHHME KpPUTHUYECKU OLICHMBATh U HHTEPIPETUPOBATH HH(OpPMALKIO OHOIOTUYECKOTO
COZIEp)KaHUsl, BKIJIIOYAIOLIYIO IICEBAOHAYyYHbIE 3HAHUS U3 Pa3IMYHBIX HMCTOYHUKOB (CpeIcTBa
MaccoBOM MH(OpMAaIMK, HAyYHO-IOMYJSpHbIE MaTepuabl), STUYECKHUE ACTIEKThl COBPEMEHHBIX
UCCIIeIOBaHU B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/laBaTh COOCTBEHHbIE NHUCbMEHHBIE M YCTHbIE COOOIIeHHs, 00001as
Ouonoruueckyro HMH(OpMAIMIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh
HNOHSTUMHBIN anmnapar OMOJIOTHH.

[IpenmeTtHble pe3yabTaThl OCBOEHHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPakaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTE€ W POJM OMOJIIOTMM B CHCTEME HAy4HOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MUpa U
HAayYHOT'O MHUPOBO33PEHHUS, O BKJIAZE POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIIOTOB B pa3BUTHE
O6uonoruu, (yHKIIMOHAIFHON TPAMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBAaTh COAEP KaHUE OMONOTHYECKUX TEPMUHOB U MOHATUI: BUJ, MTOMYJIALU,
reHO(OHI, DJBONIONUS, JBIKYIUE CWIBI ((DAaKTOpBI) SBOJIOIHH, MPHCIIOCOOICHHOCTh
OpPraHu3MoOB, BHJ000pa3oBaHUE, JKOJIOTHYECKHE (AKTOPbl, HSKOCHCTEMa, MPOIYLEHTHI,
KOHCYMEHTBI, PeIyLIEHTHI, LIEMH MATAHHsI, YKOJIOTHIECKas MUpaMuia, OnoreoneHos, onocdepa;

yMEHue u3jiaratb OHOJOrMYecKue Teopuu (sBomonoHHass Teopus Y. JlapBuHa,
CHUHTETHUYECKAasl TEOPHs SBOIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablieBoro cxoacTea K. M.
bapa, uepenoBaHus INMaBHBIX HampaBieHud M myTei sBomonuu A. H. CeepuoBa, yueHus o
ouocdepe B. . Bepnaackoro), onpenensTh TPaHULIBI UX IPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOJaMM HAy4HOIO IO3HAaHUS B OMOJOrMM: HAOIIOJEHHE U ONHCAaHUE
KUBBIX CHCTEM, IPOLECCOB M SABJIEHUIH, OpraHu3alus W MPOBEJCHHE OHOJIOTUYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBIABICHHUE 3aBUCUMOCTH MEXJy HCCIEAyeMbIMU
BEJIMYMHAMU, OOBSCHEHUE IOIYUYEHHBIX PpE3yJbTaTOB, MCIIOJIb30BAHHBIX HAy4HbBIX IOHSATHI,
TEOPHii U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUU TOJYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATH CYIIECTBEHHbIE IPU3HAKU CTPOEHMSI OMOIOrMUYeCKUX OOBEKTOB: BUOB,
HOMYJISIUMNA, TMPOAYLIEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOIr€OleHO30B U 3KOCHUCTEM,



OCOOCHHOCTH  NPOIIECCOB:  HACIEACTBEHHOHM  W3MEHYMBOCTHM, €CTECTBEHHOTO  OTOOpA,
BUJI000pa30BaHusl, MPUCIOCOOICHHOCTH OPraHMU3MOB, JEUCTBUS AKOJIOTMYECKUX (DaKTOpoB Ha
OpraHMU3MBl, IEPEHOCA BEUIECTB U IIOTOKA YHEPTUU B DKOCUCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEW MECTHOCTH, KPyroBOpPOTa BELIECTB U OHWOT€OXMMHUYECKUX IMKJIOB B
ouocdepe;

yYMEHHE MPUMEHSTHh MOJTy4YeHHbIE 3HAHUS 71 OOBSICHEHHS] OMOJIOrMYECKHUX MPOLIECCOB U
SBJICHUH, JUIS TPUHATHSA MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEJIbI0 00eCreueHHs
0€30IIaCHOCTH CBOETO 37I0POBbS M 30POBbSl OKPYXKAIOIUX JIOACH, COONIONEHUS HOPM
IPaMOTHOTO TIOBEJCHUS B OKpYXarollell NpupomHOi cpene, MOHUMAaHHE HEOOXOIUMOCTHU
WCIIOJIb30BaHUS JOCTHKEHU I COBpPEMEHHOM Ouonoruu TUISt panoOHaIbLHOTO
IIPUPOJOTIONIB30BAHNS;

