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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTKe MPOrpaMMbl MO OUOJOTUU TEOPETUYECKYHO OCHOBY JISl ONPEICICHHUS
MOIXOJ0B K (OpMHUpPOBAHUIO coOAepKaHUS YydeOHOTO mpeamera «bBUONOTHS» COCTABHIM:
koHuenryanbHbie nojoxkeHus ®PI'OC COO o B3auMOOOYCIIOBIGHHOCTH II€JICH, COIEp)KaHMUs,
pe3ynbTaToB OOyueHUsi U TPeOOBAHUN K YPOBHIO NMOATOTOBKH BBIMTYCKHHUKOB, MOJOXKEHHUS 00
0o0IMX IENsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMbI CPEIHETrO
obmiero obpaszoBanusi B Poccuiickoit @eneparum, a TakKe MOJOKCHHS O CHeUpUuKe OUOIOTHH,
e 3HAUECHHWU B TO3HAHHMM >XKUBOH MPHUPOABI M OOECIEYEHUH CYIIECTBOBAHHUS YEIOBEUYECKOIO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOKEHUSIM, ONIPEAETICHbl OCHOBHBIE (PYHKIIMH IPOTPAMMBI 1O
Ouo0ruM U €€ CTPYKTYpa.

[Tporpamma o O6monoruu Jaét MpeICTaBICHUE O IENsIX, 00 00Iel cTpaTeruu 00yJIeHMs,
BOCIIHUTAHUS M PAa3BUTUS OOyYaromMxcs cpeAcTBamMu ydeOHoro mpeamera «buomorusy,
ompezenseT o0s3aTeNbHOE TMPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpYy, paclpeieieHHe Io
paszenaM W TeMaM, PEKOMEHIYEMYIO TOCIICIOBATEIBHOCTh M3YYCHUS Y4eOHOTO MaTepuana C
y4ETOM MEXKIIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKH 00Pa30BaTEIBLHOrO MpoIlecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIINXCA.

B mnporpamme mo OHONOTMH TakKe YYHUTHIBAIOTCS TPEOOBaHUSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM H MPEJAMETHBIM pe3ysibTaTaM oOydeHUs B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JEITEIbHOCTH/YUeOHBIX MEHCTBUI 00YYAIOIIMXCS 10
OCBOGHHIO COJIepP KaHUs OMOIOTHYECKOT0 00pa30BaHUsI.

B nporpamme mo Guonorun (10-11 kmaccel, 6a30BbIii yPOBEHb) peaM30BaH MPUHIIHIT
MPEEMCTBEHHOCTH B W3Y4YCHHH OwWoyiornd, Omaromaps dYemMy B HEW NIpOCMaTpUBaeTCs
HAIPaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBA3aHHBIX C (POPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTH, OKOJOTHYECKOTO  MBIIUICHHUS,
MPEJCTaBICHUA O 3J0pOBOM 00pa3e JKM3HH U OEpeXHBIM OTHOIICHHEM K OKpYKarolen
npupoHoi cpene. [losTomy Hapsay ¢ U3ydeHHEM OOIEOMOTOTHUECKIX TEOPU, a TAaK)KE 3HAHUM
O CTPOCHHWH HUBBIX CHCTEM Pa3HOTO paHTa M CYIN[HOCTH OCHOBHBIX IMPOTEKAMIIUX B HHUX
MPOIIECCOB B POrpaMMe 0 OMOJIOTHH YAeJICHO BHUMAHUE UCTIOIb30BAHUIO MTOTYYCHHBIX 3HAHUN
B TIOBCEIHEBHOM JKM3HHM [Isl pEIICHUS MPHUKIATHBIX 3a7ad, B TOM YHCIE. TPOQUIAKTUKU
HACJICJICTBEHHBIX ~ 3a00JICBaHWUH  4YEIIOBEKa, MEJUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTMYECKHU 11€JIeCO00Pa3HOro MOBEACHUSI B OKpYXKAloUlel MpUpOAHON cpeje,
aHAIM3a BIMSIHHUS XO3SWCTBEHHOW MEATEIHHOCTH YENOBEKAa HA COCTOSHUE MPHUPOIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAaHHUS K MPUKIATHOW HAMPABICHHOCTH Y4eOHOTO

npeaMetra «bHoNoTus» MPOIUKTOBAHO HEOOXOIWMOCTHIO OOCCIICUECHHS YCIOBHH ISl peIICHUs



OJIHOH M3 aKTyaJIbHBIX 33/1a4 HIKOJIBHOTO OMOJIOrHYecKOoro o0pa3oBaHus, KOTOpas Mpeanoiaraer
dopmupoBaHre y O0YyYarOmUXCA CIIOCOOHOCTH aanTHPOBATHCS K W3MEHEHHMSM JIWHAMHYHO
Pa3BUBAIOILErOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mecto. OnHa
oOecrieunBaeT (GopMUpOBaHHE Yy OOY4YAIOIIMXCS MPEICTaBICHUM O HAay4YHOH KapTHUHE MUDa,
pacumpsieT 1 00001aeT 3HaHUA O )KUBOH NPUPOAE, €€ OTIIMYUTEIbHBIX MPHU3HAKAX — YPOBHEBOM
OpraHM3alMl M OHBOJIIOLMM, CO3MAET YCJIOBUS Ul IO3HAHUS 3aKOHOB JKUBOM IPUPOJIBI,
dbopmupoBanus (yHKIIMOHATIHLHOW T'PAaMOTHOCTH, HAaBBIKOB 3[0pOBOro M Oe3omacHoro oOpasa
YKU3HHU, YKOJIOTUYECKOTO MBIIILJICHHUS, ICHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJE U YEIIOBEKY.

bonbuioe 3HadeHwe OWONOrMsT MMEET TaKXKe JJIs PEIICHUS BOCIUTATENBbHBIX H
Pa3BUBAIOIINX 3a/lay CPEHEro o0IIero 00pa3oBaHus, couuanu3auu ooyyaromuxcs. M3yuenue
Ouonorum obecrneynBacT ycIoBuUs sl POPMUPOBAHUS HHTEIUIEKTYATbHBIX, KOMMYHHUKAIIHOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, JCTETHMYECKON KYyIbTYpbl, CIOCOOCTBYET HMHTErpallUd
OMOJIOTMYECKUX 3HAHUI C NPENCTABICHUSMU U3 JPYrUX y4eOHBIX IMPEIMETOB, B HAaCTHOCTH,
¢u3uky, xumun U reorpaduu. HazpanHble MONOXKEHUS O IpeJHA3HAYEHUH y4eOHOro IpeaMera
«buonorus» cocTaBuIM OCHOBY JJIsl ONPEAETICHHS TOJIX0A0B K OTOOPY U CTPYKTYPUPOBAHHIO €TO
CoJIep>KaHusl, IPEJCTABICHHOTO B POrpaMMe 10 OMOIOTHH.

Ot60p conepkanusi yaueOHOTO npeamMera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOy4YarOIIUEcs JOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYUMbIe N7 (popMHUpoBaHUS OOIIEH KYIbTYPBI, OMpPEIENISIONINe
a/IeKBaTHOE TIIOBEJCHUE 4YeNlOBeKa B OKpPY)KAIOLIEH NpUpOAHON cpele, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKMU3HU U MPaKTHYECKOU AesTenbHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUIA
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOpble CIyKaT OCHOBOM uis (OpMHUpPOBaHUS
NpPEJCTaBICHUH O COBPEMEHHON eCTeCTBEHHO-HAYYHOM KapTMHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEp>KaHUS y4yeOHOro Marepuaja B IporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUNA 00 OTIMYUTENbHBIX OCOOEHHOCTSIX
YKUBOU IIPUPOJIB, O €€ yPOBHEBOW OPraHU3ALMU U SBOJIIOIIMH. B COOTBETCTBUY C 9TUM B CTPYKTYpE
yueOHoro mpeamera «bHUONOTHs» BBIIENIEHBI CIEAYIONINE COJepKaTeNIbHbIe IMHUU: «bruonorus
KaK Hayka. MeTo/ibl Hay4yHOTO Mo3HaHus», «Kierka kak Ouosnornuyeckas cucreman, «OpraHuszm
Kak Ouosiornyeckasi cucreMay, «CuctemMa U MHOrooOpa3ue OpraHu4eckoro Mupa», « IBOJTIOIUS
JKUBOU MPUPOABD», « IKOCUCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTI.

Llens u3ydyeHuss ydueOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE — OBIIAJICHUE

0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKIMOHAJIBHOW OpraHU3alliu >KUBBIX CHCTEM



pa3HOro paHra u nNpuoOpeTeHne YMEHHI HCIOJIb30BaTh 3TH 3HAHUS JJI TPAMOTHBIX JIEHCTBUH B
OTHONIICHUH OOBEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JocTmwkenne nenu wu3ydeHus ydeOHoro mpenmera «buosnorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYyoIuX 3a1ay:

OCBOEHHUE 00YYAIOIIUMHUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWiaX, CIyKalMX OCHOBOW i  (opMupOBaHUS
NpPEJCTAaBICHUNA O EeCTeCTBEHHO-HAYYHOM KapTHHE MHpA, O METOJaX HAay4yHOrO IIO3HAHUS,
CTPOEHUH, MHOTOOOpa3sMy U OCOOCHHOCTSIX MHUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHu3alluy,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSX B OMOJIOTHH;

¢dopmupoBaHre y O0y4aroIIUXCS MO3HABATEIbHBIX, MHTEIICKTYAIBHBIX W TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHau3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3TJISNIOB,
ueH U MOIX0I0B K U3YUYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy,

CTaHOBJIEHHE Yy OOydJarommxcsi oOmel KynbTyphl, (YHKIHOHAJIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OIICHWBATH SIBJICHUS OKPYXKAIOMIETO MHUpA XUBOW NMPHUPOIBI Ha
OCHOBaHWH 3HAHUH U OIBITA, TIOJYYCHHBIX TPU U3YICHUU OMOJIOTHH;

dbopMupoBaHUe Yy OOYYArOMIMXCS YMEHHH WIUTIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHX
3HAHUM B TMPAKTUYECKOW JCSITENHHOCTH YENOBEKAa, PAa3BUTHU COBPEMEHHBIX METUIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOJIOTUH;

BOCIIMUTaHHE YOEKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM JKHBOW TPHUPOJIBI,
HE00X0UMOCTH OEpeKHOTO OTHOIICHHS K HEeW, COOMIOIEHUS STHYECKUX HOPM MpPU MPOBEACHUN
OMOJIOTUYECKHX UCCIIEIOBAHMUIA;

OCO3HAHME LEHHOCTH OMOJOTHYECKUX 3HAHWH JJISl TOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYPBI, JUIS JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHWW M yMEHUW B TMOBCEIHEBHOW >KMU3HMU IS OILEHKU
MOCJEICTBUI CBOEH JEATENIbHOCTH IO OTHOIICHHIO K OKpYXKarllell cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHWE U COOII0ICHNE Mep TTPO(IIIaKTHKH 3a00I€BaHU.

B cucreme cpeanero oOmero obpazoBanusi «buosiorus», nsydaemas Ha 6a30BOM ypOBHE,
SBIISIETCS 00S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MPEAMETHOH 00IacTu
«EcTecTBeHHO-HAYUYHBIE TTPEAMETHI.

Jnst m3ydennsi 6uoaorud Ha 6a30BOM ypOBHE CPEIHETO OOIIero o0opa3oBaHUs OTBOJUTCS

68 gacos: B 10 kiacce — 34 gaca (1 gac B Hegemo), B 11 kimacce — 34 yaca (1 gac B Hememo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH W JIPYTUMHU
€CTECTBEHHBIMM HaykaMmu, (uiocodueld, 3THKOH, 3CTETUKOM M mpaBoM. Ponb Ouosoruu B
(dbopMHpPOBaHNN COBPEMEHHOW HAYy4HOU KapTHHBI Mupa. CucTtemMa OMOIOTHYECKUX HAYK.

