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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mTporpamMmbl MO OHUOJOTMU TEOPETHUYECKYI0 OCHOBY IS
onpeneneHus: MOaX00B K (JOPMUPOBAHUIO COJACPKAHUS y4eOHOTO MpeaMera
«buonorus» cocraBunu: KoHuentyaibHble nosoxkenus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH €€, COAEpKaHMs, pEe3yJlbTaToB OOy4YeHHUA W
TpeOOBaHMIA K YPOBHIO MOJATOTOBKHY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIUX HENISIX U
NPUHIHNINAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETrO
obmero oOpa3oBanusit B Poccuiickoit ®enepanu, a TakKe IOJOXKEHUS O
cnenuduke OMooruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPHUPOABI U 00ECTICUeHUN
CYILLIECTBOBAHMS YeJIOBEeYeCKOro oduniectBa. COracHO HAa3BaHHBIM IOJIOKEHUSIM,
OTpeiesieHbl OCHOBHBIEC (DYHKLIMU POTpaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa no Ouonoruu Aa€r NOpeACTaBICHHE O LEsIX, 00 oOuieit
CTpaTeruu OOy4yeHHUs, BOCHUTAHHUS M Pa3BUTUS OOYyYarOIIMXCS CPEACTBAMU
yueOHOro mnpeamera «buomnorus», omnpenenser o0s3aTENbHOE MNPEIMETHOE
collepKaHUE, €ro CTPYKTYypy, paclpeielieHHe 1o pa3fenaM U TeMawm,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4€ToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3E€H, JIOTUKH 0Opa30BaTEIIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B nporpamme 1o OHONOrMM TakKe€ YUYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlpPEAMETHBIM M NPEIMETHBIM pe3yibTaTam
o0yueHuss B (QOpPMHpPOBAHMH OCHOBHBIX BHJIOB Y4YCOHO-IIO3HABATEIHLHOM
NEeSATEeTbHOCTH/YIEOHBIX JIEUCTBUM OOYYAIOMIMXCS IO OCBOCHHUIO COJEP KaHMS
OMOJI0rHYecKoro o0pa3zoBaHusl.

B nporpamme no 6uonioruu (1011 kmaccel, 0a30BbId YPOBEHb) peaqn30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHM OHOJIOrMM, Oyarojaps 4eMmy B Hel
MPOCMATPUBAETCSl  HAMPaBJICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
(dopMupoBaHueM €CTECTBEHHO-HAYYHOT' O MHUPOBO33pEHUS, LIEHHOCTHBIX
OpHEHTAlN{ JIMYHOCTH, SKOJOTUYECKOIO MBIIIJIECHUS, IPEICTABIECHUN O 3[0pPOBOM
oOpasze KM3HU U OEpPEKHBIM OTHOIIEHUEM K OKpYXKarolled MNPUPOHON cpene.
[ToaTOMy Hapsly ¢ M3yd4eHHEM OOIEeOMOIIOrMYEeCKUX TEOPUM, a TaKKe 3HAHWM O
CTPOEHHUU >KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMMme Mo OMOJOTHH YAEIECHO BHUMAHHE HCIOJb30BaHUIO
MOJTYYEHHBIX 3HAaHUM B MOBCEIHEBHOM >KU3HU JUIsl PELICHUS IPUKIAIHBIX 33134, B
TOM 4YHCle: NPO(QUIAKTUKMA HACJIEICTBEHHBIX 3a00JIeBaHUIl YelloBEeKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1[e1eco00pa3HOro TOBEIEHUS B OKpYXKaloIled TNPUPOAHONH cpeae, aHaiausa
BJIUSHUS XO3SMCTBEHHON IESATENBHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOAHBIX W
HCKYCCTBEHHBIX KOCUCTEM. Y CUJIICHUE BHUMAHHUS K IPUKJIIAIHON HAMPABICHHOCTH
yueOHoro npeamera «bruonorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO O00ecredeHus



