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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHUOJOTHU TEOPETUUYECKYID OCHOBY s
onpeneneHus: MoaXo0B K (GOpMHUPOBAHUIO COAEpKaHUA Y4eOHOTO IpeaMeTa
«buonorus» cocraBunM: KoHuentyainbHble nojoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH I€JeH, COACpKaHMs, pe3ylbTaTOB OOYy4YEeHHUS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIUX 1ENISIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETrO
obmero oOpa3oBanusi B Poccuiickoit ®enepanu, a TakKe IOJOXKEHHUS O
cnenuduke OMoyoruu, €€ 3Ha4YeHUH B MIO3HAHUU JKUBOW MPUPOABI U 00ECTICUCHUN
CYILIECTBOBAHMS YeJIoBeuecKoro oobmiectBa. COrIaCHO HAa3BaHHBIM MOJOKEHUSM,
ornpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpPEACTaBICHUE O MENAX, 00 oOmiei
CTparerud OOydYeHMs, BOCHUTAHUS M Pa3BUTHS OOYyYaIOIMIUXCS CPEJICTBAMU
yueOHOro mnpeamera «buonorus», omnpenenser o0g3aTeNbHOE MNPEIMETHOE
colepKaHUe, €ro CTPYKTYypy, paclpeielieHHe 10 pa3fenaM U TeMaw,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3yUEHUs y4eOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3E€H, JIOTUKH O0O0pa30BaTEIHHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYarouXCsl.

B nmporpaMmme 10 OWONOTMM TakXKe€ YUYMTHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlpPeIMETHBIM M TIPEAMETHBIM pPE3yJIbTaTaM
oOyueHuss B (OpMHpPOBAHUU OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHLHOU
NEeATeIbHOCTH/YU4eOHbIX JIEUCTBUN OOYYaIOMUXCS 110 OCBOCHHIO COJICP)KaHHS
OMOJI0rHYecKoro o0pa3zoBaHusl.

B mporpamme o ouosoruu (10—11 kmaccel, 6a30BbIi YpOBEHb) peau30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHHM OWOJIOrMM, Oyarojaps 4eMmy B He
MPOCMATPUBACTCS HANpPaBJIEHHOCTb HA pPa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJIOTUUECKOTO MBIIIIEHHUS, TIPEICTABIEHUNA O 37I0POBOM
oOpasze KM3HU U OEpPEKHBIM OTHOIICHUEM K OKpYXKarolled MNPHUPOJHON cpene.
[ToaTOMy Hapsny ¢ U3yd4eHHEM OOIIEeOMOIOrMYeCKUX TEOpU, a TaKKe 3HAHUU O
CTPOCHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B TMporpamMme 1Mo OMOJIOTHUHU YIEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUW B MMOBCEIHEBHOW >KU3HU JJISI PEIICHUS TPUKIAIHBIX 3a/1a4, B
TOM 4YHCle: TPO(QUIAKTUKKA HACJIEICTBEHHBIX 3a00JIeBaHUIl YelloBEeKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1[e1eco00pa3HOro TMOBEACHUS B OKpYKaIOLeld MPUPOAHOM cpeae, aHaiausa
BIIUSIHUASI XO3SWCTBEHHOU JEATEILHOCTH YEJIOBEKAa HA COCTOSHHUE MPUPOIHBIX U
MCKYCCTBEHHBIX YKOCHUCTEM. Y CUJICHUE BHUMAHUS K TIPUKJIATHON HAMPaBIECHHOCTH
yueOHoro npeamera «buojorus» MpoIUKTOBAaHO HEOOXOJIMMOCTBIO OOecreyeHus



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyallbHBIX 3a]a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpasi IpeAnojaraer QopMupoBaHue y OOydarommxcs
CIIOCOOHOCTH aJalTHUPOBATBbCI K W3MEHEHUSM JIMHAMUYHO pPa3BUBAIOLIETOCA
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpeaHero oO0miero oOpa3oBaHUsS 3aHUMAET BaXHOE
mecto. OHa obecneunBaeT GOpMHpPOBAHHE Yy OOYYAIOLIUXCS MPEACTABICHHUN O
Hay4YHOU KapTUHE MHUpA, pacliupseT U 0000lIaeT 3HaHUA O KUBOW IpHUpOAE, €€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3AlMM WU DSBOJIOLUH, CO3MAET
yCIIOBUS  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoibl, (HOPMHUPOBAHUS
(yHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO0 U Oe3omacHoro oOpasa
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OUOJIOTUSI UMEET TAKXKE JJI PEUICHUS] BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3a7ad  cpeaHero  olmiero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3yuenue 6uonoruu odecreynBaeT yciaoBHs Ui (GOPMUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHUKALIMOHHBIX ¥ HMH(QOPMALMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET MHTErpaluy OHOJIOTMYECKUX 3HAHUHU C
MPEICTABICHUSIMH U3 JAPYTUX YU4EOHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMHUH
u reorpaduu. Ha3BanHble MONOXKEHMS O MpeAHA3HAUYEHUU yUYEOHOro mpeaMmeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpelNeeHHs] IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEpKAaHMs, NPEJICTABICHHOTO B MPOrpaMMme IO
OMOJIOTHH.

Otb6op coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KYyJIbTypOCOOOpPA3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOYyYaroluecs: JOJDKHbl OCBOMTH 3HAHHUS W YMEHUS, 3HAuUWMble JUIs
dbopmupoBaHus O0OIIEH KyJIbTYphI, OMNpEACAIONINE aJeKBAaTHOE TOBEJCHUE
YyeJjloBeKa B OKpY’Karoleld MPUPOAHOM cpejlie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOoM AesiTeabHOCTH. Oco00oe MECTO B ATOM cUCTEME 3HAHUMN
3aHUMAIOT 3JIEMEHTHI COAEPKAHUsI, KOTOPbIE CIy>KaT OCHOBOH Uit (OPMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBCHHO-HAYYHOM KapTHUHE MHpA U
[EHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  TyMaHHW3alUu
OMOJIOTUYECKOTO 00pa30BaHMS.

CrtpykTypupoBaHHe COJEp)KaHUs y4eOHOro MmaTepuana B IporpaMme 1o
OMOJIOTHM OCYIIECTBICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIMYUTEIBHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3allui U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEIYIOIINE COJepKaTeNbHble IMHUU: «buonorus kak Hayka. Metozbl
HAy4yHOro mno3HaHus», «KieTka kak Ouojoruyeckas cucrema», «OpraHu3Mm Kak



Oouosnoruueckas cucrema», «CucreMa WU MHOrooOpasue OpPraHHYecKOro MHUpay,
«IBOJIOLUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MIPUCYIITHE UM 3aKOHOMEPHOCTH.

[enb n3ydenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJIcHHe  OOy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUA [JIi TPAMOTHBIX JEHCTBUU B OTHOIIEHUH OOBEKTOB
’KUBOM MPHUPOJIBI U PEILICHUS PA3TUYHBIX KU3HEHHBIX TPOOIIeM.

JocTikenue 1enu usydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
ypOBHE 00ecreunBaeTcs peleHueM CIeAYIOIUX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUA O OMOJOTUYECKHX TEOpHsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUIaxX, CIyXKallluX OCHOBOM
g (HOpMHUPOBAHMS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MO3HAHMs, CTPOCHUH, MHOT000pa3ud U OCOOCHHOCTSIX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHM3AINH, BBIAAOIINXCS OTKPBITUAX W COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

(dopMupoBaHHE y OOYyYarOIIMXCS IO3HABATENIbHBIX, MHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpOLIECCE€ aHANIM3a JAaHHBIX O IYTSAX Pa3BUTHS B
OMOJOTHHM HAy4YHBIX B3TJISAOB, WACH W TOIXOJOB K HM3YyYEHHUIO >KMBBIX CHCTEM
pa3HOTO YPOBHS OpraHHU3aIliH;

CTAaHOBJICHHE Yy oOydJarommuxcsi oOmeld KylabTyphl, (QYHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUIN OOBACHATH M OLICHUBATh SBJICHUS OKPYKaOILIEro
MHUpa JKUBOW MPHUPOABI HAa OCHOBAHWM 3HAHWH M ONBITA, TMOIYYCHHBIX IPH
M3y4YeHUU OUOJIOTHH;

dbopMupoBaHre y OOyYarOIIMXCS YMEHHH WIIIOCTPUPOBATh 3HAYCHHE
OMOJIOrMYECKUX 3HAHUM B MPaKTUUYECKOW MAESITEIbHOCTH YENOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHf;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEIIOBEKOM IKUBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHUS K HEW, COOMIOICHUS ITUYECKUX
HOPM IIPU MIPOBEICHUHN OMOJIIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKUX 3HAHUN MJI1 TOBBILICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEAHEBHOM KU3HU TS
OIICHKH TIOCJIEe/ICTBUN CBOEH JESITETLHOCTH MO OTHOIIICHUIO K OKpPYKaoIIeH cpese,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHME U COOMIOZIEHUE Mep NPOPHIaKTHKA
3a00JIeBaHUM.