Merto/ipl TO3HAHUS KUBOH TPUPOJIHI (HAOIIOJCHNE, SKCIIEPUMEHT, OIMCAHUE, H3MEPEHHUE,
KI1accuHUKaLsl, MOJICTMPOBAHUE, CTATUCTHYECKAss 00padOTKA JaHHBIX).

JdeMoHcTpanmum:

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

Tabmuubt 1 cxembl: «MeTOIbI TIO3HAHUS JKUBOU MTPUPOIBD».

JlaGopaTopHble H MpaKTH4YecKne padoThl:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHUE pPA3IUYHBIX METOJOB IpPU H3YYEHUU
OMOJIOrN4ECKUX OOBEKTOB.

Tema 2. J)KuBble cHCTeMbI M HX OPraHH3ANMS .

JXuBble cuctembl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus Ouosnoruu. OTINYHE KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MTPUPOJBI.

CpolicTBa OumocucteM M HUX pa3HooOpaszue. YPOBHUM OpraHu3alud OHUOCHCTEM:
MOJIEKYJISIPHBIH, KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIHHOHHO-BUIOBOM,
IKOCHCTEMHBIH (0MOTeOIIeHOTHIECKHIT), OMOCHEePHBI.

JleMoOHCTpAI UK

Tabmuupel u cxembl: «OCHOBHBIE MPHU3HAKU JKU3HW», «YPOBHU OpraHU3alluy KUBOU
PUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKUH COCTaB KJIETKU. XUMUYECKUE FJIEMEHThI: MAaKPO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bopa u MuHepanbHbIE BELIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Gananca.

benku. CocraB u cTpoeHHe 6eIKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYPHI OEIKOBOM
MOJIeKyJbl (IIepBUYHAsSI, BTOPUYHAs, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHYECCKUE
cBoiicTBa OenkoB. buonoruueckue GyHKIUN OEIKOB.

®depMmeHTB — Omonornyueckue kKaranuszatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHT,



cyoctpatHas  crneuududyHocTth. Kodepmentsl. Buramuwnabl.  Otiauuwms  ¢GepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTopOB.

YrneBoasl: MOHOCaxapu bl (TIIFOK03a, pub03a U 1e30Kcupru003a), aucaxapuibl (caxaposa,
JaKTO3a) M ToNMcaxapuabl (Kpaxmal, TJIMKOTeH, Melulono3a). buojornueckue QyHKIUH
YIJIEBOJOB.

Jlumuael:  Tpurauuepunsl, ¢ochomunuapl, crepouasl. [unpopunbHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu munuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB M JIMIHIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunoseie kucnotsl: JIHK n PHK. HykieoTuasl — MOHOMEpBI HYKIIEUHOBBIX KUCIOT.
Crpoenne n ¢ynkuun JJHK. Crtpoenne u ¢ynkuum PHK. Bumer PHK. AT®: crpoenue u
byHKINH.

[Tutonoruss — Hayka o kierke. KierouHas Teopus — IpUMep B3auMMOICHCTBUS UACH U
(akTOB B HAYYHOM [TO3HAHUU. METO/Ibl U3yUEHUsI KIIETKH.

Knerka kak nenoctHas »xuBast cucrema. OOLIMe NpuU3HaKU KJIETOK: 3aMKHYTasl HapyKHasi
MeMmOpaHa, monekyisl JIHK kak renernueckuil anmnapar, cuctema cuHTe3a Oelika.

Tumbl KJIETOK: JyKapHOTHYecKas M MpokapuoThueckas. (OCOOEHHOCTH CTPOEHHUs
npokapuoTuyeckoit kieTku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U IPUOHON KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMUKC, UX (YHKIUH.
[Tna3matnueckass memOpana, e€ cBoicTBa W (QyHKuuu. [uToruiasma u e€ opraHoumabl.
OnnomemOpanHble opranouasl kiaetku: DI1C, anmapat I'onbmku, mu3ocomsl. [lonyaBTOHOMHBIE
OpraHOUbl KJIETKH: MUTOXOHAPUH, I1acTUIbl. [IporicxoxieHne MUTOXOHIPUH U miacTua. Bust
wiactug. HememOpaHHble OpraHoufbl KIETKHA: PUOOCOMBI, KJIETOYHBIA LEHTp, LEHTPUOIH,
PECHMUKH, KTYyTUKU. DyHKINN OpraHouA0B KJIETKU. BrirtoueHus.

SAnpo — perynasaTopHblil neHTp kieTku. CTpoeHue spa: siaepHas 0007104Ka, Kapuoria3Mma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEMIECTB B KIIETKE.

JleMOHCTpAIMK

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Ix. Yorcon, .
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammbl:  «PacnpenesnieHMe XUMHYECKMX JJIEMEHTOB B  HEXHBOU TPUPOAEY,
«PacnpeneneHre XuMHYECKUX JIEMEHTOB B )KMBOU IIPUPOJEH.

Tabmuubl u cxemsl: «[lepuognueckas TaOnMIa XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue

MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyisl 6enka», «CtpoeHue GpepMeHTa,



«Hyxkneunosbie kuciotsl. JJHK», «Ctpoenue monekynbsl AT®», «CTpoeHne 3yKapuoTHYECKOM
KieTkn», «CTpoeHne XUBOTHOM KIeTKu», «CTpoeHue pacTUTeNbHOU KieTkun», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKNY, «CTpOCHHE siApa KIETKNY, «YTIEBOABD, «JIumuab.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYyJOBaHHE AJii MPOBEACHHUS HAOIIOJECHU,
U3MEPEHMi, KCIEPUMEHTOB, MUKPOIpENapaThl PACTUTENbHbBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTropHble M IpakTHYeCKHe PadoThI:

Jlabopatopras pabora Ne 1. «M3ydyeHne KaTaaUTUYECKOW aKTUBHOCTH (epMmeHTOB (Ha
npuMepe aMHJIa3bl UM KaTaaasbl)».

Jlaboparopuass pabora Ne 2. «M3yueHue CTPOCHHUS KJICTOK PACTCHHUH, >KUBOTHBIX U
OaxTepuii 0l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OIMUCaHHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTabonu3M. AccuMuwisanus — (IUIACTHYECKHA  OOMEH) |
JUCCUMMJISIIUS (9HEPreTHYeCKUi 0OMEH) — JIBE CTOPOHBI SIMHOTO Ipoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHMsI BELLIECTB U SHEPTUU B TIOHUMAHUU MeTab0I13Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIA U rereporpodHsiil. Ponb dhepmeHToB B 0OMeHe
BELIECTB U IIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3pl QorocunTe3a. Peaknmu doTocuHTE3A.
D¢ dexkTuBHOCTH (hOoTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A IS KU3HU Ha 3emuie. BiusiHue ycnoBuid
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XeMmocuHTe3. XeMOCHHTE3UpyIolMe OakTepuu. 3HaueHHEe XEMOCHHTE3a Ul >KU3HHU Ha
3emue.

DHepreTuyecknidi oOMEH B  KJeTKe. PaciieruieHue  BEmIeCcTB,  BBIACICHHE U
AaKKyMYJIMPOBAaHHUE YHEPTUU B KIIETKE. DTalbl SHEPreTH4eckoro oomena. I'nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE JAbixaHue. OKHUCIHTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakuun wmarpuunoro cuHte3a. ['enermueckas wundopmanus u JHK. Peanuzanus
TeHeTUYECKON HH(popMaIMK B KJeTke. ['eHeTHueckuid KoJ M ero cBoWcTBa. TpaHCKpUMIUS —
matpuuHblii cuaTe3 PHK. Tpancnsnus — Ouocunres Oenka. Jtamsl Tpanchsiuu. KonupoBanue
aMUHOKHUCIIOT. Ponb pubocom B GuocunTtese Oernka.

Hexnerounsie popmbl xku3HH — BUpychl. icTopust otkpeitust Bupycos (1. 1. MiBanoBckwuii).
OCOOEHHOCTH CTpPOEHHsI M KH3HEHHOTO IMKIa BHpPYcoB. bakrepuodaru. bonesnu pacrenuii,
KMBOTHBIX M YEJIOBEKa, BBI3bIBAEMble BHpycamu. Bupyc nmmyHozxeduimra yenoBeka (BUY) —

Bo3Oyautens CIIWa. OOpaTHas TpaHCKpUIIIWSA, peBepTraza M uHTerpasa. IIpodumaktrka



pacrpoCTpaHEHUs BUPYCHBIX 3a00J1€BaHUM.

JleMOHCTpAIMK:

[Toptpetsr: H. K. Konsnos, [. . UBanosckuit, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nutanus», «Merabonusm»,  «MHUTOXOHIPUNY,
«OHepreTnueckuit oomen», «Xmopomiact», «Dorocuntes», «Ctpoenne JIHK», «Ctpoenue u
¢ynkumonupoBanue  reHa», «CuHre3  Oenka», «l'eHeTnueckmit  Kkom»,  «Bupychb»,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbld 1wkn Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: Mojenu-anmiukauu «Yasoenue JJHK u tpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTKny», Mosienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHbIM Iukia kietkd. MHrepdaza um mutos. Ilpoueccst,
npoTekaromue B uHTepdasze. Pemnmukanus — peakuus marpuyHoro cunrtesa /IHK. Crpoenue
XpoMOcOM. XpOMOCOMHBIH HAOOp — KapHOTHUIl. JMIIOMIHBIA M TaruIOMAHBIE XPOMOCOMHBIE
HaOopbl. Xpomatusl. LlUuTonoruueckue OCHOBBI Pa3MHOXEHUS U MHIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenune knerku — muto3. Ctaauu Muto3a. [Ipoueccel, npoucxoasimue Ha pa3HbIX CTaansAX
MHUTO3a. BHOJIOrHYeCKHii CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@DopMbI pa3sMHOXKEHUS OPraHU3MOB: Oecros0e U 1nosioBoe. Bupl 6ecrnonoro pasMHOKeHHUS:
JiefieHHe HaJlBoe, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE, BEre€TaTHBHOE
pa3mHoO)keHHe. VICKyCCTBEHHOE KJIIOHMPOBAHUE OPraHU3MOB, €70 3HAYEHUE ISl CEJICKIINH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECIOI0rO.

Meiio3. Cragun meiosa. Ilpoueccsl, mpoucxondamue Ha craausx Meiosa. lloBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci U 3HaU€HUE MEHO03a.

["amerorenes — mporecc 00pa30BaHUs MOJOBBIX KIETOK Yy *KUBOTHBIX. [10JI0BBIE *Kene3bl:
CEeMEHHUKH M SU4HUKU. OOpa3oBaHHE M Pa3BHTHE IMOJOBBIX KICTOK — rameT (CIepMaTo30uI,
SHIEKIIETKa) — clepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHS —SHIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

WNunuBuayansHoe passutue (OHTOreHe3). DMOpHoOHalbHOE pa3BUTHE (IMOpHOTEHE3).
Oransl AMOPUOHAIBHOTO Pa3BUTHsL Y IO3BOHOYHBIX >KMBOTHBIX: JpPOOJIEHHE, TacTpyJIsaLus,
opranorenes. IloctamMOproHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (TMUMHOYHOE). BimsHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC

BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTaauu
pa3BUTHSL.

JleMOHCTpAIMK

Tabmuupl u cxemsl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BoiHOE omI010TBOpEHUE Y
L[BETKOBBIX PACTECHUI», «BereratnBHOE pa3sMHOXKEHUE pacTeHUil», «/lenenune kieTku 0akTepuiiy,
«CTpoeHHe TNOJOBBIX KIETOK», «CTpoeHue xpomMocoMbl», «Kierounslii nukiy, «Pernukanus
JHK», «Muto3», «Meno3», «lIpsmoe u Henpsmoe pazButuey, «I'aMeToreses y MIIeKOIUTaIOIUX
1 4eJI0BeKa», «OCHOBHBIE CTaMM OHTOTEHE3a.