YMEHHME peulaTh 3JI€MEHTApHble OWOJIOTHYECKHE 3a/a4M, COCTaBJISATh CXEMbI IepeHoca
BELIECTB M SHEPIUU B IKOCUCTEMAX (LIEH TUTaHUA);

YMEHHE BBINOIHATH Ja00OpaTOpHbIE M IMpakTHUYecKue padoThl, cOOM0OAATh MpaBHUiia MpU
pabote ¢ yueOHbBIM U 1a00paTOpHBIM 000PYOBAHUEM;

YMEHHME KpPUTUYECKU OLICHMBATh U HMHTEPIPETUPOBATH HH(OpMALKIO OHOIOTUYECKOTO
COJEpKaHMs, BKJIIOYAIOLIYIO IICEBIOHAyYHBIE 3HAHUS M3 PA3IMUYHBIX HCTOYHHMKOB (CpEICTBa
MaccoBoM HMH(pOpMaluu, Hay4YHO-IOMYyJSpHbIE MaTepuaibl), paccMaTpUBaTh IJIOOATbHBIE
9KOJIOTUYECKUE MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOILEHUIO K HUM COOCTBEHHYIO
HO3UIIHIO;

YMEHHUE CO3[aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHbIE COOOLIeHHUs, 00001as
OMONOrMuecKyt0 HMH(OPMALUI0O W3 HECKOJIbKMX HCTOYHHMKOB, TI'PAMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN anmapar 6HOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HanmenoBanue pa3aesioB H TeM
NporpamMmsl

Ne i/

1 buonorus kak Hayka

2 JKuBbIE CUCTEMBI U UX OPTaHU3ALMS

3 XHUMHYECKHNA COCTAB U CTPOEHUE KIIETKU

4 KuzneneareabHOCTh KIIETKU

Pa3mMHOXeHHE 1 WHIAWBUAYAJIbHOC
Pa3BUTHEC OPraHUu3MOB

HacnenctBeHHOCTH M UI3MEHUYUBOCTD
OpraHu3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUN

8 Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

KoaunuyecTrBo yacoB

Bcero

34

KoHTpoJbHBI

IIpakTHyecku
e pabdoThbI

0.5

L.5

DJIeKTPOHHbIE

(uudgposbie)
o0pa3oBarejibHbIE

pecypcsl

Bbu6moreka IJOK
https://m.edsoo.ru/7{41c29
2

Bbu6moreka IIOK

https://m.edsoo.ru/7f41¢29
2

bu6moreka LIOK
https://m.edsoo.ru/7{41c29
2

bubmuoreka [IOK
https://m.edsoo.ru/7{41c29
2

bu6mmoreka [IOK

https://m.edsoo.ru/7f41¢29
2

bubmuoreka [IOK
https://m.edsoo.ru/7{41¢29
2

bu6moreka [JOK
https://m.edsoo.ru/7f41¢2
2

bubmuoreka IIOK

https://m.edsoo.ru/7f41¢29
2



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
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 KJTACC

HaumeHoBaHMe pa3iesioB U TeM
NPOrpaMMsbI

Ne i/

DBOIIOLIMOHHASA OUOJIOTUSI

Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha
3emiie

3 Opranu3Mbl 1 OKpY’Karolias cpeaa

4 COO6H_ICCTBa H 3KOJIOTHYCCKHUEC CUCTCMbI

5 Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

KoianuyecTBo yacoB

Bcero

34

KoHTpoJabHBI
e padoThI

IIpakTHyecku
e padoThl

0.5

2.5

DJICKTPOHHBIE
(uu¢pposbIe)
o0pa3oBare/ibHbIC

pecypcsbl

bubmoreka IJOK
https://m.edsoo.ru/7{f41cc7
4

bubnmuorexa [IOK
https://m f41
4

bubnmoteka IHOK

https://m.edsoo.ru/7f41cc7
4

bubauoreka IIOK
https://m.edsoo.ru/7f41cc?
4

bu6moreka IIOK

https://m.edsoo.ru/7f41cc7
4



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
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




ITOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne i/

Tema ypoka

buosnorus B cucreme Hayk

MeTobl TO3HAHUS KUBOW MIPUPOJIBI.
[IpakTnueckas padora Ne 1
«Hcnonp30BaHue pa3IMYHBIX METOIOB MPH
W3y4YEeHUU OMOIOTHYECKHX 00BEKTOBY»

buonoruueckue cuCTeMBbI, MPOLECCHI U UX
u3yyeHue

XUMHUYECKUH cocTaB KiIeTKH. Bona u
MHHEPAITBHBIE COJIA

benku. CoctaB u cTrpoeHue OEITKOB

DepMeHThI — OHOIOTHYECKHe
Karanu3aropsl. Jlaboparopuas padora Ne 1
«3yueHne KaTaTuTHUECKON aKTUBHOCTH
(hepmMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTajasbl)»

VYreBoabl. JInnmasl

KoJsimyecTrBO 4acoB

Bcero

KoHTpobHbI
e pabdoTbI

IMpakTuyecku
e paboThbI

0.5

0.5

DJIeKTpOHHbIe HH(ppoBbIE
oOpa3oBare/ibHbIE

pecypcebl

bubaunoreka [IOK
https://m.edsoo.ru/863e612
2
https://m.edsoo0.ru/863e632
a

bub6moreka [IOK

https://m.edsoo.ru/863e612
2

bubmuoreka [IOK
https://m.eds00.ru/863e656
4

bubaunoreka I[IOK

https://m.edsoo.ru/863e674
e

bubaunoreka [IOK

https://m.edsoo.ru/863e6b7
2

bubmoreka [IOK
https://m.edsoo.ru/863e6b
2

bu6muoreka [IOK

https://m.edsoo.ru/863e687
0


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

10

11

12

13

14

15

16

17

Hyxknennosbie kucnotsl. ATO

Hcropus u MeTobl U3yUEHUSI KIIETKH.
Kunerounas reopus

KiteTka xak menocTHas )KruBasg cucTeMa

CrpoeHne 2yKapuoTHYECKON KIIETKH.
Jlabopatopnas pabota Ne 2 «M3ydenne
CTPOEHHUS KJIETOK PACTEHUH, ’KUBOTHBIX,
rpubOB U GakTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenaparax u ux
ONHMCAHUE»

OO0OMeH BelleCcTB WIH MeETA00IN3M

dotocunTe3. XeMOCHHTES

DHepreTudeckuii o0OMeH

JKuzHeHHbIN UK KIETKHU. Jlenenue
kieTkd. Mutos. Jlabopatopnast pabota Ne 3
«Habmronenne MuTO3a B KIIETKaX KOHYHKA
KOPEILKA JIyKa Ha TOTOBBIX
MHKpOIpenaparax»

buocunTes Oenka. Peakuus MaTpuaHOTO
CUHTE3a

Tpaucnsius — OuocuHTe3 Oenka

0.5

0.5

bubmoreka [IOK
https://m.edsoo.ru/863e6d5
c

bubmuoreka [JOK

https://m.edsoo.ru/863e6e8
8

bubmoreka [IOK

https://m.eds00.1u/863e6f0
https://m.edsoo0.ru/863e716

C

bubmuoreka [IOK

https://m.edsoo.ru/863e766
c

bubaunoreka I[IOK
https://m.edsoo.ru/863¢e7c9
8

bubaunoreka [IOK
https://m.edsoo.ru/863e7aae

bu6muoreka [IOK

https://m.edsoo.ru/863e7dc
4

bubnuoreka [IOK
https://m.eds00.ru/863e796
e

bubaunoreka I[IOK

https://m.edsoo.ru/863e796
e



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

18

19

20

21

22

23

24

25

26

27

Hexknerounsie ¢GopMbl KUZHU — BUPYCHI

DopMBI pa3MHOXKEHUSI OPTAaHU3MOB

Meiios

OO6pa3oBaHue U pa3BUTHE MTOJIOBHIX KICTOK.
OmnnonorBopenue. Jlaboparopnas padora
Ne 4 «M3y4yenune cTpoeHHs OJIOBBIX KIETOK
Ha FOTOBBIX MUKpOMpenaparax»