B cucreme cpemnero obmero oGpasoBanus «buomorus», m3ydaemas Ha
0a30BOM YypOBHE, SIBIISIETCS 00S3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOISIIMM B
COCTaB NMpeaMeTHON obnacTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHD.



Jlst m3ydenust Onosaoruy Ha 6a30BOM YPOBHE CPETHETO 00111ero o0pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 yac B HeaeIo).



COJAEPXXAHME OBYUEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
APYTUMH €CTECTBEHHBIMH HayKamHu, (uiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonoruum B (OpMHPOBAHHMM COBPEMEHHOM HAay4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM PUPOABI (HAOIIOEHUE, SKCTIEPUMEHT, ONTUCAaHUE,
U3MEpeHue, KiIacCupUKalMs, MOJAETUPOBaHUE, CTaTUCTHUYECKas o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD».

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHue pa3iMUHBIX METOIOB MpHU
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpas3ue. YPOBHU OpPraHU3aIUU OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTHYECKUHT ), OnoCcepHBI.

JlemoHcTpanum:

Tabmuibl U cxembl: « OCHOBHBIE TTPU3HAKHU KU3HWY», «YPOBHU OpraHU3AINH
KUBOU MPUPOABD.

O6opynoBanue: moaesb Mojekyisl JJHK.

Tema 3. XumMHUYecKHii COCTaAB M CTPOEHHE KJIETKH.

XUMHAYECKUM COCTaB KIIETKH. XHUMHUUYECKHUE DIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIEeMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. [loanepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYJIbl (TIEpBUYHAs, BTOpPUYHAs, TPETUYHASA W
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHME CBOMcCTBa OenkoB. buomornueckue
byHKIIUU OCIKOB.



depmeHThl — OWosormueckwe Karanmuszatopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas crnenuduyHoctb. Kodepmentsl. Butamunsi
OTnuuust PepMEHTOB OT HEOPTAHMUECKUX KaTalIU3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl  (TVIFOKo3a, pubo3a W JAe30Kcuprbo03a),
aucaxapuibel  (caxaposa, JaKTO3a) W ToJicaxapuibl (Kpaxmall, TJIUKOIEH,
Hesutono3a). buonornyeckre GyHKIMH yIiIEBOJOB.

Jlumuaer:  Tpuraunepuabl, dochomunuabl, crepouabl. [ uapoduibHO-
ruapodoOHble  cBoicTBA. buomormueckwe (yHkmum aunuaoB. CpaBHeHUE
yIIEBOAOB, OEIKOB U JIMMHUIOB KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIIMH.

[utonorust — Hayka o kieTke. Kinetounas Teopusi — mpuMep B3auMOJICUCTBUS
ujen v (paKkToB B HAYYHOM MO3HAHUU. MeTObl U3yUEeHUS KIIETKHU.

Knerka kak menoctHass »xuBasg cucrema. OOmmMe NpPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHasi memOpana, monekynbl JIHK kak renermyeckuid ammapar,
CUCTEMa CUHTE3a OelKa.

Tumnbel KJIETOK: JyKapuOTHYEeCKass U TmpokapuoTudeckas. (OcoOeHHOCTH
CTpOEHHUs TpoKapuoThuueckor kieTku. Kierounas crtenka Oakrepuit. CTpoeHue
AYKApUOTHYECKON KJIeTKU. (OCHOBHBIE OTJWYUS PACTUTEIbHOM, >KUBOTHOU U
IpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa 1 pyHkuuu. [{lutormnasma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: JIIC, ammapar [Nombmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OPraHOWAbI KJIETKH: MUTOXOHAPHUH, TUIACTUABL.
[Ipoucxoxaenre MUTOXOHApUNA U Miactua. Buasl miactua. HememOpanHbie
OpraHouJbl KJIETKU: pPUOOCOMBI, KIJIETOYHBIM WEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUOB KJIETKU. BKiiroueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue siipa: siaepHas 000J04Ka,
KapHoIuia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XHUMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeaeneHue XuMUYECKUX SJIEMEHTOB B )KUBOW TIPUPOJIEY.

Tabnuiel u cxembl: «llepuogmdeckas TabnuIa XUMUUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbI», «bruocunTes 6enkay, «CTpoeHre MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenne Monexyibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKW», «CTpOeHUEe KUBOTHOU KIETKW»,
«CTpoeHHE pACTUTENBHON KIETKN», «CTpPOEHHE NPOKAPUOTHYECKON KIIETKH,
«CtpoeHue siipa KIETKN», « Y TIEBOAb», «JIunumapn.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyAOBaHHE [JIsi MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHKpPOIpEnaparbl pPacTUTEIbHbIX,
’KUBOTHBIX U OaKTEpUAIBbHBIX KIIETOK.

JlabopaTopHble U MPaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEPE aMHIIa3bl WU KaTajaasbl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpOEHHS KIETOK pPAaCTCHH,
KUBOTHBIX U OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
ONMCAHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUSL (QHEPreTHUEeCKUil OOMEH) — JBE CTOPOHBI E€IUWHOTO IpoIllecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPIMM B MOHUMAHHUH
MeTaboJIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOodHBIN U rerepoTpodHblil. Poib hepMeHTOB
B OOMEHE BEILIECTB U MPEBPAIIECHNUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (¢a3sl  (QorocuHTeza. Peakiuun
dboTocunTeza. DPpdekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. BiusiHue yciioBuil cpeapl Ha (POTOCHHTE3 U CITOCOOBI MOBBIMICHUS! €T0
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KieTke. PaciieniieHue BeIIecTB, BbIAEICHHE U
AKKyMYJMpPOBAaHHE DSHEPrUM B KJIETKE. OTamnbl HSHEPreTUYecCKOro oOMeEHa.
I'mukonu3. bpoxkenune u ero Buibl. KHCIOpOJHOE OKHUCIEHHE, WA KJIETOYHOE
JbIXaHUE. OkucnutenbHOe dbochopunupoBanue. D¢ hHeKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus reHermyeckod HHPOpMalNMKM B KJIETKe. ['€HeTHMUeCKU KOJI U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otanbl TpaHcusiuuu. KonupoBanue amMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopust otkpeitus Bupycos (/1. 1.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS W JKU3HEHHOTNO IIMKJIA BHUPYCOB.
bakrepnodaru. bone3Hun pacteHuil, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BMY) — BozOynurtens CIIN/da.



OOparHast ~ TpaHCKpumIHs, peBepraza u  uHTerpaza. IIpodwunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbsuos, JI. U. iBanoBckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tumbl nutanus», «Mertadonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuit oOMeH», «Xioporact», «®Dorocunre3», «Ctpoenune JJHK»,
«Ctpoenue n QyHKIIMOHUPOBAHUE TeHa», «CuHTe3 Oenkay, «[ eHeTHIeCKuii Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xkusHeHHBIN 1K1 Bupyca CIIN/]a,
Oakrepuodaray, «Pemmkarus JTHK».

Oo6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHune KIeTKn», Moaeib cTpykTypsl JTHK.

Tema 5. PazMHOkeHUe M NHAUBHUAYAJIbHOE Pa3BUTHE OPraHN3MOB.

KiieTouHbIil 1UKII, WU SKU3HEHHBIM UK KieTku. MuTepdaza u MuUTO3.
[Ipotieccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Hab0Op — KapUOTHII.
JIunmonaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOpel.  XpOMATHIBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHUS MW HUHAUBUIYAIHHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAAUSIX MUTO3a. bHOJIOrMYeCKni CMBIC MUTO3A.