OO6opynoBaHue: MHUKpPOCKON, MHKporpenaparbl «CrepMaTo30u/bl MIIEKOIUTAIOLIET0Y,
«Slitiexnerka MiuekonuTaromero», «Kapuokunes B KJI€TKax Kopellika JyKa», MarHUTHasi MOJIEJIb-
anmuukanus «Jlenenue xinerkn», moaens JIHK, monens metadasnoit XxpoMoCOMEI.

JlaGopaTopHble H MpaKTH4YecKne padoThl:

JlaGopatopHas pabota Ne 3. «HabmroeHre MuTO3a B KJIETKaX KOHUMKA KOpELIKa JyKa Ha
FOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabora Ne 4. «/3ydyeHue CTpPOECHHS TOJIOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacjieACTBeHHOCTh M H3MEHYHBOCTH OPTraHM3MOB.

IIpeamer m 3amaum reHetwku. lcropus pasButus reHetuku. Ponp murtosmornn u
AMOpHOJIOTHN B CTAHOBJIEHUU I'eHETHKHU. BKitag poccuiickux U 3apy0eXHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToabl TeHeTUKH (THOPHIOIOTHYECKUI, IUTOTCHETUYECKHH, MOJICKYISPHO-
reHeTuuecknii). OCHOBHbIC TCHETHYECKHE MOHATHS. | eHeTHYecKass CHMBOIIHKA, UCTIOIb3yeMasl B
cXeMax CKpelMBaHUM.

3aKOHOMEPHOCTH  HAcCIEe[OBaHUs  IPU3HAKOB, ycTaHOBIEeHHble [.  Mennaenewm.
MoHorubpuaHoe ckpelmuBaHie. 3aKoH e1nH0-00pa3ust THOPHUIOB MepBOro nokosieHus. [Ipasuiio
JOMMHHMPOBAaHMs. 3aKOH pacIIEIUIeHUs MpU3HAaKoB. [unore3a uuctoTel ramer. llomHoe u
HEMNOJIHOE TOMUHHUPOBAHHUE.

JurubpunHoe  ckpeniyBaHue. 3aKOH  HE3aBHCHMOIO  HAcleJOBaHHSA  MPHU3HAKOB.
LluToreHeTHUECKUE OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHU. AHAIM3MPYIOIIee CKpellUBaHUE.
Hcnonb30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS [Tl OTPE/IeTIeHNs] TeHOTUIIA OCOOH.

CuenneHHoe HacieqoBaHue mpu3HakoB. Pabora T. Moprana mno clHEIIEHHOMY
HaCJIEJOBaHMIO TeHOB. Hapymenue cuenieHus reHoB B pe3ynbTaTe KpOCCHHIOBEpPa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTUYeCKHue KapThl.

I'eneruka nona. XpoMOCOMHOE OINpEAEICHUE M0J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.

I'omorameTHbIE U TeTCpOraMEeTHBIC OPraHU3MBEI. HaCJ'Ie,HOBaHI/Ie IMPU3HAKOB, CIHCIIJICHHBIX C



ITOJIOM.

N3mMeHunBOCTh. BUbl N3MEHYMBOCTH . HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Posb cpebl
B HEHACJICJICTBEHHOW W3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKAIMOHHONW H3MEHYMBOCTH.
Bapuanuonsslii psig 1 BapuanuoHHas kpuBas. Hopma peakuuu npuszHaka. KojimuecTBeHHbIE U
KaueCTBEHHBIC ITPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUHNBOCTH.

HacnencrBennasi, Wi T€HOTUIIMYECKAsl, K3MECHUYMBOCTE. KOMOMHATHBHAS M3MEHUYUBOCTD.
Meiio3 © 1ONOBOM mpoLEecC — OCHOBA KOMOMHATMBHOW WM3MEHYMBOCTH. MyTalMoHHas
U3MEHYMBOCTh. Kitaccudukanus MyTanuii: reHHble, XpOMOCOMHBIC, T'€HOMHBIE. YacTroTa u
OPUYMHBL MyTalii. MyTtarensbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
nm3menunBocty H. 1. BaBuiona.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHBOCT.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TEHETHUKH 4YeJIOBEKa:
reHealoTnYeckuii, OJIM3HELOBbI, IUTOrCHETUYECKUH, OHOXMMHUYECKUI, MOJIEKYISPHO-
reHetudyeckuii. COBpEeMEHHOE OIpeeICHHe TeHOTUIA: IOJTHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHUIUPOBaHUE, B TOM uucie ¢ nomonibio [II[P-ananmuza. HacnencrBeHHsie 3aboseBaHUs
YeNoBeKa: TeHHble OoNe3HHM, OONe3HM C HACIEACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHdeckne U TeHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[Tpuntumnel 310poBOro o0pa3a >KU3HHU, TUATHOCTUKHU, TPO(PHIAKTUKHA U JICUEHUS TEeHETHUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAYEHHWE MEIUIIMHCKOW TEHETHUKHU B
MPEIOTBPALICHUH U JICYEHUU TeHeTUYeCKUX 3a00JIeBaHU YeTTOBEKa.

JleMoOHCTpAI UK

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckwnit, H. 1. BaBuios.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAaHUE U €ro UTOTEHETUYECKass OCHOBAY,
«3aKOH pacHICIUIEHUS] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHUCTOTBHI TaMeT»,
«/lurnbpunnoe ckpenmBanue», «lluTomornyeckre OCHOBBI MUTHOPHIHOTO CKPEIIMBAHUSY,
«Merio3y, «B3anuMoieicTBUE AJJIEIbHBIX T€HOBY, «[ €eHeTHUeCKrue KapThl PACTEHHH, )KUBOTHBIX U
yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIJIEHHOTO C TOJOMY,
«KapuoTunsl yenoBeka M IKHBOTHBIX», «Bumbl wu3sMeHunBoCcTHY», «MoaudukamoHHas
U3MEHYNBOCTHY, «HacnenoBanue pesyc-haktopa», «['€HeTHKa Tpymm KpoBu», «MyTalmoHHas
W3MEHYHBOCTEY.

O6opynoBanue: Moxaenu-amiukanuu «MoHoOruOpuaHOe CcKpemmBaHue», «HemnomHoe
JOMHHHUpOBaHHE», «/lurnbpuanoe ckpemmBaHue», «llepekpéct XpoMocom», MHKPOCKOI H

mukponpemnapat «/po3oduaa» (Hopma, myranuu GOpMbI KPbUILEB U OKPACKH Teja), repoapwuii



«"opox MOCEBHOWY.

JlabopaTopHble U IpaKkTHYeCKUe padoThl:

JlaGoparopHnast paborta Ne 5. «/3yueHue pe3ynbTaTOB MOHOTUOPUAHOTO U AUTHOPHIHOTO
CKpELMBaHUA y JpO30(UIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopHas pabota Ne 6. «/3yyeHne MOIU(PHUKAIIMOHHON U3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

JlaGopatopnass pabora Ne 7. «AHanu3 MyTanmmid y Jpo30pHIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POIOCIOBHBIX YEIOBEKay.

Tema 7. Cesekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W mpoliiecc. 3apokaCHUE CeNeKIMu U qomecTukanus. Ydyenue H. .
BaBuioBa o 1eHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYypHBIX pacTeHMHd. LleHTpsl
IIPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHbIE METO/bl CeIeKIMU. MaccoBblii U MHAUBUAYAIbHBIH OTOOpPHI B CEJIEKLIMU
pacTeHuil U KUBOTHBIX. O1ieHKa 3KCTEpbepa. biIM3KOpOACTBEHHOE CKPELIMBAHUE — UHOPUIMHT.
Yucras nuausg. CKkpeluBaHie YUCTIX TUHUN. ['eTeposuc, umu rudpuiHas cuia. Hepoacrsennoe
ckpeuuBanue — ayrOpuauHr. OtganéHHas tuOpuauzanus M e€ ycnexu. McKycCTBEHHBIH
MyTareHe3 W IOJy4YeHHE MOJUIUIONI0B. JOCTH)KEHUS CeNEeKIUH PpAcTeHHM, >XUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

bruorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHas HHXKEHepus. OTanbl CO3AAHMS
pexomOuHanTHOM JIHK u Tpancrenneix opranuzmoB. Kierounass umxenepus. Kietounble
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KiioHnpoBaHue BBICOKONIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTMYEeCKHe M 3Thyeckue npodiempl. MO —
TFeHETUYECKU MOJU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmupel u cxeMmbl: kapta «LleHTpbl HPOMCXOXKIEHUS M MHOroo0Opasus KyJIbTYPHBIX
pacteHui», «Ilopoasl ToMalIHUX XKUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHH», «OTaan€éHHas
rubpuam3amusy, «Paborel akagemmuka M. @. UBanoBay, «[lomummonaus», «OOBEKTHI
o6uorexHonorun», «Kinerounsle KylabTypbl U KJIOHUpOBaHHE», «KOHCTpyupoBaHHE MU TEpEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBanue: MYJISDKM IUIOAOB U KOPHEIJIOJOB JTUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenuii, repdapuii «CenbCKOX035ICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThl:



Okckypenuss «OCHOBHBIE METOIBI U JIOCTHIKCHUSI CENICKIIMM PACTeHUIl M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIHMIO, TUIEMEHHYIO ()epMy, COPTOMCHBITATEIbHBIN yYacTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO [ICHTPA)».

11 KJIACC

Tema 1. DBoIOIHOHHAA OMOJIOTHA.

[TpennochuIKy BOSHUKHOBEHUS 3BOIIOLMOHHOM TEOPHH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Ouosiornu. BrusiHue SBOTIOIMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTUHU U JPYTUX HaYK.

CunerenscrBa 3BooNUN. [[aneoHTOIOrHYECKHE: TOCIIEN0BATEIBHOCTD IIOSIBIICHUS BUI0B
B IAJICOHTOJIOTMYECKOM JeTomucHu, nepexojHsle ¢opmbl. buoreorpaduueckue: cXoACTBO H
paznuune (ayH u GIop MaTepUKOB U OCTPOBOB.

OMOpPHONIOTHYECKUE. CXOJCTBA M Pa3Iuyusi AMOPHOHOB pa3HBIX BHUJIOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE. TOMOJIOTMYHBIE, aAHAJOTWYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE. CXOJACTBO MEXaHM3MOB HACJEACTBEHHOCTH H
OCHOBHBIX METa0OJMYECKUX ITyTeH y BCEX OPTaHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpennocbuik BO3HUKHOBEHHUS JapBUHMU3MA.
JIBWKyliue CHIIbl  JBONIOIMU  BHIAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIPH
OTPaHUYEHHOCTH PECYpCOB, HeompeaenéHHas H3MEHYHMBOCTh, Ooppba 3a CyIeCcTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Boioiu (CTD) u €€ OCHOBHBIE TTOJIOKCHHUS.

Muxkposontonus. [Tonmynsanus kak eqMHUIA BUIA U 3BOJIOLUH.

JIBmxyme cuibl ((akTopbl) IBOJIOLUHM BUAOB B Mpupojae. MyTalMOHHBIN Mporecc u
KOMOMHATHBHAsI U3MEHYUBOCTD. [lonynsunoHHbIe BOJIHBI U Apeid renoB. M3omsmus u Murpanmsi.

EctrectBeHHbIl 0TOOp — HampaBisitomuii gaxtop 3BoioUUd. DPOPMBI €CTECTBEHHOIO
orbopa.

[TprcnocoOaeHHOCTh OPraHM3MOB KakK pe3ysbTaT 3Boioluu. [IpumMepsl nmpucnocodaeHunit
y opranuzmMoB. ApoMop(ho3bl ¥ UIM0-aJanTallHuH.

Bun u BunooGpasoBanue. Kputepuum Buma. OcHOBHbIE (QOpPMBI BHI000pa30BaAHUSA:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MakposBomrorus. PopMbl 3BOJIOLUU: (QUIeTHYEeCKasl, AUBEPreHTHAas, KOHBEPreHTHasd,
napauienbHas. HeoOpaTuMoCTh IBOIOIUH.

[IpoucxoxaeHne  OT  HECNELMAIM3UPOBAHHBIX  IIPEIKOB. IIporpeccupyronias
crenuanu3anys. AganTuBHas paauanys.