WNunuBuayansHOE pa3BUTHE OPraHU3MOB

T'eneruka — HayKa O HaCJICACTBCHHOCTHU U
N3MCHYHUBOCTH

3aKOHOMEPHOCTH HACJIeJOBaHUS
pU3HAKOB. MOHOTHOPUIHOE CKPEIIIMBAHHE

JuruOpuaHoe cKperuBaHue. 3aKoH
HE3aBUCHUMOI0 HACJIEOBAHMS PU3HAKOB

CueruieHHOE HacJeIOBaHUE MPU3HAKOB.
JlabopatopHas pabota Ne 5 «3yuenue
pEe3yJIbTaTOB MOHOTUOPUIHOTO U
TUTHOPHUTHOTO CKPEIIMBAHUS Y IPO30(HITBI
Ha TOTOBBIX MHKPOIIPEIapaTax»

I'enernka nona. HacnegoBaHue npu3HaKoB,
CLEMJIEHHBIX C ITOJIOM

0.5

0.5

bubmoreka [IOK
https://m.edso0.ru/863e754
0

bubmuoreka [JOK

https://m.edsoo.ru/863e81b
6
https://m.edsoo0.ru/863e831

€

bubaunoreka I[IOK
https://m.edsoo.ru/863e7f4a

bubanoreka [IOK

https://m.edsoo.ru/863e81b
6

bubaunoreka [IOK

https://m.edsoo.ru/863e843
6

bu6muoreka [IOK
https://m.edso00.ru/863e8612

bubaunoreka [IOK

https://m.edsoo.ru/863e887
8

bu6muoreka [IOK

https://m.edsoo.ru/863e89a
4

bubnuoreka [IOK
https://m.edsoo.ru/863e&c6
0

bub6moreka [IOK

https://m.edsoo.ru/863e8c6
0


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

28

29

30

31

32

33

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

N3menuuBocts. HenaciencTBeHHas

U3MeHYuBOCTh. JIabopaTopHas pabota Ne 6.

N3yuenne moaupukainoHHON
MU3MEHYMBOCTH, IOCTPOCHHE
BapHallMOHHOTO Psi/ia ¥ BapUallMOHHON
KpUBOI»

HacnenctBeHHas N3MEHUMBOCTD.
JlabopatopHas pabota Ne 7. «AHanu3
MyTaluii y 1po30(UIbl Ha TOTOBBIX
MUKpoOIIpenapaTax»

T'eneTnka yenoBeka

PesepBHelil ypok. O6001IeHHE 110 TEME
«HaCJ’IC}ICTBeHHOCTB 1 USMECHYUBOCTH
OpPraHUu3MOBY»

Cenexuys Kak HayKa U IpoLEeCcC

MeToabl ¥ TOCTUKEHUS CEIEKIINN
pacTeHUN U )KUBOTHBIX

buorexHosorus Kak oTpaciab NPOU3BOJCTBA

34

0.5

0.5

bub6moreka [IOK
https://m.edsoo.ru/863e8efe

bubanoreka [IOK
https://m.edsoo.ru/863e8&efe

bubaunoreka IIOK

https://m.edsoo.ru/863e8d7
8

bubaunoreka [IOK
https://m.edsoo.ru/863e921
4

bu6muoreka [IOK

https://m.edsoo.ru/863e921
4

bu6moreka [IOK
https://m.edsoo0.ru/863e933
6



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

11 KJTACC

Ne i/

Tema ypoka

DBOJIONNS U METO/IBI €€ N3yUECHHUSI

Ucropus pa3BuTHs npeacraBieHuit oo
3BOJIIOLIUN

MuKpO3BOITIOLIHS

[Tomynauus Kak 31eMeHTapHas €IMHULIA
BU/a U 3Boonuu. JlaboparopHas pabora
Ne 1 «CpaBHeHnue BUJIOB 11O
MOP(OIOrHYECKOMY KPUTEPUIO»

JIBrOKyIIHE CHUITBI (3TIEMEHTApHBIC
(haKTOPBI) PBOIIOITUHI

EctecTBenHbIi 0TOOpP U €r0 (HhOPMBI

Pe3ynbrarel 3BOSIIOLIMNA:
IPUCTIOCOOTICHHOCTh OPraHU3MOB U
BUI000pazoBanue. Jlaboparopuas pabora
Ne 2 «Onucanue mpucrocoOJIeHHOCTH
opraHusma 1 €€ OTHOCUTEIHHOTO
XapakTepa»