[Iporpammupyemasi ruOeNb KIETKH — allomNTOo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe U nosioBoe. Bunpl 6ecnonoro
Pa3MHOXXEHUSA: [IeJICHHE HAJABOE, IOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkKeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpraHu3MOB, €0 3HAYCHUE JJIs CEJICKIUU.

[TonoBoe pa3MHOXEHUE, €ro OTIAUYMS OT OECIOJIOTO.

Meito3. Craguu meino3a. [Iporeccsl, mpoucxoadiue Ha CTaausX Menosa.
[ToBenenne xpomocoM B wmenosze. Kpoccunroep. buonornueckuii cmbIcia u
3Ha4YeHUE MeNo3a.

["ameTtorenes — mporecc 00pa3oBaHMs TIOJIOBBIX KIETOK Yy JKHBOTHBIX.
[TonoBbIie kene3bl: CEMEHHUKH U sIMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30uj, SIHUIEKIeTKa) — CIepMaToreHe3 W OBOTEHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKIECTOK U crepMmaTto3ousioB. OIUIog0TBOpPEHHE.
[TapTenorenes.

NunuBunyanbHoe  pa3BuTHE (OHTOTEHE3). OMOpHUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPHUOHAILHOTO PA3BUTHUSL Y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOJeHre, racTpyssiuus, opraHorene3. lloctamOpuoHaibHOE pa3BuTHE. THIIBI
NOCTAMOPUOHAIIBHOTO Pa3BUTHSL: MpsAMOE, HenpsMoe (JIMYMHOYHOE). BnusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BHIBATH BPOXKIECHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTCHUS: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JleMoHCTpauM:

Tabmunpr u cxembl: «DOpMBI pPa3MHOXKEHHUS OpPraHU3MOBY, «J[BoHHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXKEHUE
pactenmity, «Jlenenue kieTku Oaktepuit», «CTpOCHHE TIOJOBBIX KIIETOK,
«Ctpoenue xpomocoMbl», «Kietounsli nukny, «Pemmmkanus JJHK», «Mutos»,
«Meiio3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIECKONUTAIOINUX U
yenoBekay, «OCHOBHBIE CTAJIMM OHTOT€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «Cnepmarto3ounasl
MJICKOITUTAIOWIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapuoKknHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHasi MOJICNIb-alIUIuKauns «JleneHne KIeTKn», MOJEIb
JIHK, monenb MeTada3zHOM XPOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGopaTopuass pabora Ne 3. «HaOmromeHwe MmTO3a B KIIETKaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOEHHUsSI MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxy».

Tema 6. HacjiencTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. BKiaa poccHilCKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTHE TCHETUKH. MeETonbl TEHETUKH (THOPHI0JIOTHICCKHM,
LUTOTEHETUYECKHUI, MOJEKYISIpHO-TeHEeTH4YeCKuil). (OCHOBHBIE T'€HETHYECKHE
noHsTuA. [ 'eHeTnyeckas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIIEHHbIE . Menaenem.
MoHoruOpuHOe CKpellMBaHHE. 3aKOH eIWHO-00pa3usi THOPHIOB IEPBOTO
nokojieHus. [IpaBuno poMuHUpOBaHUA. 3aKOH pACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramet. [10JHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHMUS
npu3HaKkoB.  lluTOreHeTMYECKHUEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMS.
AHanu3upymoliee ckpenmpanue. Mcnonp30BaHne aHaIu3uPYOLIEro CKPEIIUBAHMS
JUISL OTIpEIeSICHUsI TeHOTUITa OCOOU.

CuerienHoe HacnenoBaHwe Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBaHMIO I'eHOB. HapymeHne cuemnienus reHoB B pe3yibTare
KPOCCHHTOBEpA.

XPpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThI.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETEHHUE MOoJIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOrameTHsle M TreTeporaMeTHble Opranu3mbl. HaciemoBanwue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

M3mMeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp cpempl B HEHACIENCTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl M BapUallMOHHAS KPUBAS.
Hopma peakuum mpusHaka. KonndecTBEHHBIE M KAYE€CTBEHHBIE NMPU3HAKUA U UX
HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnencrBeHHasi, wiM TEeHOTUIIUYECKas, W3MEHYMBOCTh. KomMOMHaTHBHas
U3MEHUMBOCTh. Meio3 U TMOJOBOM MpOIEcCC — OCHOBA KOMOWHATUBHOMU
M3MEHYMBOCTH. MyTarimonHas n3MeHInBOCTh. Kitaccudukanuss MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSIAOB B HacieACTBeHHOM n3MeHunBoct H. . BaBuiosa.

BresnepHas HaciIeACTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHCATOTHUCCKUM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEHEIICHUE TE€HOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[1[[P-ananu3a. HacnencrBenHole 3a00JeBaHUS YETOBEKAa: TEHHbIE OOJIE3HH,
00JIe3HU C HACIEICTBEHHON MPEIpacloioKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHepaTuBHbIE MyTauu. CTBOJIOBbIE KIETKHU. [IpUHIUIIBI
3I0pOBOTr0 00pa3a >KW3HH, TUATHOCTUKU, MPODUITAKTUKH U JICUCHUS TEHETHUECKIX
Oone3Heil. MeauKo-reHeTHYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOU
T€HETUKU B TIPEAOTBPAIICHUH U JICUCHUN TeHETUYECKUX 3a00JI€BaHUI YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabmuupt ©  cxembl:  «MOHOTUOpUIHOE  CKpEIIMBaHHE U €r0
LIUTOTEHETUYECKAasT OCHOBa», «3aKOH pACIICTUICHUSI W €ro LHUTOreHEeTHYeCKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JluruOpumgHOe CKpeluBaHue,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsI, «Meitio3»,
«B3anmMoAeNCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl PpPACTECHUH,
’KUBOTHBIX MU YeJIOBeKa», «['eHeTuka mojay», «3aKOHOMEPHOCTH HACJeIOBaHUS,
CLUEIUIEHHOr0 C Tnonom», «KapuoTumbel 4enoBeKa W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukamoHHas HU3MEHUYHUBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHAsI U3MEHYUBOCTH.

O6opynoBanue: MopAenu-anmIuKanuu «MOHOTHOPUIHOE CKpEITUBaHUCY,
«Hemonnoe nomunHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepekpéct



XpPOMOCOMY», MHUKPOCKOT W MHKporpernapat «J/lpozoduna» (Hopma, MyTaruu
(bopMBI KPBUTLEB U OKPACKU TeMa), repOapuit «I opox moceBHON.

JlaGopaTopHblie U MpakTH4YecKue padboThI:

JlabopaTtopHas padora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHUOPUIAHOIO U
JUTHOPUIHOTO CKPEIUBaHUs y APO30(HIIbI Ha TOTOBBIX MUKPOTIPENapaTax».

JlabopaTtopHas padota Ne 6. «3ydenne MoauprKarMOHHOW N3MEHUYNBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y Ipo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHM.

Ceneknys Kak HayKa W IMPOLEcC. 3apOKICHHUE CENEKINH U JTOMECTHUKALMS.
VYyenue H. WM. BaBuioBa 0 [eHTpax NPOUCXOXKIEHUS U MHOT000pasus
KYJIbTYpHBIX pacTeHUH. LIEHTpbI MPOUCXOXKAEHUS AOMAIIHUX XKUBOTHBIX. COpT,
II0OPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHWH M JKUBOTHBIX. OIlEHKa JKCTepbepa. bBIM3KOPOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHus. CKpellMBaHUE YHUCTHIX JIMHUI.
I'eteposuc, wnu rubpunHas cuia. HepoicTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rtubOpuamsanus U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3s W
MOJYyYEHUE TIOJUIUIOWJIOB. JIOCTHIKEHUS CENeKUUM PpACTCHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHoNOrUs Kak OTpacib NMPOU3BOJACTBA. ['€HHAass WHXKEHEpHUs. OTarbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OPTaHU3MOB.

OKkojloruyeckrue M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. 1. Basunos, Y. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabnupel 1 cxeMbl: kKapta «LleHTpbl NPOUCXOXKACHUS W MHOTo00pasus
KYJbTYPHBIX pacTeHuin», «I[lopoapl qoMaHuX KUBOTHBIX», «CopTa KYJIbTYPHBIX
pactenmity, «Otnanénnas ruopuan3anus», «Padoter akagemuka M. ®@. BanoBay,
«Ilomunnonnus», «OO0BEKTHI OuoTexHoNOrUN», «KieTouHble KyJIbTYyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.



JlabopaTopHble M NpaKTHYeCKHEe PadOThI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTH)KEHHSI CEJIEKIMU PAacTeHUd U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpuUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOLIUOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopust U €€ MecTo B OWOJNOruu. BiusHue 3BOJIIOIMOHHON TEOPUU HA PAa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerensctBa sBomonuu. llaseoHToNIOrMUECKHE: TOCIEN0BATENBHOCTD
MOSIBJIEHUS BHUJOB B TAJCOHTOJIOTMYECKON JIETONMUCH, MEPEXOAHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U pazinuue GayH u Gop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pa3Myusi 3MOPUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MyTEeH y BCEX
OpraHU3MOB.

OpomonmonHas tTeopust Y. JlapeunHa. Ilpennocbulku BO3HHUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUJIBI HBOJIONMU BUAOB 10 [lapBuny (M30BITOYHOE
Pa3MHOXEHUE NPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpEIEIEHHAsT W3MEHYUBOCTD,
0opb0a 3a CyIlIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Botonuu (CTD) U €€ OCHOBHBIE MOJOKEHUS.

MukposBosonus. [Tonynsnus Kak eIMHNUIA BUIa U SBOJIOLINH.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalmoHHbBIN
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTH. [lomynsiiMoHHBIE BOJIHBI U Jpeid
reHoB. VM30J1ust 1 MUTpanus.

EctecTBeHHbIl 0TOOp — HampaBisitoumii  ¢akrop sBosouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB KakK pe3ydabTaT dBojtonuu. [Ipumeps
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMop(h03bl U UAHO-adaNTaI|H.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DPopMbl  IBONIONUU:  (PrieTUyYecKasi, JAUBEPTEeHTHAs,
KOHBEpreHTHas1, mapauienbaas. HeoOpaTtuMocTh 3BOTIOIUN.

[IpoucxoxieHre OT HeCleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anrsa. AJanTUBHAS pagualius.

JlemoHncTpanum:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepros.

Tabmuibl u cxembl: «Pa3BuTHe OpraHnuecKoro Mupa Ha 3emiiey, «3apoabIin
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeomntepukc», «Dopmbel  OOpeOBI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTeHHIl»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «llonmymsauum»,  «MyTanuoHHas
U3MEHUUBOCTBY, «ApoMopdossly, «Manoamantanumy», «OOmas IereHepamus»,
«/IBmkymue cuibl 3Boimonuny», «Kapra-cxema wMapmipyra mnyremectBus Y.
Hapeunay, «boprba 3a cymectBoBanue», «IIpucmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000PAZOBAHUEY.

OO6opynoBaHuEe: KOJUJICKIMST HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IJIOAOB U CeMsH, KoJueKius «lIpumepsl 3alUTHBIX MPUCHOCOOJIECHUN Yy
KUBOTHBIX», MOJAEIb «OCHOBHBIC HaIpaBJICHUS 3BOJIIOIUNY», 00BEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, koiekuus «Dopmbel COXpaHHOCTU
HWCKOIAEMBIX KUBOTHBIX W pacTeHui», wmojaenb anmiukanua «llepekpéct
XpOMOCOM», BJaXHbIe mpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MmyTtaruu GOpMbl KPBUIBEB U
OKpacKu Teja).

JlabopaTopHble U MPpaAKTHYECKHUE PA0OTHI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuHbIE MpEACTABICHUS O 3apOXKIACHUM >KU3HU. HayuHble rUnoressl
BO3HUKHOBEHHUsI KW3HU Ha 3emiie: aOuoreHe3 M MaHCHEPMUA. XUMHYECKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKOW 3BOMOINH. HauanbHbIE 3Tanbl
ouonornueckoi sBomronuu. ['mmoreza PHK-mupa. dopmupoBanre memOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKIETKU. lIepBble KIETKM M KX SBOIIOLMSL.
DopMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

Paseutne xu3Hu Ha 3emuie mo spam M nepuojam. Karapxei. Apxeickas u
npotepo3oiickas Hpbl. l[laneo3olickas spa u €€ TepUOABl: KEMOPHUICKHIA,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me30301cKast 3pa U €€ NEePUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE ATalbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHd U
XKUBOTHBIX. [l0osIBNIEHNE, paCUBET U BBIMUPAHUE TPYIII dKUBBIX OPTaHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE 3BOMOUUH. (OCHOBHBIE
CUCTEMATHUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHKA YeJI0BEKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTre npeacTaBieHuil o
MIPOUCXOXKJICHUH YeNloBeKa. MeToapl u3ydeHHus aHTponoreHe3a. CXOJCTBa H
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CUCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuwibl  ((akTophl)  aHTPOINOTEHE3a. Hacnencreennas
U3MEHUMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
M3rOTOBJICHHE OPYAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YemoBek npAMOXOonsamMi, YemoBeK HeaHIepTalbCKui, YeoBek
pa3yMmHbIii. Haxoakum ucKomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, OOJACTh
pacnpocTpaHeHHs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne  pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUHAsS
(eBpaswmiickasi),  Herpo-aBCTpajJiouJiHass  (PKBaTOpHaJIbHAsl),  MOHTOJIOW IHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIOCOOJEHHOCTH  MIpPEACTABUTENEH
YEJIOBEUECKUX pac K YCIOBUSAM CYyIIECTBOBaHUSA. EJNMHCTBO 4elOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpers: ®@. Peman, JI. Ilactep, A. . Onmapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmune! u cxeMsl: «Bo3ankHoBeHne COJIHEYHOM CHCTEMBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenbHass kieTtka», <« KuUBOTHasi  KJIETKay,
«IIpokapruoTnueckas kierka», «COBpeMEHHasi CHCTEMA OPraHMYECKOTO0 MUpPay,
«CpaBHEHHE aHATOMHMYECKMX YEpT CTPOEHUS YEJIOBEKA M YeJI0BEKOOOpa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMUECKUX  HAaxOJOK  IPEAKOB
COBPEMEHHOI0O 4YeJOBEKa», «J/lpeBHenmme monn», «/peBHue moan», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue pach».

O6opynoBanue:  mymsku  «lIpoucxoxaenue  yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJIepTajblla, KPOMAaHBbOHIIA), CIENKU WIH
M300paXeHHusT KaMEHHBIX OpYAU TMEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyOwmia, ckpebyia), TEOXpPOHOJIOTHYECKass Tabiuila, KoJUieKius «Dopmbl
COXPaHHOCTH HCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U MPAKTHYECKHE PAOOTHI:

[Ipaktuueckast padota Ne 1. «M3yueHue nckomaemMbIx OCTATKOB PACTEHUU U
KUBOTHBIX B KOJJIEKIIUSAX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBETUECKUN My3ei).

Tema 3. Opranu3mbl  OKpPY:Ka0UIIasi cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3JAYIIHAsA, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue (axropel. Kiaccudukanus sKonorudeckux (HakTopos:
abnotuyeckre, OWOTHMYECKME U aHTpOINOreHHble. JIeHCTBHE HSKOJOTHYECKHUX
(haKkTOpOB Ha OPTAHU3MBI.

AOGuoTtndeckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoOneHusi OpraHu3MOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckne puTMsl.

buortnueckue (bakTopBHL. Bupr OMOTHYECKHUX B3aMMOJICUCTBUM:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasurusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAaxJIEOHUYECTBO). AMEHCAINU3M,
HEeWTpanu3M. 3HaueHHE OHOTMYECKHUX B3aUMOJECUCTBUI Ui CYLIECTBOBAHMUS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH romyysanud. (OCHOBHBIE ITOKa3aTeld
HNOMYJISUUU: YHMCIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, IPHPOCT,
mMurpanys. J[lnHaMrka 4uCIEHHOCTH MOIYJISIUU U €€ Perysaius.

JdeMoHCTpauu:

[Toptpetsl: A. 'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabnuuel u cxembl: kapta «IIpupognbie 30HbI 3emuan», «Cpeabl 0OUTaHUS
opranuzmoBy», «®otonepuoansm», «llonmymauum», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU NOMYJIAIMU UHDY30pUn-Typenbkn», «[lumessie nenm».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGopaTtopHas padota Ne 3. «Mopdomornueckrne 0COOEHHOCTH PaCTECHUHN W3
Pa3HBIX MECT OOMTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas pabora Ne 2. «Iloacuér mIOTHOCTH MOMYJSLUNA Pa3HBIX BUIOB
paCTEHUI.

Tema 4. CoobuiecTBa M 3K0JI0THYECKHE CHCTEMbI.

Coo0miecTBOo opraHuzMoB — OuoineHo3. CTpyKTyphl OHOLIEHO3a: BHIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsi3M B
(§7(0)1(S: (k1R

DKoJloruueckrue cuctemMbl (dkocucteMbl). IloHstne 00 »KkocucteMe U
ouoreoreHo3e. OYHKIIMOHAIbHbBIE KOMIOHEHTBl 3KOCUCTEMBbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduueckue (nuineBbie) YpPOBHH HSKOCHUCTeMBI. [luieBble 1enu ©  CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHCTEMbI: OuoMacca, MPOIYKUUA. IKOJOTUYECKUE
nUpamMubl: TPOIYKUIHUU, YHUCICHHOCTH, Ounomaccel. CBONCTBa HIKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKLIEeCCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopa3zHooOpaszue kak ¢akrtop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnanackoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa
ouochepnl. Kuboe BemectBO U ero (yHkiuu. OcoOeHHOCTH Ouocdepsl Kak
rJI00aNbHONM 3KOCUCTEMBL. J[MHAMHYECKOe paBHOBECME M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OHnochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3eMiau. AHTPONOTeHHBIE U3MEHEHUs B Orocdepe.
['mo0anbHbIE SKOJOTHYECKUE TPOOIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJIOBEYECTRA. CoxpaHenune
O0Mopa3Ho00pa3us Kak OCHOBA YCTOMYMBOCTH Ouocgeprl. OCHOBa paliMOHAILHOTO
VOpaBJICHUS TPUPOJHBIMU pECypcaMd M UX HCHOJb30BaHME. JloCTHKEeHHS
OMOJIOTHUY 1 OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaué€s, B. U. Bepnaacknii.

Tabmuubl u cxembl: «lIumessie nenu», «bUoOLIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmectBay, «llemu mnuTaHus», «OKOJOTHYECKas MTUPAMUJIAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3d Bomoémay», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JECUCTBUS HA NpUPOAY», «BakHeWlme UCTOYHUKHU
3arpsi3HEHHS BO3/yXa W TPYHTOBBIX BOJ», «IlouBa — BaykHEHIIash COCTaBIISIONIAS
ounocdepo», «DakTopel aerpaganuu nousy», «llapHukoBbiit 3@dekT», «DaKkTopbl
paaMoOaKTUBHOIO 3arpsisHeHust Ouocdepb», «OO0mas cTpykTtypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH OuochepsD,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopoT azora B Ipupoae».

O6opynoBanue: Mojeab-aniiukanus « Tunuyabsie OMOIICHO3bI», TepOapuid
«PacTtutenbHble co00IIECTBaY, KOJEKINH «bruoneHo3y, «Bpeautenn BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBbTYp», TepOapud M KOJUIEKIMU pACTeHUU U
KUBOTHBIX, PUHAJICKAIINE K PA3HBIM 3KOJIOTMYECKUM TpYyIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoil @enepannu, 1300pak€HUsI OXpaHAEMbIX BUIOB
pacTeHU! U JKUBOTHBIX.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI T1O
BbMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBauBarOTCS TpeOOBaHMS K pe3yJbTaTaM
OCBOCHMs  OOydaloUIMMMCA HOpOrpaMM  CpeIHEero oOmero oOpa3oBaHMSL:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHHS mpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroIUMUCS POCCUNUCKON
rPaXJaHCKOM UIAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbBHOCTH
U CaMOOIpEJEICHUI0, HAJIMYUE€ MOTHBAlUM K OOy4YeHUIO  OHOJIOTHH,
LIEJICHANPABJICHHOE DPa3BUTUE BHYTPEHHUX YOEKICHUN JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCA B CBOEH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, MPUCYIIUMHU CHCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HaJIUMYHE HSKOJOTHYECKOr0 IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE PE3ynbTaThl OCBOEHUS IpeaMeTa «bHOJIorus» JOCTUraroTCs B
€IMHCTBE YYEOHOW ¥ BOCIHTATEIILHON JIEITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS W CIIOCOOCTBYIOT TIpOIle€CCaM CaMOMO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpAa3BUTHsA, pPa3BUTHUS BHYTPEHHEW NO3ULMHU JIMYHOCTH, MATPUOTU3MA,
YBAKEHUS K 3aKOHY U MPABONOPSAKY, YEJIOBEKY TPYyJa U CTapLIEMY MOKOJIEHHUIO,
B3aUMHOI'0 YBaXKCHUS, OEPEKHOTO OTHOIICHHS K KYJITYPHOMY HACIEIUIO U
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoint denepanuu, nNpupoje u
OKPYXaroUIen cpelie.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buomorus
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYarONIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMON I[EHHOCTHBIX
OpUCHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITAa U ONbITA JESITEIBHOCTH B MPOLECCE PEATM3AlMU OCHOBHBIX HAIPABJICHUN
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UILIMK 00YYAIOIEerocsl Kak akKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBHOCTA TMPHU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIFOJICH C pa3HBIMHU YOCKICHUSAMH, KyJIbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM TTOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX M HCCIEIOBATEIbCKUX 3aJad, YBaXKHUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OINMOHEHTOB TMpPU OOCYXXIECHUH CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOMN rpa)XXJaHCKON UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY HApPOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoi, ropaoctu 3a CBOM Kpail, ¢BOWO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOLIOE U HACTOSALIEE MHOMOHAIMOHAIBLHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUMUCKUX YUYEHBIX B CTAHOBJIICHHE U
pa3BUTHE OWOJOTWMH, TOHUMAHHUS 3HAYCHHUS OWOJOTUM B TMO3HAHWUU 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAaHMUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOT0 HAPOIA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O MPHHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUH C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUI;



NOHUMAaHUE 3MOLHUOHAIBHOTO BO3ACHCTBUS )KMBOUM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uueckoro BocnUTAHHNA, (POPMUPOBAHHS KYJIbTYPHI 310POBbS U
IMOIMOHAIBHOIO (JIAT OOy YHS:

NOHMMaHHWE W peanu3alus 370poBoro u Oe3omacHoro oOpasza KHU3HU
(3mopoBoe  TUTaHWE, COOJIIOJICHWE THUTMEHUYECKHMX TMpaBWiI H  HOPM,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXa, pEryyspHas Quanyeckas
aKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH NPAaBWJI HHAUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTyallUsIX, YITPOXKAIOIUX 30POBBIO U )KU3HU JIOEH;

OCO3HaHUE MOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyJy, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIBHO

BBIIIOJIHATH TAKYIO JIEATEIIbHOCTD;

UHTEpEC K Pa3InyHbIM chepaMm NpoecCUOHANBHON NeATeNbHOCTH, YMEHHUE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymiei npodeccu W peaTu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUIO U €amMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) KOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: TNPUOOPETEHUE OIbITa
IUJITAHUPOBAHMSI TMOCTYNKOB M OLIEHKM WX BO3MOXHBIX MOCIEACTBUH JIA
OKPYXKaroUen Cpebl;

OCO3HAaHHME TJI00aJIBLHOr0 XapakTepa IKOJIOTMYECKUX MpoOjieM U MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUHU
3HAHUSI W YMEHUS TMpU pEUIeHUH MpoOJeM, CBS3aHHBIX C PpPalMOHAJIbHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHHE  TpaBWJI  MOBEACHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE DPABHOBECUS B DSKOCHCTEMAaX, OXpaHy BHJOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JCHUCTBUM, NPUHOCIIIMX BPEd  OKPYXKAKOILIEH
OPUPOAHON Ccpelie, YMEHHE MPOrHO3UPOBATH HEOJIArONMPUATHBIE SKOJOTUYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX ICUCTBUH U MIPEAOTBPAIIATH UX;

HaJIMYue Pa3BUTOTO 3KOJIOTMYECKOrO0 MBIIUIEHUS, SKOJIOTUYECKON KYJIBTYPHI,
OTmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIILHOM, KOMMYHUKATHBHOW W COLHAIBHOM
MPAKTHUKE, TOTOBHOCTH K YYaCTHUIO B MMPAKTUUECKON AEATEIBHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIHTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3IKOBOM W YHUTATEIBCKOM KYJIBTYpPhl KaK CpEICTBA
B3aMMOJECHUCTBUS MEXY JIFOJbMU Y MMO3HAHUS MUPA;

MOHUMAaHUE CchenupuK OHOJOTUM KaK HayKHh, OCO3HAHHS €€ poiu B
dbopMHUpPOBaHUK PANMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJIOCTHOTO
MPEJCTaBICHUS 00 OKPYXalolleM MHUPE KaK O €JUHCTBE MPHUPOJbI, YeOBEKa U
o0111ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud mpodiieM
COXpaHEHHUs IIPUPOJHOIO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTMH JUIsl COBPEMEHHOMN IUBUIN3AINU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTb PEeCypCHble  MNpoOJEeMbl  Pa3BUTHSA
YeJI0BEYECTBA, MOMCKA MyTEH BbIXOJIa U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOOJIeM U
oOecrieueHnss  mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHMOJIOTMYECKUX 3HAHUN B LEIAX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, (Gpopmupyemon
IpU U3Y4EHUH OUOJIOTHY;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJB30BaTh TOJIydaeMble 3HAHUS IS aHalv3a W
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUpa M MPOUCXOISIINX B HEM M3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIPHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHust mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JEATEIbHOCTH, T'OTOBHOCTb OCYIIECTBIATH
IPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATENBHOCTh MHANBUIYAIbHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPhIBHOMY  00pa3OBaHUIO U
caM000pa30BaHUI0, K AaKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUH IO OHOJOTMU B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOCHHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHMUS MHUPOBO33PEHUS OOYyHAIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHS, OTPAXKAIOIIHE
LEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeudUKy METOAOB IO3HAHUS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MpPOoIliecc,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeloBaHMe,  HAONIOJEHHE, U3MEpPEHUEe, OKCHEPUMEHT U  JPYTHX),
YHUBEpCAJIbHbIE y4eOHBIE JEWUCTBUSL (MO3HABATEIbHBIE, KOMMYHUKATHUBHBIEC,

PEryJISITUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH ¥  COLIMAJIBHOW KOMIIETEHUMH OOydYaroluXcsl, CIOCOOHOCTb
oOyuaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHWS W  YHUBEpCalbHbIE Yy4yeOHbIE JECHCTBUA B
ITI03HABATEJILHOM U COLMAIIBHON MPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUSI MPOTPAMMbl CPEIHEr0 O0OIIero
00pa3oBaHUsI TOJKHBI OTPAXKATh:

OBaanenne YHHBEPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMU
AedCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBHS:

CaMOCTOSITETbHO  (hopMynMpoBaTh U aKTyaIM3UpoOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh IPU OCBOCHUM 3HAHWI MNPUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiIaccuuKaiu, 0000IIeHH s ), pACKPHIBATH CMBICI
OMOJIOTHYECKUX TOHSATUM (BBIIEISATH WX XapaKTEpHBIC MPU3HAKHU, YCTAaHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSAMM);

OTpENeNATh LU JACATEeNbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU UX
TOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IESITEIbHOCTH C MOCTABICHHBIMU LESIMH;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JIsl 0OBSICHEHUS (PaKTOB M SIBIICHHM
YKABOM IIPUPOJBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHus (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B PaccMaTpUBaEMBbIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/IEJIbHBIE cpeacTBa A peACTaBICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOIIEHUH B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTaX, a



TAK)K€  MPOTUBOPEYMHA  PA3HOrO  pOJAA,  BBIABICHHBIX B PA3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMbI C y4€TOM aHalu3a UMEIOIIUXCS
MaTepualbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEICTBUMN 1E€ATEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHMSX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON J1€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHust MOpo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IMOUCKY METOOB PELIECHUs TPAKTUYECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJBI JCATENBHOCTH IO IIOJYYEHHIO HOBOIO
3HaHUA, €ro HHTEpIpeTalyH, NpeoOpa3oBaHMI0 U IPUMEHEHUIO B YYEOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBIILIEHUS, BIaJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATUSAMU U METO/IAMY;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaATEIBHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyalM3UpoOBaTh 3ajadvy,
BBIIBUTATh TUIOTE3y €€ pEeIICHUs, HAXOAUTh apryMEHTbl JJid JO0Ka3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE€ PEIICHUS 3aJadyd  PE3yJbTarshl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHANPABICHHbBII MOUCK MEepeHoca CPEACTB U CIOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

yYMETh IMEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO W MPAKTHYECKYIO OOJacCTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, JOITYCKAIOIIME aIbTePHATUBHBIC PELICHHUS.

3) pa6oTa ¢ uHpopMaIHeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(MOpMaAIUK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJIOTMYECKUX CJIOBapsX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamn3upoBaTh



MH(GOPMALIMIO PA3IUYHBIX BUJOB U (OPM MpeICTaBICHUS, KpUTUUECKU OLIEHUBAThH
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Omosornueckoi MHMOPMAITMH, HEOOXOAMMOM ISl BBHITTOJTHCHHS YICOHBIX
3ajay;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS WHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TIpEICTaBICHUS
ouosiorndeckor nHbopmanuu (cxembl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKH
¥ JIpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpEACTBA Npu padboTe cC
Ouosornyeckod MHPOpMALMEl: MPUMEHITh XUMUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKHE 3HAKHM M CHMBOJIbI, (pOopMyJbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIOJB30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HaTJIATHOCTH;

BJIQJeTh  HAaBBIKAMHM  PAClO3HABAaHMSA W 3alIUTHl  MHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) o6menmue:

OCYILECTBIISATh KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATh
B JIMaJore WM JUCKYCCHUU TIO CYIIECTBY OOCYXKAaemMoW TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIONHEHHS TMpeiaracMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAaHHOCTh MO3MLMNA APYTUX YYaCTHUKOB
JMajIora Uil JUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpENCTBAa OOIIEHUS, MOHMMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIui,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHUs APYTUX JIOEH, IPOSIBISITh YBAKUTEIBHOE OTHOLLIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHUMATh M MCIOJIL30BaTh MPEUMYIECTBA KOMAHIHOW M WHIAWBHUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHS MPH PEIICHNN YIeOHOM 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)I0TO YjieHa KOJUIEKTHBA,;



OPUHUMATh I[€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPAWUHUPOBATh NEUCTBUSA MO €€ JOCTH)KEHHUIO: COCTAaBISATh IUIAH JACHCTBHIA,
pacupenensiaTb pojaud ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauy€CTBO CBOETO BKJIAJa M KaXKJIOIO0 YYaCTHHKAa KOMAaHIbI B
oO1Iui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBAaTh MJAEH C TMO3UIUH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IMO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIMATHBHBIM.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU AeHCTBHAMM:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OHOJIOTUYECKUE 3HAaHUS [UIsl BBISIBICHUS NpoOJIeM U UX
pELICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHWM LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
npo0JIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4d B 00pa30BaTEIbHON
NEeATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4€TOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHU;

JIaBaTh OLICHKY HOBBIM CUTYAaI[UsIM;

pacipsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOUYTEHU;

JieN1aTh OCO3HAHHBIN BbIOOpP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OLICHMBATh NPUOOPETEHHBIHN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO ILIMPOKOW HPyauLUU B
Pa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOW O0OpA30BATENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJa/J€Th  HABBIKAMU  [O3HABAaTEIbHOM  peQUIeKCMM  Kak  OCO3HaHMs
COBEPIIAEMBIX JIEWCTBUMI M MBICIUTEIbHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI PeIeKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO NPHUHHUMATh PEIICHHS IO HX
CHUKEHUIO;



IIPUHAMATh MOTMBBI W aApPryMEHTBl IPYTHX NPU AaHAIU3€ PE3yJbTaTOB
NEeATEINbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

IPUHUMATh Ce0sl, IOHUMAask CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBl W apryMEHTBHl APYIMX IIpH AaHAJIW3E€ pe3yIbTaTOB
NEeATEIBHOCTH;

IPU3HABATH CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIMU APYTOTO YEIOBEKa.

IHHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OcBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT criennduueckue s yueOHoro npeameta «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIIPETALIUU U
peoOpa30BaHUIO 3HAHUM, BUJIBI JICSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PaA3JIMUHBIX YUYEOHBIX CHUTYalUsX, a TaKXKE€ B pPeajbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Owuojorueid. B mporpamme mnpeamMeTHbie
pe3yNbTaThl MPEACTABICHBI IO TOaM O0yUCHHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX  YUYEHBIX-OMOJOTOB B pa3BUTHE Ouosoruu, (YHKIIMOHAILHOM
rPaMOTHOCTH YEJIOBEKA JIsl PEIICHUS )KM3HEHHBIX 3a7ad4;

YMEHHUE PaCKpbIBaTh COJIEp)KaHUE OUOJOTUYECKUX TEPMHHOB WM TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIECTB U MpeBpallcHHUe
SHEPTUU), TOMEOCTa3 (CaMOperyJIslns), YPOBHEBas OpPraHU3allUs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHUE (PEMPOAYKIHUS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHUE;

YyMEHHUE Wu3JIaratb OWOJIOTMYECKUE TeopuH (KJIETOYHAasl, XPOMOCOMHasil,
MyTallMOHHAsI, IEHTpajbHas J0TMa MOJEKyasipHOH Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u y4uenus (0 1ieHTpax MHOTooOpas3us u
MPOUCXOXKJEHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpenensiTe rpaHUIlbI
UX PUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAYYHOTO MMO3HAHUS B OMOJIOTHU: HAOIIOJEHUE U
OTNHMCAHUE >KUBBIX CHUCTEM, IMPOIECCOB U SBJICHUMN, OpraHu3alvs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBIDKCHHE  THUIIOTE3bI,  BBISBIICHUC
3aBUCUMOCTH MEXIY HCCIEIYEMBIMH BEIMYUHAMH, OOBSICHEHHE MOTyYECHHBIX



PE3yNbTaTOB, WCIOJb30BAHHBIX HAYYHBIX TOHSTHHA, TEOPUW M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
AYKapuoT, OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUSI SHEPTUU B KIETKe, (HOTOCHHTE3a,
IUTACTUYECKOTO W DSHEpPreTHueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXEHUS, WHIMBHIYAJIbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUH, JJISl MPUHATUS MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOM
KHU3HU C 1eJpl0 obecrieyeHus Oe30IacCHOCTH CBOETO 370pPOBbSl U 370POBbS
OKPY>KaIOIINX JIOACH, COOII0IEHUSI HOPM TPAaMOTHOTO TOBEICHUS B OKPY KArOIIeH
MPUPOIHON cpeie, TMOHMMaHWE HEOOXOAMMOCTH WCIONBb30BAHUS JOCTHKEHHIMA
COBPEMEHHOMU ounonoruu 51 OMOTEXHOJIOTHIA I PalMOHAJIBHOTO
IPUPOIOIIOH30BAHNS;

YMEHUE peIlaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jlayd Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIEA0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOIHATH JIa0OpAaTOpPHBICE W TMPAKTHUYECKUE padoOThl, COOIIOAATH
npaBuia npu padboTe ¢ yueOHBIM U JIa0OPATOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBAaTh W HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0O TICEBAOHAyYHbIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE AaCIEKThl COBPEMEHHBIX HKCCIICIOBAaHUNH B OHOJIOTHH,
MeUITHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
MCIIOJIH30BaTh MOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydueOHOrOo mpeamera «buomorus» ¢ 11
KJjlacce TOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIUOHATHHOM
IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUS )KM3HEHHBIX 3a1a4;

YMEHHUE PaCKpbhIBAaTh COJCPKaHWE OHMOJOTHYCCKUX TEPMUHOB M ITOHSATHI:
BU/JI, IOMYJISLKS, TeHOMOH/, SBOJIOLMS, ABMKYLIUME CUITBI (PaKTOPhl) IBONIOIUH,
MIPUCTIOCOOICHHOCTh OPTaHNU3MOB, BUI000pa30BaHueE, IKOJIOTHYECKUE (HaKTOPHI,



HKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, pEAYLEHTbl, LENH IUTaHUs,
AKOJIOTHYECKas MupamMua, OuoreoeHos, onocdepa;

yMEHHE WU3Jaratb OHOJOTHYECKHE TEOpUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponprmieBoro cxoactBa K. M. bapa, depenoBaHus TIaBHBIX HampaBiIeHUH U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o o6uochepe B. M. Bepnanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BIJIAJIETh METOJIaMH HAYyYHOT'O MO3HAHUS B OMOJIOTMU: HAOIIOEHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJIEHUM, OpraHU3alys U IPOBEJIECHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBW)KEHHME  THUIIOTE3bl,  BBISBIICHUE
3aBHCHUMOCTH MEXKIY HCCIEyEMbIMU BEJIWYMHAMH, OOBSCHEHUE TIOITYYECHHbIX
pE3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHSITHH, TEOPU M 3aKOHOB, YMEHHE
JIeaTh BHIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKUA CTPOCHUS OMOJIOTHYECKUX
OOBEKTOB: BMJIOB, NOMYJSILUA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB,
OMOreOlEHO30B U DKOCHCTEM, OCOOEHHOCTH NPOLECCOB: HACJEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUA00Opa30BaHUS, MPUCIOCOOJIEHHOCTU
OpraHU3MOB, JE€UCTBUS SKOJOTHMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpPEHOCa
BELIECTB M IIOTOKA SHEPIMM B 3KOCHCTEMAX, AHTPOIIOTCHHBIX HM3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KpyroBOpOTa BEIIECTB M OMOT€OXHMHUYECKUX
IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUS ISl OOBSCHEHHS OMOJIOTMYECKHX
IPOLIECCOB U SIBIICHUM, I NMPUHATUS NPAKTHUYECKUX PEIICHUM B MOBCEIHEBHOU
KHU3HU C 1eJbplo obOecrieyeHus: O€30MacHOCTH CBOETO 3J0pPOBbS U 370POBbS
OKpY>KaIOIIUX JIFOAEH, COOII0/IEHNs HOPM I'PaMOTHOTO MOBEIECHUS B OKPY KaroIien
MPUPOJHON cpefie, MOHMMAaHHE HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOM OMOJIOTUH /ISl pallMOHATBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE OMOJIOTMYECKHE 33/1a4l, COCTABIIATH CXEMbI
NepeHoca BEIeCTB U YHEPTUU B IKOCHUCTEMaXx (LIeNH MUTAHMUS);

YMEHUE BBIMOJHATE JIA0OpATOPHBIE M TMPaKTHUUECKHe paboThl, COOII0MATH
npaBuia npu pabote ¢ ydeOHbIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKHM OLEHUBATh W HMHTEPIPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJIepKaHMUs, BKJIIOYAIOLIYI0 T[ICEBIOHAYYHBbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOM MH(OpMALNUU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  TIJI0OadbHBIE  JKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHCHBMEHHbIE W YCTHBIE COOOIICHMUS,
000011ast 6MoJIOrMYecKyr0 UHGOPMAILIMIO U3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabusie | IIpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
! bronorus kax fayxa 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U IX OpTaHHU3AIIHS 1 bubmorexa HOK
P 1 https://m.edsoo.ru/7f41c292
bubmnoreka [IOK
X i 1
3 MMUYECKUH COCTaB M CTPOCHUE KICTKH 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHCJEATENEHOCTS KICTKH 6 https://m.edsoo0.ru/7f41c292
5 Pa3zmHOXkeHMe 1 UHIMBUYaIbHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH M H3MEHUUBOCTD 3 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus oprann3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOIOTHH https://m.edso0o.ru/7f41¢c292
bu6mmoreka [JOK
P 1
8 C3CPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4