JleMOHCTpAIUK:

[Toptpetsr: K. Jlunnen, K. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O.



I'exkens, @. Mromep, A. H. Ceseprios.

Tabnuubl u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoIbIIIH ITO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl 00pHOBI 3a cymecTBOBaHUEY, «ECcTeCTBEHHBINH 0TOODPY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpaszue Mopoj KHUBOTHBIX», «llomynsuny,
«MyTaloHHas U3MEHUUBOCTBY, «Apomopdo3bl», «Mnnoanantanuny, «O01mas aerenepaus»,
«ABmwxymue cuibl sBoonuny, «Kapra-cxema mapuipyra nmyremectsus Y. Jlapsunay, «boprba
3a CYyILLIECTBOBAHUE, «[TpucnocobiaeHHOCTH OpraHU3MOBY, «["eorpaduyeckoe
BUJI000pa3oBaHuey, « IKOJIOrHIEeCKOe BUA000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH, Ha0Op IUIOJ0B U
ceMsiH, Kosutekuust «[Ipumepsl 3alIUTHBIX NPUCIOCOOIEHUN Y dKUBOTHBIX», MOJENIb «OCHOBHbBIE
HaIpPaBJICHUS IBOJIOLUNY, 00bEMHAs MoJienb «CTpOEHHE TOJIOBHOIO MO3I'a TO3BOHOYHBIX».

buoreorpaduyeckas kapra wmupa, KoJulekius «DOpMbI COXPAHHOCTH HMCKOMAEeMbIX
JKUBOTHBIX U PACTEHMI», Monenb anmmnkauus «llepexkpéct xpomMocom», BIIa)KHbIE MpernapaTsl
«Pa3zButHe Hacekomoro», «Pa3BuTue JryIKH», MUKporpenapar «Jlpozoduia» (HOpMa,
MyTanuu GopMbl KPBUTBEB U OKPACKHU TEJIA).

JlabopaTopHbIe U IpaKTHYeCKHE Pad0OThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopuass pabora No 2. «OmnmcaHue TPHUCIIOCOOJICHHOCTH OpraHu3mMa u e
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBEeHMe M Pa3BUTHe )KM3HHM Ha 3emJie.

JloHnayuyHble MpeACTaBIEHUS O 3apOKIEHUHU XU3HU. HayuHble TMNOTE3bl BOBHUKHOBEHUS
KU3HM Ha 3emuie. abHoreHe3 M MaHclepMus. XHUMUYecKas 3BOJIOLUSA. AOHOTEHHBIN CHHTE3
OpPraHNYECKHUX BEIIECTB U3 HEOPTAHMYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKICHIE XUMUIECKOU
sBomtonnu. HauanbHele aTansl Ononorndeckoii apomtoiuu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE MPOTOKIETKH. [lepBble KIETKHM U WX HBOIIOIHSL.
DopMHPOBaHNUE OCHOBHBIX T'PYII KUBBIX OPTAHHU3MOB.

PazButue xu3HM Ha 3emuie 1o spam u nepuoaam. Karapxei. Apxenckas U mpoTepo30icKas
apel. [Taneo3oiickast 3pa u €€ nepuoIsl: KEMOPUNUCKUN, OPIOBUKCKUHN, CHITYPUNUCKUN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIHN, TIEPMCKUI.

Me3o30iickast 3pa 1 €€ epruoIbl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajeOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIIA.

XapakTepucTuKa KJIMMaTa ¥ TE0JIOTMYECKUX MpolueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
PaCTUTEIHLHOTO U JKUBOTHOTO MHpa. ApoMOp(O3bl Y paCTCHHIA U )KUBOTHBIX. [losiBIIeHUE, pacuBeT

Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKkoro Mupa Kak OTpaKeHUe HBOJIOLHMHA. OCHOBHBIE CHCTEMAaTHYECKUE
IpyIIbl OPraHU3MOB.

OBoironusl yelnoBeKka. AHTpONoJorus Kak Hayka. Pa3Butue mpencraBieHM o
IIPOMCXOXKICHNN YeJIoBeKa. MeTobl u3ydeHus aHTpororese3a. CXoAcTBa U pa3iinyus 4eI0BeKa
1 )KMBOTHBIX. CUCTEMATHYECKOE MTOJIOKEHHUE YEIIOBEKA.

Jewxymue cuiabl  (pakTopbl) aHTponoreHe3a. HacieacTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 *KU3HHU, U3TOTOBJICHNUE OPYIU TPY/Aa, MBIIUICHUE,
peus.

OcHOBHBIE CTaguU W BETBH HBOJIIOLIMM YEJIOBEKA. aBCTPAJIONUTEKH, UENOBEK YMEbIi,
Yenosek mnpsamoxoxsammii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
HCKOITAaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUs, 00JACTh PAacHpOCTPaHEHUs!, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

YenoBeueckne pacbl. OCHOBHBIE OOJBIIME packl: eBporeongHas (eBpasuiickas), Herpo-
aBcTpajiouiHas  (PKBaTOpuayibHas), MOHrojouaHas  (a3uaTcko-aMepuKkaHckas).  UepTsl
IPUCTIOCOOIEHHOCTH IIPEJICTAaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyIllecTBOBaHUsA. EAMHCTBO
qesoBedeckux pac. Kputuka pacusma.

JleMoOHCTpaI UK

[Toptpetsr: @. Peau, JI. [Tactep, A. Y. Onapun, C. Mumnep, I'. Opu, Y. /lapsus.

Tabmuupl u cxembl: «Bo3HukHoBeHUe COMHEYHOU cUCTeMbl», «Pa3BuTHe OpraHudeckoro
mupa», «PacturenpHas kietka», <«OKuBoTHas kietka», «lIpokapmoTnueckas KieTKay,
«CoBpeMeHHasl CUCTEMAa OPraHWYECKOro Mupay», «CpaBHEHHE aHATOMUYECKMX 4YEPT CTPOEHUS
YyeJIoBeKa M UYelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOIMYECKUX HaXOO0K
MPEKOB COBPEMEHHOIO 4eloBeKa», «/lpeBHeimme monn», «/peBHue moan», «llepsbie
COBpPEMEHHBIE JTI0aN», «UenoBeuecke pacsl».

Oo6opynoBanue: wmymsku — «[IpoucxoxaeHne dYenoBeka» (OIOCTBI  aBCTpaAJIONUTEKA,
NUTEKAaHTPOIa, HeaHIepTalblla, KPOMAaHbOHIIA), CICTIKH WM W300pa)KeHHs] KaMEHHBIX OpYAUi
NEpBOOBITHOTO YelloBeKa (KaMHH-YOIIEPhl, pyOnia, ckpebiia), TeOXpOHOJOTHYECKas TabIuIa,
KoJuteKusa «@opMbl COXpaHHOCTH MCKOINIAEMBIX )KMBOTHBIX U pacTEHUII.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[TpakTueckast padora Ne 1. «M3yyeHne HCKOMAaEeMbIX OCTaTKOB PAaCTEHUI U KUBOTHBIX B
KOJUIEKLIAAX .

DKcKypeHs «DBOJIONHS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeTYECKUN My3eii).

Tema 3. Opranu3smsl H OKpY:Kamoas cpeaa.



OKoJorusi Kak Hayka. 3aJadyd M pa3deibl JAKOJOTMU. MEeTOoapl 3KOJIOTHYECKUX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOI'O UEJIOBEKa.

Cpenpl  oOuTaHMs ~ OpPraHMW3MOB.  BOJHAs,  HA3€MHO-BO3JYlIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHasl.

Okonoruyeckue (axkropsl. Kiaccudukanus skonoruyeckux (pakropoB: aOHOTHYECKHE,
OMOTHYECKUE U AaHTPOIIOTeHHBIE. JlelicTBUE SKOIOTUYECKHX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBl:  CBET, TEMIEparypa, BIAKHOCTh.  DOTOMEPHOIU3M.
[TpucnocoOneHns opraHu3MoB K JIeHCTBHUIO aOMOTHYECKUX (aKTOpPOB. bruonoruueckue puTMsl.

buornueckue  ¢dakroppl. Buapl OMOTHYECKMX  B3aMMOJEHCTBHMHA:  KOHKYpPEHLIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusMm, Koonepamus, MyTyajn3M, KOMMEHCAIN3M
(kBapTUPaHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEUTpaIM3M. 3HAUCHHE OHOTHYCCKUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKH Momyysiuuu. OCHOBHbIE IOKa3aTead IOMYJISLHUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MpHUpPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTH MOMYJISILIMY U €€ PeryJsiusl.

JleMoHCTpAI UK

[Toptpertsl: A. I'ymOonpar, K. @. Pynse, 3. ['ekkens.

Tabmuue! u cxembl: kapta «lIpupoausie 30HbI 3eminy», «Cpenbl OOMTaHUST OPTaHU3MOBY,
«Dotonepuoguzmy», «llomynsmun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSALUN
uHOy30pun-Tyhenbkn», «lIumessle Henmn».

JlabopaTopHble U IpaKTHYeCKUe PadoThI:

Jlaboparopuas padota Ne 3. «Mopdororudeckre 0COOSHHOCTH PACTCHUH U3 Pa3HBIX MECT
oOUTaHUNY.

JlaGopatopHas pabota Ne 4. «BiusiHue CBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «ITocu€r MIOTHOCTH MOMYJISAIMHA pa3HbIX BUJOB PACTECHUI.

Tema 4. CooO1iecTBa U IKOJIOTrHYECKHE CHCTEMbI.

CooOmiectBo  opraHuzMoB  —  OuoneHo3. CTpykTypsl — OHOLleHO3a:  BHUJOBas,
NPOCTpaHCTBEHHAs1, Tpoduueckas (numieBas). Bunbl-nomuHanTel. CBs3U B OHOIIEHO3E.

DKoNoruyeckre CcUcTeMbl (dKocucrembl). [loHsATHE 00 SKOCHCTEME W OMOTeoleHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI. TPOAYLEHTHI, KOHCYMEHTBHI, pEIYyLEHTHI.
KpyroBopoT BemecTB M IOTOK DHEPruM B dKocucTeMe. Tpoduueckwe (MHILIEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE TIIOKa3aTeNd HKOCUCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTMYECKHEe NHPaMUAbI. MPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa

9KOCUCTEM: YCTOMYMBOCTb, caMOperyssius, pazpurue. Cykieccus.



[IpupoaHbie SKOCHCTEMBI. DKOCHCTEMBI 03€p M pPEK. IJKOCUCTEMAa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3kocucTeMsl. buonoruueckoe u
X03SUCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak (aktop ycroiunBocTH skocucteM. CoxpaHeHHEe OHMOJIOTHYECKOTOo
pazHoo0Opa3us Ha 3emIie.

VYuenue B. U. Bepaaackoro o 6uocepe. ['panutisl, coctas u cTpykTypa ouochepst. XKusoe
BemectBO M ero ¢Gynknouu. OcoOeHHOCTH Owocdepbl Kak TI00aTbHOH IKOCUCTEMBI.
Jlunamuueckoe paBHOBecUE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BeliecTB ¥ OHOT€OXMMHYECKHE IMKIBI 3JIeMEHTOB (yriepoja, a3ora).
3oHanpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Orochepe 3eMin. AHTPONIOreHHbIE U3MeHeHus1 B Ouocdepe. ['mobGanbHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHNE PUPOBI U YenoBedecTBa. CoxpaHeHne OMopa3HOOOpa3Hst Kak OCHOBA
ycroitunBocTd Onochepsl. OcHOBa pallMOHATIBHOTO YIPABICHHUS MPUPOJHBIME PECypCcaMHu U UX
ucnonb3oBaHue. JlocTHKeHHst OGMOJIOTHH U OXpaHa MPUPO/IBL.

JleMoOHCTpaI UK

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

Tabmunel u cxemsl: «llumessle nenny», «buoneHos: cocraB u cTpykrypa», «lIpupoaHsie
coobmiectBa», «llemn mnuraHusy, «OKomoruueckas nupamugay, «buochepa U uenoBeKy,
«OKOCHCTEMA IUPOKOJIUCTBEHHOIO JIECA», «IKOCUCTEMA XBOMHOTIO Jiecay, «broneHos3 Bogoémay,
«ArpoueHo3», «l[IpumepHble aHTPOIOT€HHbIE BO3JACHCTBUS Ha Npupoay», «BaxHeimue
MCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeWIIas COCTaBISAOLIAS
ouocheprr», «®Paktopsl gerpagauuu  mouB», «llapHukoBeli  3ddexr», «DakTophl
PaIMOaKTUBHOTO 3arpsi3HeHus: 6nocdepsl», «O0mas cTpykrypa 6uocheps», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBBIN dkpaH Ouochepri», «KpyroBopor yriaepoma B Guocdepey,
«KpyroBopot a3ora B mpUpoIE».

Ob6opynoBanue: MojeNb-anmiInKanus « TunuyHsle 6MoLEeH03bI», repbapuil «PactutensHble
cooOmiecTBa», Kkosulekuuu «buoreHos», «Bpeaurenn BakHEHIINX CEIbCKOXO03SHCTBEHHBIX
KyJIbTyp», TepOapuul M KOJUIEKIUU PAaCTEHUH M JKUBOTHBIX, TNPHUHAIJIEKALNIME K pPa3sHbIM
9KOJIOTUYECKHUM TpymmaM oxHoro Buaa, Kpacuas kaura Poccuiickoit @eaepanuu, n300pakeHUs

OXpPaHACMBIX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [MPOI'PAMMBI 110 BMOJIOTUN HA
BFA30BOM YPOBHE CPE/IHET'O OBIIIEI'O OEPA3OBAHIA

Cormacho ®I'OC COOQO, ycraHnaBnmuBaloTCs TpeOOBaHMA K pe3yjibTaTaM OCBOCHUS
00y4JaroIuMUCs TPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JINMYHOCTHBIE PE3YJIbTATHI

B CTPYKTYPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IPCIAMETA «buomorusy BBIACIICHBI
CIEyIOIIMe  COCTABIAIOIIME. OCO3HAaHHME OOYYarOIIMMUCA  POCCUHMCKOW  Ipa)KAaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIpEAeTICHUIO,
HaJIu4Yue MOTHBaAllUU K 06yqu1/Ho 6I/IOJIOFI/II/I, HOCJICHAIIPAaBJICHHOC Pa3BUTHC BHYTPCHHHUX
yOeXAeHUI JTUYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH M UCTOPUYECKHUX TPaJULIUNA pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH 00Y4aIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESITEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYITUMH CHCTEME OHOJOTHYECKOTrO
00pa3oBaHus, HATMYME IKOJIOTHUECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBHUTh LIEIH U CTPOUTH
JKNU3HCHHBIC I1JIaHBbI.

JIMuyHOCTHBIE pPE3yNbTaThl OCBOEHMs mpeamera «buonorus» nocTUrarTcs B €JUHCTBE
y4eOHOIl M BOCHUTATEIbHON JEATETLHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHUHCKUMU
CONMUOKYJIbTYPHBIMH, HCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMH LHCHHOCTSAMM, NPUHATBIMU B
o0ImIecTBe TpaBWIAMH W HOPMAaMH MOBEIEHHS M CIIOCOOCTBYIOT IIpPOIIECCAaM CaMOIIO3HAHMUS,
CaMOBOCITIUTaHHUsI M CaMOPA3BUTHUs, PA3BUTHS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPHUOTHU3MA,
YBaKEHUsSI K 3aKOHY M IPaBOIMOPSAKY, YEIOBEKY TpyJa M CTapIIeMy IMOKOJIEHHIO, B3aUMHOTO
yBaXEHUs], OEpeKHOro  OTHOIIEHHWA K  KYJbTYpHOMY  HAaClEIWI0 M TPaAULMSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, MpUpoJIe U OKPYKAIOIIEH cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEGHUS Y4€OHOro mpeaMeTra «BbHOoIOorHs» TOJKHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLIUXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
HOSHHI/I@ﬁ JINYHOCTH, CUCTEMOH IIEHHOCTHBIX OpI/IeHTaHHI;’I, IMO3UTUBHBIX BHYTPCHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHMCKOTO  OOIIECTBa,
pacupeHre *XU3HEHHOTO ONbITa M OMbITa JESATEIbHOCTH B INPOLECCE peau3alid OCHOBHBIX
HalpaBJIeHUH BOCIUTATENbHOMN JESTEILHOCTH, B TOM YUCIIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUS

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYaromierocss Kak aKTUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOr0 00IIeCTBa,;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KCHHWE 3aKOHA U

MIPABOIIOPSIIKA;



TOTOBHOCTb K COBMECTHOI TBOPYECKOM NEATEIbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U MO3HABATEIIBHBIX 33124, BHITIOJTHEHUN OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3MIIMIO [0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM JKU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBAaTh B  CBOUX JCHCTBUSX  HEOOXOJUMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU yOCKICHUSIMH, KYJIbTYPHBIMH [IEHHOCTSIMA U COIUATHHBIM
MIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHMYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJHEHUSI Y4E€OHBIX,
MIO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3a/lay, YBaXXUTEJIbHOTO OTHOUIEHUS K MHEHUIO
OTIIIOHEHTOB NP O0CYXJICHUH CITOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COICPIKAHMUS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOU NEATENbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHMUS

c(hOpMUPOBAHHOCTH POCCUICKOM IpaskJaHCKOM UICHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Nepen PoauHOMN, TOpaoCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOIi A3BIK U KyJIBTYpPY, MPOIILIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMSITHUKAM IPUPOBI, TOCTHKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCHICKUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTHH,
MOHUMAaHHUs 3HAYCHUS OWOJIOTMM B TO3HAHUM 3aKOHOB TMPHUPOJIbI, B KU3HMU YEJOBEKAa H
COBPEMEHHOT0 O0IIeCTBa;

uzeiHast yoe:K IEHHOCTh, TOTOBHOCTH K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS .

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoa,

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ’THUECKOTO TIOBEICHUS,

CITOCOOHOCTH OIIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSCH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAUTEIISAM, CO3JJaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHUS IEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAIULIUSIMU HapoaoB Poccun;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU,

MOHUMAaHWE YMOITMOHAIBHOT'O BO3JICHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH,



TOTOBHOCTh K CaMOBBIPQ)XCHHMIO B DPa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHUE MPOSBIATDH
Ka4yeCTBa TBOPYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocmUTaHUsl, (OPMHUPOBAHMA  KYJbTYPbl  3/I0POBbS H
IMOLMOHAIBLHOTO 0JIATONOTY NS

NOHUMAaHHE U peau3alus 3J0pOBOro U Oe30macHoro obpasa sku3HH (370pOBOE MUTAHUE,
coOII0IcHNE TUTMEHUYECKUX MPaBUJI U HOPM, COAJIaHCUPOBAHHBIN PEXUM 3aHATHI U OT/AbIXA,
perymsipHass (u3nMvecKas aKTHBHOCTB), OCPEKHOrO, OTBETCTBEHHOIO W  KOMIIETCHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3MYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IEHHOCTH TPaBWJI WHAMBUAYAIBHOTO U KOJJICKTUBHOrO 0€30MacHOro
MOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOLIUX 370POBbIO U KU3HU JIOEH;

OCO3HAHUE MOCICACTBUIl W HENPUATHS BPEIHBIX HPUBBIYCK (YHOTPEOJCHHUS aKOTOJIs,
HApPKOTHUKOB, KypEeHUS);

6) TPy/10BOT0 BOCIIUTAHUS:

TFOTOBHOCTb K TPY/y, OCO3HaHKE LIEHHOCTU MacTepCTBa, TPy 10t00ue;

TFOTOBHOCTb K AKTUBHOM JI€SITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAPaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH M CAMOCTOSATENBHO BBIMOIHATH TAKYIO 1€ATEIbHOCTS;

UHTEpeC K Pa3NuuHbIM chepaM NMpodhecCHOHANBHOW NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BBIOOP OymyIeit mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIaHbI;

TOTOBHOCTb U CIIOCOOHOCTHh K 00pa3oBaHUIO M CaMOOOpPa30BAHMIO HA MPOTSHKEHUU BCel
JKU3HU,

7) IKOJIOTUYECKOT0 BOCTIHTAHUS .

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK NCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIIECTBOBAaHUA,

MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIBTYpPbI: MPUOOpPETEHHE OMbITa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCJIEICTBUMN AJI OKPYKAIOIIEH CPEibl,

OCO3HaHUE I1100aJIbHOr0 XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCHOJB30BaTh MpHUOOpeTaeMble IpU U3YyYeHUH OMOJIOTUU 3HAHUS U YMEHHUS
IpU pelIeHud Mpo0iieM, CBS3aHHBIX C PalMOHAIBHBIM IPUPOAOINONBL30BaHUEM (CcOO0IeHNE
IpaBUJ MOBEACHHUS B NPHUPOJIE, HANPABICHHBIX HAa COXpPAaHEHHWE PaBHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, 9KOCHCTEM, Onochepsl);

AKTUBHOE HEMPHUITHE NCUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH NPUPOIHOU Cpee,
YMEHHUE TPOTHO3MPOBATH HEOIArONPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOr0 ISKOJOTHYCCKOI'0 MBIIIJICHUA, JKOJIOTHYECKOU KYJbTYpPHBI, OIIBITA



JESTENIbHOCTH  DKOJIOTUYECKOM  HANpaBJICHHOCTH, YMEHHUS pYKOBOJICTBOBATbCA HUMHU B
[03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIIBHOM IPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOTMUYECKOM HANPaBIEHHOCTH,

8) HIeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKH © OOINECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JHAIOTE KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYpPhI KaK CpEACTBa B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUPA,

MOHWMAaHUE CIeMUPUKH OWUOJIOTUM KaK HAayKH, OCO3HaHHs €€ poiii B (DOPMHPOBAHHH
palMOHATIBFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEM
MUpEe Kak O €IWHCTBE TMPUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUH MPHUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHuH npobdIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS,

yOXKAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITMBMIIM3AIMH: 00CCIICUCHHUS
HOBOTO YpPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUM, CIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YETIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TTI00ATbHBIX
HKOJIOTMUYECKUX MPOoOsieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PalliOHAIEHOMY
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJTYYEHUU OWOJOTHYECKUX 3HAHHWM B IIEJIAX IMOBBLIMICHHUS 00IIeH
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, KaK COCTAaBHOM YacTu (YHKIHMOHATHHON
TPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Mpu U3y4eHur OMOJIOTHH;

MOHUMAHWE CYIIHOCTU METOJOB IIO3HAHMS, HMCIOJIb3YeMBbIX B €CTECTBEHHBIX HAyKaXx,
CITOCOOHOCTH HCIOJIb30BaTh TOJydyaeMble 3HAHWS [JJIsl aHaIW3a W OOBSICHEHUS SBJICHUM
OKPYKAIOIIET0 MHUpPAa M MPOUCXOIANIMX B HEM H3MEHEHHUU, YMEHHE JelaTh OO0OCHOBaHHBIC
3aKJTFOYEHHUS HA OCHOBE HAYYHBIX (DAKTOB W HUMEIOMIMXCS MAHHBIX C IENbI0 TMOJY4YeHUS
JIOCTOBEPHBIX BBIBOJIOB,;

CITOCOOHOCTh CaMOCTOSITEIHHO MCIOJIb30BaTh OHOJIOTHYECKHUE 3HAHUS JJIs peIlIeHUs
mpo0JieM B peaTbHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAYYHOM NEATETbHOCTH, TOTOBHOCTb OCYIIECTBIATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ICSITENHPHOCTh MHAUBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENMPEPHIBHOMY O0pa30BaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAHWUW 1O OHOJIOTMHM B COOTBETCTBUU C KHU3HECHHBIMHU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATbBI



MetanpeameTHble pe3yabTaThl OCBOEHHUS ydueOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MexnpeIMETHBIC) OOLICHAYYHBIC IOHSATHS, OTPAXKAIOIINE IEIIOCTHOCTh HAYYHOW KapTUHBI MUPA
U Crieu(uKy METOIOB IMO3HAHMUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPIHUs,
SBJIEHUE, TPOIECC, CHCTEMa, HAay4dHbIM (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIEIOBaHUE, HAONIOJICHUE, M3MEPCHHUE, DKCIICPUMEHT M JAPYIHX), YHHBEPCAIbHBIC
y4eOHbIe JieiicTBUS (IIO3HABAaTEIbHbIC, KOMMYHHKATUBHbBIC, PETYIISTHBHBIC), 00CCIICYHBAIOIINE
dbopMupoBaHre (QYHKIIMOHAIBHON IPAMOTHOCTU U COIUAIBHON KOMIETEHIIMH O0y4arouiuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YydeOHbIE ACHCTBHS B I103HABATEIBHOW U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOTPaMMBbI CPEIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMU YUeOHBIMH MI03HABATEIbHBIMH 1eHCTBUSIMU

1) 6a3oBble JJOrHYECKHeE IeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTYaJIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BATh ITPU OCBOCHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIUICHHS (aHaK3a, CHHTE3a,
cpaBHEHHS, Kiaccu(uKaiuu, O0O0O0OIIEHHs), PACKPBIBATH CMBICT OHOJOTHUECKUX MOHSATHIM
(BBIIETATH UX XapaKTepHBIC MPU3HAKH, YCTAHABIMBATEH CBSI3H C IPYTHMHU TOHSITUAMH);

ONpEACIATh LEIN JAEATEIbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPUM HMX JOCTHXKEHHS,
COOTHOCHTD PE3yJbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LEJIIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHUS JUIsl OObSCHEHHS (AKTOB U SIBICHUHM KUBOU
MIPUPO/IBI,

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHIYKTHBHbIC, e TyKTHBHBIC, [10 AaHAJIOTHH), BBISIBIIATH
3aKOHOMEPHOCTH M IPOTHUBOPEUMsSI B paCCMATPUBAEMBIX SBIICHUAX, (OPMYIUPOBATH BBHIBOABI U
3aKJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA JUIsSl NIPEACTABIEHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJOrMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHMM pazHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIAH PEUICHUs MPOOJIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepruaIbHbIX
Y HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTH, OLIEHUBATh COOTBETCTBHUE PE3YNbTATOB LETAM,

OIICHUBATh PUCKH ITOCIICACTBUI ACSITEIHHOCTH;



KOOPJAMHUPOBAaTh M BBIMOJHATH PA0OTy B YCIOBUAX pPEATBHOTO, BHUPTYalbHOIO H
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BHUBATh KPCATHUBHOC MBIIIJICHUC IIPU PCIICHUH KU3HCHHBIX HpO6JICM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE TeHCTBHA:

BJIa/IETh HABBIKAMH y4€OHO-HCCIIEIOBATEIHCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pazperieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOWCKY METOJ/IOB
peiCHUs NPAKTUYCCKUX 3a/1ad, IPUMCHCHHUIO Pa3JINYHbIX MCTOJ0B IIO3HAHUA,

UCIIOJIb30BaTh PAa3jMyYHble BUABI ACSITEILHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALNY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B Y4EOHBIX CHUTYaIMsX, B TOM 4YHCIE MHpU
CO3JaHun y‘~I66HI)IX 1 COLIMAJIBHBIX HpOGKTOB;

dbopMHUpPOBATH HAYYHBIA TUIT MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITIOUYEBBIMHU
MOHITUSIMA U METOJIaMU,

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIbHOW AEATEIHLHOCTU H
JKU3HCHHBIX CI/ITyaLII/IﬂX;

BbIABJIATE NPUYUHHO-CICACTBCHHBIC CBSA3M MW AKTyaJIM3WUPOBATL 3ajavdy, BbIABUI'ATb
TUIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JUIA J0Ka3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napaMmeTpsl U KPUTEPUU PELICHHUS,

AHAJIU3UPOBATH MOJIYYCHHBIC B XO€ pCHICHUA 3ala4 pE3YyIbTaThbl, KDUTUUCCKH OLICHUBATD
HUX JOCTOBCPHOCTD, ITPOrHO3UPOBATE U3SMCHCHUC B HOBBIX YCJ'IOBI/ISIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEpeHoca CPeACTB M CIIOCOOOB JEWUCTBUS B
MPOQECCHOHATIBHYIO CPENY;

YMCTb MEPEHOCUTDH 3HAHUA B IMO3HaBaTCJIbHYIO u MMPAKTUYCCKYIO oOJactu
KU3ZHEJESATEIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIZIBUT'aTb HOBBIC HWIACH, IMpEajiaraTb OPHUIMHAJIBHBIC IIOAXOABI W PEHICHUSA, CTABHUTH
POOJIEMBI H 33J1a4H, JOITYCKAIONUE alTbTEPHATUBHBIC PEIICHHSI.

3) pa6ora ¢ uHpopMaLHeEii:

OPUCHTHUPOBAThCS B PA3JIUYHBIX UCTOUYHHMKAX HH(popMaiuu (Tekcte y4eOHOro mocoowms,
HAyYHO-TIOMYJISIPHOW JIUTEpaType, OUOTOTHYECKUX CIOBAPSIX M CIHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B VIHTepHeTe), aHAIM3HPOBaTh HHGOPMAIMIO PAa3IHYHBIX BHAOB H (GOpM
MMpCACTaBJIICHHUA, KPUTUUCCKU OLICHHUBATDH eé AOCTOBCPHOCTL U HCHPOTI/IBOPCIII/IBOCTB;

dbopMynHupoBaTh 3ampoChl M TNPUMEHATh PA3IUYHBIE METOABI NPHU TOUCKE M OTOOpe

Ouosornueckoi HHpopMaIuu, HeOOXOIUMOM JIJIs1 BHITIOJIHEHHS YIEOHBIX 3a]1a4,



nproOpeTaTh OMNBIT HCHOJIb30BaHUS MHPOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAaHUS PA3JINYHBIX [IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpMYy NPEIACTaBICHUS OHOJIOTHMYECKOU
uHbopMarmu (CXeMbl, rpaduKH, THarpaMMbl, TAOIHUIBL, PUCYHKH U IPYroe);

UCIOJIb30BaTh HAy4HbIN S3bIK B KauecTBE CpEJCTBA MpH pabdore ¢ OHOIOrHyYecKon
uHpopMaLKell: TPUMEHITh XUMHUYECKUE, (PU3MUECKHE M MaTeMaTHYeCKHe 3HAaKH M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh M MpeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HAIIIAIHOCTH;

BJAJeTh HABbIKAMU PpACHO3HABAHUSA M 3alIUTHl HH(pOpMALMM, HHYOPMAITMOHHON
0€30I1aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMU

1) oomennue:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BCEX cepax *kKHM3HHM, aKTUBHO y4yacTBOBATh B JMAJIOTe
WK JUCKYCCHUU IO CYILECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBAThH
CYXKIEHHUSI OTHOCUTEJIbHO BBIIOJHEHHUS IIpeajgaraéMoil 3ajaud, Y4YMTbIBaTh MHTEPECHl U
COTJTACOBAHHOCTD MO3HUIIUI IPYTUX YIACTHUKOB IUAJIOTa WIN TUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHbIE CpeICTBa OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(QJIMKTHBIX CUTYallUi, YMETh CMATYaTh KOH(IUKTH U
BECTH TEPErOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMM OOIEHUS W B3aMMOJAEHCTBHS, NMOHUMATh HaMEpEHUs
JpYTUX JOAEH, IPOSIBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1esATeILHOCTD !

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaJbHOU PabOTHI MpH
pelieHnn OMOJI0rHYecKol MpobeMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYNIOBBIX
¢dbopM B3aMOAEUCTBUS NPH pelIeHHH yueOHO 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHHA ¢ y4€TOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 ujeHa KOJUIEKTHBA,

IIPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBaTH U KOOPAMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, PaCIPEIEATh PO ¢ YYETOM MHEHUI
YYaCTHHUKOB, O0CYXJIaTh pe3yabTaThl COBMECTHOW PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaXKJOT0 yJ4aCTHHKA KOMaHIbI B OOITUI pe3yabTaT



1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpelaraTb HOBBIE IIPOEKTHI, OLICHWBAThb HACU C IO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IMO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OsgiaieHHe YHMBEPCAJIbLHBIMHU PeryJIsiTHBHBIMH /1eCTBHAMM:

1) camoopranmn3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS /JIs BBISBICHUS NOpoOJieM M HX pElIeHHs B
JKU3HEHHBIX U YYeOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU LIE€JIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IOCTYNKAaX MO OTHOUIEHUIO K XUBOW IPHUPOJIE, CBOEMY 3J0POBBI0 M 3JI0POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B OO0pa30BaTEIBHOM MACSATEIBHOCTH W
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAaH PEeLIeHHs TPOoOIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN M MPeNNOYTeHUH;

J1aBaTh OLIEHKY HOBBIM CUTYallMsIM;

paciypsATh paMKH y4eOHOT0 MpeaMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CIoco0CTBOBAaTh POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYAULIMU B Pa3HbIX 00JIaCTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCun Kak OCO3HAHHUS COBEPIIAEMbIX JEHCTBHIA
U MBICJIIUTENBHBIX MPOIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUH, HCIIOJIb30BaTh MPUEMBI pedaekchu
JUISL OLIEHKU CUTYalll, BBIOOpA BEPHOTO pPEILICHUS,

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHAJIU3€E PE3YyIbTAaTOB JAESITEIBHOCTH;

3) npuHATHE ce0s U APYTUX:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,

IMPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPU aHAIHU3E Pe3yIbTaTOB ACSTEIbHOCTH;



MPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMUOKH,
pa3BUBATh CIIOCOOHOCTh TOHMUMATh MUP C MTO3UIUH IPYTOr0 YEJIOBEKA.
NPEIMETHBIE PE3YJIBTATHI

[IpeametHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uosioruu Ha 6a30BOM YpOBHE
BKJIFOYAIOT crienuduieckrue ajis ydeOHoro npeamera «buosorus» HaydyHbIe 3HAHHS, YMEHHUS U
CrocoObl JCHCTBUII TI0O OCBOCHHIO, HMHTEPHPETAlMd W MPeoO0pa3OBaHUIO 3HAHUM, BUJIBI
JESTEIILHOCTH TI0 TIONYYEHUIO0 HOBOTO 3HAHMS W MPUMEHEHHWIO 3HAHWHA B PA3IUYHBIX y4EOHBIX
CUTYaIIUsX, a TAK)KE B peabHbIX )KU3HCHHBIX CUTYAIUsAX, CBA3AHHBIX C Onosiorueit. B mporpamme
IpeIMEeTHbIC Pe3yabTaThl IPEJICTABICHBI M0 TOJaM 00yUYeHUSI.

[TpenMeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorusi» ¢ 10 kracce momxHbI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MeCTe U POJM OUOJIOTMH B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAay4YHOT'0 MHUPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosnoruu, PyHKIIHOHAITBHON TPAMOTHOCTH YEJIOBEKA IS PEIICHUS )KU3HESHHBIX 3a71a4,

YMEHHE PacKpbIBaTh COAEpKaHHE OMONOTHYECKUX TEPMHHOB U MOHSTHUMN: KU3Hb, KIIETKA,
OpraHu3M, MeTaboM3M (0OMEH BEIIECTB U PEBPAIEHHE SHEPTHUH ), TOMEOCTa3 (CaMOperyIIsIus),
YpOBHEBass ~ OpraHU3allMsi  JKUBBIX  CHCTEM,  CAaMOBOCIPOHM3BeACHHE  (PEMPOayKIIHs),
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE Hu3j1arath OHMOJIOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTallHOHHas,
IICHTpalbHas JIOTMa MOJIEKYJIsApHO# Ouonoruu), 3akousl (I. Mennens, T. Moprauna, H. U.
BaBwiioBa) u yuenus (0 meHTpax MHOT0OOpa3us U MPOUCXOXKICHHS KyIbTypHBIX pactenuit H. .
BasuiioBa), onpenensiTh TpaHHIIb KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJaMH HAay4YHOTO MO3HAHUSA B OWONOrHH: HAOIIOEHUE U ONHCAHUE
JKUBBIX CHCTEM, IMIPOIIECCOB U SBJICHWM, OpraHu3alusg ¥ TMPOBEIECHUE OHOJIOTUYECKOTO
AKCIIEPUMEHTA, BBIJBH)KEHHWE THUNOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKIY HCCIENYyEMbIMU
BETMYMHAMH, OOBSCHEHHE TIOJTYyYEHHBIX pE3YyJIbTaTOB, HMCIOJIb30BAaHHBIX HAYYHBIX TOHSTHH,
TEOpPUI U 3aKOHOB, YMEHHE JI€aTh BHIBOJIBI HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYLIECTBEHHbIE NPU3HAKU BUPYCOB, KIJIETOK IMPOKAPHOT U YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOIECCOB: OOMEHA BEIIECTB U
MIpEBpAICHHs] SHEPTHH B KJETKe, (OTOCHHTE3a, MIACTHYCCKOTO M IHEPreTHYECKOro OOMEHa,
XEMOCHHTE3A, MUTO03d, MEH03a, OIUIOJOTBOPEHHUS, PA3MHOKECHUS, WHIAUBUIAYAIBHOTO PA3BUTHUS
opranusMa (OHTOTeHe3);

YMCHUEC NPUMCHATH IMOJIYYCHHBIC 3HAHUSA JI O0OBsACHEHHST OMOJIOTHYECKUX IIpoIecCCoOB U



SBJICHUH, 111 IPUHATHS MIPAKTUUYECKUX PEIIeHUH B IOBCETHEBHOM JKU3HU € LENbI0 00ecneveHus
0€30IIaCHOCTH CBOETO 3[0POBbS W 3I0POBBS OKPYXKAIOIIUX JIIOACH, COOMIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOIIEH NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUsl JJOCTUKEHUM COBPEMEHHOW OHOJOTHMH M OMOTEXHOJOTUH I paliOHaIbHOTO
MPUPOJONOJIB30BAHUS,;

YMEHHUE pelaTh 3JEMEHTapHble TEHETHYECKHE 3aJaud Ha MOHO- M JAUTHOpPHIHOE
CKpEIIMBaHKE, CIEIUICHHOE HACJIE0OBAaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS
JUISl TIpEJICKa3aHusl HACIeJOBaHUsl IPU3HAKOB Y OPTaHU3MOB,;

YMEHHE BBINOJHATH JIA0OpPATOpPHBIE U IMPaKTHYECKHe padoThl, COONI0ATh MpaBUia MPHU
pabote ¢ y4eOHBIM U 1a00PaTOPHEIM 000PYI0OBAaHUEM;

yYMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATH HH(POPMALUIO OHOJIOTHYECKOTO
COZICpKaHMs, BKJIIOYAIOIIYIO TICEBIOHAYYHBbIC 3HAHUS M3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBO# MH(MOPMAIIUK, HAYYHO-TIOMYJISIPHBIC MaTepPHasbl), STUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIIENOBAHUN B OMOJIOTUH, MEAULIHE, OMOTEXHOJIOTHH,

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE cooOueHus, 00001as
OMoNornYeckyr0 HMHGPOpPMAlMI0O M3 HECKOJBKHUX HCTOYHHMKOB, TIPAaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmnapat OUOJIOTHH.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «bruonorus» ¢ 11 kracce nonxHs
OTpaxarb:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJM OUOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIA/le POCCUMCKHUX U 3apyOeKHBIX y4EHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa I PeleHus )KU3HEHHBIX 3a7ay,;

YMEHHUE pacKpbIBaTh COepKaHNuEe OMOIOTUYECKUX TEPMUHOB U MOHITUN: BUJ, TOMYJISAIHS,
reHO(OH, dBOJIOUMUS, MABIXKYIIME CHIBI ((DaKTOpBI) SBONIOLUH, TPHCIOCOOIECHHOCTh
OpraHU3MOB, BHJ000pa3OBaHUE, OKOJOTHYECKHe (AKTOpbl, OSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MUTAaHUs, YKOJOTHYECKas MUpaMuia, OMoreorieHo3, onocdepa;

yMEHHE WU3JaraTh OHOJOTHYECKHe Teopuu (dBomoumonHas Teopusi Y. JlapBuHa,
CHHTETHYECKasi TEOPHsI SBOIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozplmeBoro cxoacrea K. M.
bapa, yepenoBaHus TiaBHBIX HampaBieHuM u myrted somrounu A. H. CesepuoBa, ydeHus o
ouocdepe B. . Bepuaackoro), onpeaessiTh IPaHUIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJOTWHU: HAONIOJCHHE M OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys M TMpPOBEJICHHE OHUOIOTHYECKOTO

OKCIICPUMCEHTA, BBIABMIKCHHC THUIIOTC3bI, BBIABJICHUC 3aBUCUMOCTH MCXKIAY HCCICAYCMBIMU



BEJIMYMHAMH, OOBSCHEHHE IOIYyYEHHBIX PE3YJIbTAaTOB, HCIOJb30BAHHBIX HAY4YHBIX HOHATHUH,
TEOpUI U 3aKOHOB, YMEHME JIEJIaTh BbIBOJIbI HA OCHOBAHUH IIOJyYEHHBIX PE3Y/IbTATOB,;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MMPU3HAKN CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
HOMYJSALMM, TNPOAYLUEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOreOLEeHO30B U 3KOCHCTEM,
OCOOEHHOCTH  IPOLIECCOB.  HACJEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOro  0TOopa,
BUI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHM3MBl, IIEPEHOCA BELUIECTB U IIOTOKA S3HEPTUU B SKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHU B
9KOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOr€OXMMHMUYECKUX LUKIOB B
ouocdepe;

YMEHHME NPUMEHSAThH MOJTY4YEHHbIE 3HAHUS JJI1 OObACHEHUS OMOJIOTMYECKUX IPOLECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUYECKUX PEILICHUI B IOBCEIHEBHOM JKHU3HHU € LEbI0 00ecneueHus
0€30I1aCHOCTH CBOETO 3[0POBbsl U 3I0POBbS OKpYXAlOIIUX JIOAEH, COOMIOACHUS HOPM
IPaMOTHOTO IOBEJEHHUsI B OKpYXarollell NpUpOAHON cpele, MOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouonoruu JUIs paloOHaIbLHOTO
[PUPO/IONOIb30BaHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMUYECKHE 3a/lauM, COCTABIISATh CXEMbl IEepeHoca
BEIL[ECTB U SHEPTHH B dKOCHCTEMax (L[STH MUTaHHs);

YMEHME BBINOJIHATH JIAOOpaTOpHbIE U IMPaKTUYECKHE padoThl, COOJIIOATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM,;

yYMEHUE KPUTHUYECKH OIIEHWBAaTh W MHTEPIPETUPOBATh HHPOPMAILUIO OHOJIOrMYECKOrO
COJIEpKaHMs, BKIIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HUCTOYHUKOB (cpeacTsa
MaccoBOi WH(pOpMAIMK, HAYYHO-TIONMYJSIPHBIC MaTepHalbl), paccCMaTpUBaTh TIIIOOATbHBIC
HKOJIOTMYECKHE NMPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO,

YMEHHUE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE cooOmIeHus, 00001mas

6HOHOFHq€CKy}O I/IH(i)OpMaHI/IIO U3 HCECKOJBKHX HWCTOYHHUKOB, TpPaMOTHO HCIIOJb30BaTh

NOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HanmeHoBaHMe pa3esioB H TeM NPOrPaMMbl

KoaunyecTBO yacoB

Daextpouubie (UppPoBbIE)

KonTpoabHbIe IpakTH4ecKkne oGpasoBatesbHbIe pecypebl
Bcero
padoThI padoThI
1 Buronorus kak Hayka 2 0.5 bu6mmoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI M X OpraHU3aIUs 1 0,5 bub6mmoreka I1OK https://m.edsoo.ru/7f41¢292
3 XuMHYIECKUI COCTAB U CTPOCHUE KIIETKU 8 1 bubnunoreka [{OK https://m.edsoo.ru/7f41c292
4 KuzuenesaTensHOCTh KIETKU 6 1 bu6nuoreka IIOK https://m.edsoo.ru/7f41¢292
5 PasMHOXCHHE H HHIHMBHAYaLHOE pasBHTHE 5 1 bu6nroreka LIOK https://m.edsoo.ru/7f41¢292
OpraHu3MOB
6 HacnencTBeHHOCTh M H3MEHUYHUBOCTh OPTaHU3MOB 1.5 bubmmoreka ITOK https://m.edsoo.ru/7f41¢292
7 Cenekiust opranin3mMoB. OCHOBBI OHOTEXHOJIOTHH 1 bubnuoteka I{OK https://m.edsoo.ru/7f41c292
8 Pe3sepBHOe Bpemst bubaunoreka ITOK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2,5 4
11 KJIACC
Ne HaumMeHoBaHuUeE pa31esioB H TeM MPOrPaMMbl KosaunyecTBo uacoB
/ daexrponnsbie (udpoBbIie)
wn Bcer KonTpoabHble IIpakTnyeckue 06pa3oBaTebHbIE Pecypehl
0 padoThI padoThI
1 DBOIIOLUOHHAS OUOJIOTHs 9 0,5 1 bu6nuoreka IIOK https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHHE U Pa3BUTHE )KU3HHU HA 3eMiie 9 1 0.5 bubnnoreka [{OK https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpY)KaroIas cpejaa 5 1 bubnuoreka [{OK https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa ¥ IKOJOTHUECKHE CHCTEMBI 9 bubaunorexa ITOK https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 1 bubmmoteka L{OK https://m.edsoo.ru/7f41lcc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2,5 25
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ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacoB
Ne Tema VDoKa Jara DJieKTpoHHbIe UG poBbIe
n/n P Bcero Kourposenrre | Ipakraieckme H3yYeHHHA o0pa3oBaTebHbIe pecypchl
pa6oThl padoTsl
Buonorus B cucreme Hayk. OOBEKT U3ydEHUS bubmorexa LIOK
1 SHOTOM N v Y 1 https://m.eds00.ru/863e6122
‘ https://m.eds00.ru/863e632a
MeTo1bl T03HAHUS )KMUBOU IPUPOJIBI.

2 [paktraeckas padora Ne 1 «Vcnonp3oBanue 1 05 Bubmmorexa [IOK
Pa3IUYHBIX METOJIOB MPH U3yUCHUH ' https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX OOBEKTOBY

3 buonoruueckue cucTemMsbl, IPOLECCH U UX 1 05 bubamoreka [JOK
n3y4yenue.BXoaHON KOHTPOII. ) https://m.edso0.ru/863e6564

4 XHUMHYECKUH COCTaB KJICTKH. Bona u 1 bubanorexka [JOK
MUHEPaJIbHBIC COIH https://m.edsoo.ru/863e674e

bubamoreka [JOK

° ¥/TeBOEL. JHIH R ! https://m.eds00.ru/863e6870

bubanorexa [JOK

6 Benkxu. CocTaB 1 cTpoeHHe OSIIKOB 1 hitps.//m.eds00.ru/863e6072
depMeHThl — GHOJIOTHYECKUE KaTaTU3aTOPhI.

7 JlaGoparopnas padota Ne 1 «M3yuenue 1 05 bubamnoreka [JOK
KaTaTUTHYECKOM aKTHBHOCTH (epMEeHTOB (Ha ' https://m.edso0.ru/863e6b72
MpUMepe aMHJIa3bl WM KaTaJla3bl)y

bubnuorexa [IOK
8 HyxienHoBbie kucinoTel. ATO 1 https://m.eds00.ru/863e6d5¢
9 Hexserounsie pOpMBI )KH3HU — BHPYCHI 1 bubmorexa LIOK
P Py https://m.eds00.ru/863e7540

10 Hcropust u MeToabl U3y4eHHUs KIETKH. 1 Bubmorexa [IOK
Knerounas teopus https://m.edso0.ru/863e6e88
KreTka Kak 1eocTHas )KHMBas CHCTEMA.