Hampasnenus u myTy MaKpo3BOJIIOLAN

Heob6paruMocTh 3BOIOIIAN

Koan4yecTBo yacoB

Bcero

KoHTpoJabHbI
e padoThbl

IIpakTnyecku
e padoThI

0.5

0.5

JyleKTPOHHBbIE HU(POBbLIE
o0pa3oBare/jibHbIE

pecypchl

bub6moreka [IOK

https://m.edsoo.ru/863ea20e
bu6muoreka [IOK

https://m.edsoo.ru/863e¢957
0

bubaunoreka [IOK
https://m.edsoo0.ru/863e9cle

bu6muoreka [IOK
https://m.eds00.ru/863e99c¢
6

bubmuoreka [IOK

https://m.edsoo.ru/863e9da
4

bubmoreka [IOK
https://m.edsoo.ru/863e9¢ed
[0]

bubmoreka [JOK
https://m.edsoo.ru/863e91fde

bub6moreka [IOK
https://m 1


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

10

11

12

13

14

15

16

17

18

19

20
21

22

Wcropus xu3Hu Ha 3emiie U METOIbI €€
U3y4YCHUS

I'nmoress! MPOUCXOXKACHUS KU3HU Ha
3emie

PazButue xxu3Hu Ha 3emMiie 1o 3pam u
nepuojam

OcCHOBHBIE 3TaIlbl BOJIIOINH
PacTUTEIBHOIO U )KMBOTHOTO MUDA.
[IpakTnueckas padora Ne 1 «M3yuenue
HCKOIIAEMBIX OCTaTKOB PacTEHUN U
YKUBOTHBIX B KOJUIEKIIHSIX»

CoBpemeHHast cucTeMa OpraHu4ecKoro
Mupa

DBOJIONHS YETIOBEKA (AHTPOIIOTCHE3)

JIBuxyuue cuisl (hakTopsl)
aHTpOIIOTEHEe3a

OcHOBHBIC CTaarH 3BOJIOLHMH YCJIIOBCKA

YenoBeueckue pachbl U IIPUPOAHBIC
ajgarTanuy 4€JI0BCKa

PesepBHelil ypok. O000IICHHE 110 TEME
«BO3HUKHOBEHHE U pa3BUTHE KU3HHU Ha
3emuie»

DKOJIOrUsl KaKk HayKa

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE
(akTopsl

Aobuotnueckue (akropsl. JlaboparopHas
pabora Ne 3. «Mopdonorudeckue
0COOEHHOCTH PACTEHUH U3 PA3HBIX MECT
oburanusy. JlaboparopHas padora Ne 4.
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«BrnusiHue cBeTa HAa POCT U pa3BUTHE
YEPEHKOB KOJIeyCa»

buotnyeckue akrops

OKOJIOrMYECKHUE XapAKTEPUCTUKU
nonyssiiuu. [Ipaktuaeckas padora Ne 2
«IToncyér MIOTHOCTH MOMYJIALUN Pa3HbIX
BHUJIOB PACTECHUI»

Coob1ecTBa OpraHu3MoOB — OHOIICHO3

DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI)

OcHOBHBIE TIOKA3aTEIN YKOCUCTEMBI.
Oxonornyeckue nupamMupl. CBoiicTBa
skocucreM. Cykneccus

[Ipuponnbie 3KOCUCTEMBI
AHTpOHOFeHHble 3KOCUCTEMBI

buocdepa — mobansHas sKocucTeMa
3emun

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepnt

UYenoseuecTBo B Onochepe 3emn
Cocy1iecTBOBaHHE TIPUPOJIBI U
YeJI0BEUESCTBA

PesepBHeIil ypok. O000IICHIE TEMBI
«Coo011ecTBa ¥ SKOJIOTHYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLECCA
OBA3ATEJIbBHBIE YUEBHBIE MATEPUAJIBI J1J151 YYEHUKA

buonorus / [Taceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /ITon pen. [Taceunnka

B.B., AxunonepHoe o6mectBo «M3marensctBo «IIpocBemenne
METOINUYECKHWE MATEPUAJIBI IJIs1 YUUTEJISA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET