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

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
bubmuoreka [JOK
! IBOIMOUHOHHAS OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnuoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI 1 OKpY)KaiolLas cpesa > ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo011ecTBa U SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5



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 IIVTAHUPOBAHUE

10 KJIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne ara uudpoBbie
Tema ypoka Kontposbubie | IlpakTuueckue A p
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckas padora Ne 1
«cnonb30oBaHue pa3INIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3YUEHUH
OMOJOTHYECKIX 0OBEKTOBY
buonornueckue cuctemsl, IPOILIECCHI 1 bubnmnoreka [JOK
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
Xumuueckui coctaB KieTku. Boga u 1 bubmorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nuorexa [IOK
b .C 0 1
CAIH, LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
pabota Ne 1 «M3y4yenue 1 05 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMEpe aMHIIA3bI
VI KaTamas3bl)»
b K
Yrinesonsl. JIunuael 1 nbmmorexa LO

https://m.eds00.ru/863e6870



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

bubnmoreka [IOK

8 Hywientosbie kuciotsl. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus u meTonbl n3y4eHus bubnuoreka [IOK
kietku. Kierounas teopust https://m.eds00.ru/863e6e88
10 KieTka kak niemocTHas sxuBas
cucreMa
CtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHUs KIIETOK Bu6moteka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIperapaTax u ux
OTIMCaHUEC»
bu6nuorexa [IOK
12 OOMeH BelIecTB WK METabOIU3M https://m.eds00.ru/863e766¢
bu6nuorexa [IOK
13 ®otocnies. XemocuHTes https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTHeckHii oOMmeH https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Mutos. JlabopaTopHas BuGmiorexa LOK
15 pabota Ne 3 «HaOmoeHue MuTo32a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTe3 Oenka. Peakmms but6mmorekxa [IOK
MaTpU4YHOIO0 CUHTE3a https://m.eds00.ru/863e796e
but6mmoreka [IOK
17 Tpascasuus — Guocknres benka https://m.eds00.ru/863e796e
18 Hexerounsie hopMbI KHU3HU — bubnuorexa [JOK



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

BUPYCHI

https://m.edso0.ru/863e7540

bu6nmorexa [IOK

19 ®DopMBI pa3MHOKEHHS OPTaHN3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue 1 pPa3BUTHE MOJTOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaboparopHuas pabora Ne 4 bubnmnoreka [JOK
21 0.5
«M3y4eHue cTpoeHus NOJIOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
29 WNunuBuayanbHOe pa3BUTHE bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubmmnoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYMUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HakoB. MoHOTHOpUAHOE bubmorexa LHOK
https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UrHOpHUIHOE CKpELMBaHuE. 3aKOH
25 JI;[CSaBI/II:():I/Ii[/IOTO H;():J'II:,HOBaHI/IH bubmorexa LOK
https://m.edso0o.ru/863e89a4
MPU3HAKOB
CueruieHHOE HacJe10BaHNe
npusHakoB. JlabopaTopHas paboTa
26 Ne 5 «M3yuenune pe3ynbTaToB 05 bubnuotexa [JOK
MOHOTUOPHUAHOTO U AUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpernapaTax»
27 I'enernka mona. Hacnenosauue but6mmoreka [IOK



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

IIPU3HAKOB, CHCIIJICHHBIX C IIOJIOM

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

N3menunBocTh. HenacneacrsenHas
W3MEHYMBOCTh. JlabopaTopHas

pabota Ne 6. M3yuenue bubnmnoreka HOK
28 . 1 0.5
MOAU(PUKAITMOHHONW W3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAITMOHHOTO PsJia U
BApUALIMOHHON KPUBO»
HacnencrBeHHas N3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnmnoreka [JOK
«AHanu3 MyTaluui y 1po3o¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpEIiapaTax»
bubmuorexa [JOK
30 Peneriica wienosexa 1 https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O600111€HNE 10
31 TeMe «HaciencTBeHHOCTE U 1
W3MEHYUBOCTH OPTaHU3MOBY
bu6mmoteka [IOK
32 Cenekuus kak Hayka i mpouece 1 https://m.eds00.ru/863e9214
33 MeTobl U TOCTHKEHUS CENEKIINU 1 bubmmoteka [IOK
pacTeHUH 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTrexHomorus Kak oTpacib 1 bubnmnoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
DBOJIIOIUS U METOJIbI €€ N3YUYECHUS 1 buomiorexa LIOK
t A ya https://m.edso0o.ru/863ea20e
Hcropus pasBuTHs IPEACTaBICHUN 1 bu6nuoreka [IOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
bubmuorexa [JOK
M 1
HKPOIBOTOLHA https://m.edsoo.ru/863e9cle
[Monmynsmus Kak 37eMeHTapHas
€MHHIIA BUJIA U SBOJIIOIIHH.
Hl.;6o jTo Hﬂas[ abora Jﬁo 1 1 0.5 bubmorexa HOK
pATOPHAA P B ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OTIOTHIECKOMY KPUTEPHIO)
JIBuoKky1ue cuibl (31eMeHTapHbIe 1 bu6muoreka [IOK
(bakTOpHI) IBOIIOLUH https://m.edsoo.ru/863e9dad
bu6nuorexa [IOK
E i1 0TO 1
CTECTBEHHIIH OTOOP 1 €ro Gopme! https://m.eds00.ru/863e9ed0
Pe3ynbTatel 3BOTIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
BugooOpa3oBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
IpUCIIOCOOJIEHHOCTH OpraHu3ma u eé
OTHOCHTEJIEHOTO XapaKTepa
HampaBnenus u mytu 1 bubnmoreka [JOK

MaKpO3BOJHOIIUHN

https://m.edso0.ru/863e9cle



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

HeobOpaTtumocTs 3BOTIOIIUN

Ucropus xu3nu Ha 3emiie 1 METOIbl

10 .
e€ n3ydeHus

11 ['unore3sl MpOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 Pa3Butne %u3HM Ha 3emiie 110 3paM U bubnmoreka [JOK
IIepruoIam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PacTUTENILHOTO U )KHBOTHOTO MHPA.

13 [IpakTuueckast padora Ne 1 05 bu6mmoreka [IOK
«3y4eHne HCKOIaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHUii U )KUBOTHBIX B
KOJUTCKIIHSX

14 CoBpemMeHHas cucrema bubmmnoreka [JOK
OpPraHUYECKOI0 MUpa https://m.edso0o.ru/863ea48e

bu6nuorexa [IOK

15 DBOJIIOIHS YeTTOBEKa (AHTPOIIOTEHE?) https://m.edsoo.ru/863eac2c

16 JBxyuue cuibl ((hakTopsl) bubmmnoreka [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIH IBOJIOLUH
yelioBeKa

18 YenoBeueckue packl ¥ MPUPOTHBIC bubnmnoreka [JOK
aJanTalyuy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIil ypok. O6001IeHNE TTO

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emiie»

20 DKoJorus Kak HayKa

21 Cpenpl 00uTaHUS M SKOJIOTHUECKHIE but6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsI

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

AbGuotnueckue GakToOpHbI.
JlaGopaTtopHnas paborta Ne 3.
«Mopdonorudyeckue 0COOCHHOCTH

22 pacTeHUH U3 pa3HBIX MECT 0.5 bubmorexa LHOK
https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas padora
No 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bubmuorexa [JOK
23 brommieckue paxTopet https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nonynsiuuu. [Ipaktuueckas padora
24 Ne 2 «ITomcuér muroTHOCTH 0.5
MOMYJISIIIUMA Pa3HBIX BUI0B
pacTeHumn»
o5 CooOriecTBa OpraHu3MOB — bubnmnoreka [JOK
OuoreHo3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmmnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTeJIN 3KOCUCTEMBI.
27 DKOJOTUYECKHE MUPAMUBI. bubmorexa LOK
N https://m.edso0.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 [Ipupoanslie 3kocuCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 Buocdepa — rnobanbHas bu6muoreka [IOK
JKOCUCTEMa 3eMJn https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsr

https://m.edso0.ru/863ebd16



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

32 YenoseuecTBo B Onochepe 3emin 1
33 Cocy1iecTBoBaHUE MPUPOJIBI U 1 bubnmoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE TEMBI
34 «Co0011ecTBa 1 YKOJIOTHYECKUE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



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