11 CtpoeHune dyKapuOTHYECKOH KIETKH. 1
IIpoKkapHOTHI ¥ 3YKapUOTHL.

e i e B 10K
12 paTopHa p - i 1 0.5 https://m.edso00.ru/863e6ff0

CTPOEHHS KIETOK paCTEHUH, )KUBOTHBIX, TPHOOB
n 6aKkTepuii IO MUKPOCKOIIOM HA TOTOBBIX

https://m.edso00.ru/863e716¢
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MUKpoOIperiapaTax u uX onrMcaHuc»

13 OOMEH BeIeCTB MM MeTa0O0IHU3M bubmorexa HOK
t https://m.eds00.ru/863e766¢
. bubnunoreka [JOK
14 Ouepreteckuii odmen https://m.edsoo.ru/863e7aae
Bbubnnorexa [JOK
15 PorocumTes. XemocHHTes https://m.edsoo.ru/863e7c98
16 ITonyromoBast KOHTPOJILHAS paboTa bubmorexa HOK
yroa p p https://m.edso00.ru/863e796e

17 Peaxnuu MmatpuuHoro cunresa. buocunres bubaunorexa [JOK
Oenka. TpaHcsus — OUOCHHTE3 OelKa. https://m.edso0.ru/863e796e
JKu3HeHHbIN UK KJIETKH. JeeHne KIeTKH.

18 Muro3. JIaboparophast padota Ne 3 05 bubnunorexa [JOK
«Habmonenne MuTO3a B KIETKaX KOHYMKA ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JyKa Ha TOTOBBIX MHUKpOIpEnapaTax»

bubamorexa [JOK
19 @DopMBbl pa3MHOXKEHHUS OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.eds00.ru/863e831e

N bubamoreka [JOK

20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue ¥ Pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnogotBopenue. JlaboparopHas pabota Ne 4 05 bubamnoreka [JOK
«M3ydeHne CTPOCHUs TIOJIOBBIX KJIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIIPEIapaTax»

22 WNHauBuayanbHOE pa3BUTHE OPTaHU3MOB bubmorexa HOK

https://m.edso0.ru/863e8436

23 l'eneTnka — Hayka O HaCJIEICTBEHHOCTU U bubarorexa [JOK
H3MEHYHUBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HaclleZIOBaHUS MPU3HAKOB. bubaunoreka [JOK
MoHOrubpuIHOE CKpEeIIuBaHuE https://m.eds00.ru/863e8878

o5 JurndpuaHoe cKkpemmBanue. 3aKoH Bubmmorexa LIOK
HE3aBHCUMOTO HACJIEOBAHMUS IPU3HAKOB https://m.edso0o.ru/863e89a4
CuenieHHOE HaCJIeJOBaHUE MTPU3HAKOB.

Jlaboparopras pabdora Ne 5 «M3yuenne Bubuorexa [[OK

26 Pe3yJIbTaToOB MOHOTHOPHIHOTO U 0.5

JTUTHOPHUIHOTO CKPEITUBaHUS y Ip0o30(dUiIbl Ha
TOTOBBIX MUKPOTIpENapaTax»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

I'enernka nona. HacmenoBanue IMPU3HAKOB,

bubaunorexa [JOK

21 CLICILIEHHBIX C II0JIOM 1 https://m.eds00.ru/863e8c60
M3menunBocth. HeHacnencrsenHas
28 | Vngaome sommbmamommol namennsoer . 05 Bumorexa LIOK
v A H ' ' https://m.edso0.ru/863e8efe
MIOCTPOCHHE BapHAIIOHHOTO psifa U
BapHAIMOHHOW KPUBOIY
HacnencrtBennass ©3MEHYUBOCTb.
N Bbubnnorexa [JOK
29 JlabopaTopras padorta Ne 7. « AHanmu3 MyTanuit 1 0.5 https://m.eds00.ru/863e8efe
Y Ip0o30¢HIEI HAa TOTOBBIX MHKpOIpEnapaTax»
bubanoreka [JOK
30 T'eneruica uenosexa 1 https://m.edso0.ru/863e8d78
31 Permienue 3a1a4 Ha MOHO M TUTHOPUIHOE 1
CKpelrBaHue.
32 Cenexuus Kak Hayka u nporecc. MeTonsl u 1 bubamoreka [JOK
JIOCTHYKEHHSI CENICKIIMU PACTCHUH U )KUBOTHBIX. https://m.eds00.ru/863e9214
bubanoreka [JOK
33 Tonosas kontponsnas pabora ! ! https://m.edso0.ru/863e9214
34 buorexHonorus kak oTpacips IPOU3BOJCTBA 1 bubmorexa LIOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5 4
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11 KJIACC

KoaunuecTBo yacoB

No Tema VDoKka Hdara DJieKTpoHHBIe HUpPOBbIE
n/n M Bceero Komrpoannrie | IpaxTuaeckue U3y4eHust o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI

1 DBoJIOLUS U MeTObI e€ u3yuenus. Mctopust 1 bubnuorexa [IOK
Pa3BUTHSI IPEACTABICHUIN 00 3BOIIOIINN https://m.edsoo.ru/863ea20e

N Bbubnnorexa [JOK

2 Muxpossoronyst BXogHo#t KOHTPOITB. 1 0.5 https://m.edso0.ru/863e9cle
[Momynsuus kak syieMeHTapHas €AUHUIA BUA U

3 sBommorn. JlaboparopHas padora Ne 1 1 05 Bubmmorexa [IOK
«CpaBHEeHHE BHJIOB 110 MOP(OIOTHIECKOMY ' https://m.edso0.ru/863e99c6
KPHUTEPHUIO»

4 JBrxyine cuiibl (3meMeHTapHbIe (haKTOPhI) 1 bubnunorexa [JOK
3BOJIOLHH https://m.edso00.ru/863e9da4

5 EcrecTBeHHBIN 0TOOpP 1 €ro (OpMBI 1 ﬁggg%ﬁti&?ﬁl%sege 40
Pe3ynbpTaThl 3BOIIOLNN: TPUCIIOCOOICHHOCTh
OpraHMU3MOB U BU1000pa3oBaHueE.

6 JlabopaTopnas padota Ne 2 «Onmcanue 1 0.5 E’E/tlgg'l;ll(r)‘r:eelijzg){)orIJISGQJeg fde
pUCTIOCOOICHHOCTH OpraHu3Ma U eé — :
OTHOCHTEJILHOTO XapaKkTepay

7 HarmpagiieHHs 1 TIyTH MaKpPOIBOIFOITUH 1 bubmorexa LIOK

p y P 1 https://m.edso0.ru/863e9cle

8 HeoOpaTuMocTh 3BOIOIHAH 1
Hcropust xu3HHA Ha 3eMiie H METOIBI €€

9 n3ydeHusi. [ MIoTe3bl MPOUCXOKACHHS KU3HU 1 Eggglldlonfeelzjasc])iol‘IJIS 63ea5a6
Ha 3emure - '

10 PasBuTHe )xu3HM Ha 3eMIie 1O 3paM U 1 Bubmmorexa [IOK
nepuoiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl BOJIONH PACTUTEILHOTO U

11 KHUBOTHOTO Mupa. [TpakTndeckas pabora Ne 1 1 05 Bubmmorexa LIOK
«M3y4eHne nCKOaeMbIX OCTaTKOB PaCTeHUH U ' https://m.edsoo.ru/863ea8bc
KHMBOTHBIX B KOJUICKIIHSIX)»

12 CoBpeMeHHas CICTeMa OpPraHUIECKOT0 MHUpa 1 bubmmorexa [IOK

P P P https://m.edsoo.ru/863ea48e

13 DBOJIIOLHS YeNOBeKa (aHTPOMOreHe3) 1 bubmorexa LIOK

https://m.edsoo.ru/863eac2c
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bubanorexa [JOK

14 JBmxyiue cuibl ((haKTophl) aHTPOIIOreHE3a https://m.eds0o.ru/863ead44
15 OCHOBHBIE CTa/IMH YBOJIONUH YeJIOBEKa
16 YenoBeveckue pachl ¥ MPUPOTHBIC aanTaIliu bubnuoreka [IOK
YeJIOBEKa https://m.edsoo.ru/863eaea2
O060061eHne 110 TeMe «BO3HUKHOBEHNE 1
17 pasBuTHE ®u3HH Ha 3emiie» [lomyrogosas
KOHTpOJIbHasl paboTa
18 OKOJIO0TUs KaK HayKa
bubanoreka [JOK
19 Cpepl 0OUTaHUS M SKOJIOTHUCCKUE (DAKTOPHI https://m.edso0.ru/863eafec
Abuotnueckue (aktopsl. JlabopaTtopHas
pabota J\l“’l_’ 3. «Mopddonoruyeckiue 0COOCHHOCTH Bu6morexa LIOK
20 pacTeHuit U3 pa3HbIX MECT OOUTAHUSY. 0.5 )
https://m.edsoo.ru/863eb10e
JlaGoparopnas pabota Ne 4. «BnusiHue cBeTa
Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa»
bubamoreka [JOK
21 Buotiseckue gaxrope! https://m.edsoo.ru/863eb348
DKONOTUYECKUE XaPAKTSPUCTUKH MOMYJISIIIUH.
22 [paktraeckas padora Ne 2 «[lomcaér 05
[UTOTHOCTH TIOMYJISLHIA Pa3HBIX BUIOB '
pacTeHui»
bubaunoreka [JOK
23 Coo0mecTBa OpraHu3MOB — OHOIICHO3 hitps://m.eds00.ru/863eb46a
24 DKONOTHIECKHE CUCTEMBI (IKOCHCTEMBI) bubmmorexa [IOK
https://m.edsoo.ru/863eb46a
s | St mommem oo, Busorea 101
PaMUIBL https://m.edsoo.ru/863eb5fa
skocucteM. Cykreccus
26 [TpupoaHbIe SKOCUCTEMBI
27 AHTpPONOT€HHBIE YKOCUCTEMBI
bubaunorexa [JOK
28 Buocdepa — rinodanpHas sxocrcTeMa 3eMITH https://m.edso0.ru/863ebbse
29 3aKOHOMEPHOCTH CYIIEeCTBOBaHUS OHochepbl bubmorexa LIOK
P yim P https://m.edsoo.ru/863ebd16
30 YenoseyecTBo B Onochepe 3emin



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

bubanorexa [JOK

31 CocylecTBOBaHUE MIPHUPOJIBHI M YSIOBEUCCTBA 1 https://m.eds0o.ru/863ebale
32 [ToBTOpenne n 0600mImEeHe U3YUYESHHOTO 32 TOT 1
Marepuaa.
33 Tl'ogoBas koHTpOIBEHAS paboTa. 1
34 WToroBerIii ypok
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5 25



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

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

yueOHuk: buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Mox pen. Iaceunuka B.B., Akunonepaoe o6mectBo «M3nareapctBo «IIpocBerieHme)
buonorus, 11 xnacc/ INaceunuk B.B., Kamenckuii A.A., Pyoros A.M. u apyrue /Tlox pen.

[Taceunuka B.B., AkimonepHoe obuiectBo «M3narensctBo «lIpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
yueOnuk: buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
[Mon pen. [Naceunuka B.B., Akironepaoe o0rectBo «M3natenbctBo «IIpocBenieHney.
Bbuonorus, 11 knacc/ Tlaceunuk B.B., Kamenckuii A.A., Pyoros A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akuronepnoe obmiectBo «M3aatenberBo «IIpocBemienmey

buonorus, noypounsie pazpaborku 10-11 kmacc/ ITaceunuk B.B., lIseros I'.I"., E¢pumona

M.T. Aknmonepnoe obmiectBo «M3marensctBo «IIpocBenienney»

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://lesson.academy-content.myschool.edu.ru/

https://resh.edu.ru/
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