YCIIOBUH ISl PEIIeHUs] OJJHOM M3 aKTyaJdbHBIX 33/1a4 IIKOJIBHOTO OHMOJIIOTUYECKOTO
oOpa3zoBaHus, KOTOpasi Impeanojaraetr QopMupoBaHUE y  OOydYaroIIMXcs
CIIOCOOHOCTH aJalTHUPOBATbCI K HW3MEHEHUSIM JIMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE CpenHEro oOIIero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecneunBaer (GOpMHUpPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHHUM O
Hay4YHOU KapTUHE MHUpA, paclupseT U o000IIaeT 3HaHUS O JKUBOW MPUpPOLE, €€
OTJINYUTENIBHBIX MPHU3HAKAX — YPOBHEBOW OPraHU3allMM WU JBOJIOLHM, CO3MAET
yCIIOBUS  JJisi:  TO3HAHUS  3aKOHOB  JKMBOM  mpuUpojbl, (HOPMHUPOBAHUS
(GYHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3J0pOBOrO W Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOT0 MBILIEHHS], IEHHOCTHOTO OTHOIIECHHSI K )KUBOW MPHUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OMOJIOTHSI UMEET TAKXKeE JJI PELIEHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  cpeaHero  obmiero  oOpa3oBaHMs,  COLMAIU3ALUU
oOyuatomuxcs. M3yuenue Guonorun odecrieynBaeT yciaoBus sl GOPMUPOBAHUSA
WHTEIJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX H HWH()POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPbl, CIIOCOOCTBYET MHTErpallid OMOJIOTMYECKUX 3HAHUU C
MPEICTABICHUSIMH U3 JAPYTUX Y4EOHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMHUH
u reorpaduu. Ha3BaHHble MONOXKEHMS O MpEAHA3HAUYEHUU yUYEOHOro mpeaMmeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpENEIeHHs] MOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEp>KaHMsI, MNPEICTABIEHHOTO B MpPOrpaMMe MO
OMOJIOTHH.

Otb6op coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULUI KyJIbTypOCOOOpPa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUMMbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphI, OMNpEACSAIONINE aJeKBAaTHOE IOBEJICHUE
YyeJjloBeKa B OKpY’Karoleld MPUPOAHOM cpejlie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U MPaKTUUYECKOW aesrenbHOCcTH. Oco00e MECTO B 3TOW CUCTEME 3HAHMM
3aHUMAIOT 3JIEMEHTHI COACpPKAHUsI, KOTOPbIE CIY>KaT OCHOBOH Ui (POPMUPOBAHUS
IIPEJACTABIEHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
[EHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  TyMaHHW3alUu
OMOJIOTUYECKOTO 00pa30BaHMsI.

CTpyKkTypupoBaHHE COJEpKaHUS y4yeOHOro Marepuajla B IMporpamme IO
OMOJIOTHM OCYIIECTBICHO C YYE€TOM MPHOPUTETHOTO 3HA4YEHHUs] 3HAHUK 00
OTIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHHU3allu U
ABOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEYIOIINE COJEpKaTeNbHbIe TMHUU: «buonorus kak Hayka. MeToabl
Hay4yHOro no3HaHus», «Kierka kak Ouosnormyeckas cuctemay, «OpraHusM Kak



ouosnoruueckas cuctemay, «Cucrema u MHOrooOpasue OpPraHu4ecKoro MUupay,
«OBOJIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp uzyuenus yue6Horo npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra ¢ NOPHOOpPETeHHEe yMEHUM
UCIIONIb30BaTh 3TH 3HAHUA JUISI TPAMOTHBIX JCUCTBUNA B OTHOIICHUH OOBEKTOB
’KUBOM MPHUPOJIBI U PEILICHUS PA3TUYHBIX KU3HEHHBIX POOIIEM.

JocTikenue 1enu usydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00ecTeunBaeTCs peIICHUEM CISAYIOMINX 3a]1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJOTUYECKHX TEOpHsX,
YUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMPaBUIaX, CIyKAIINX OCHOBOU
Uil (pOPMUPOBAHUSL MPEACTABICHU O E€CTECTBEHHO-HAYYHON KapTHUHE MHpA, O
METO/aX HAay4YHOIO MO3HAHUS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIJAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

(dopMupoBaHHE y OOYyYarOIIMXCS IO3HABATENIbHBIX, MHTEIUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B NPOLIECCE aHalu3a JIaHHBIX O MyTSAX pPa3BUTUA B
OMOJIOTUM HAy4HBIX B3IJISAOB, MJIEW U MOAXOAOB K M3YUYEHHIO KUBBIX CHCTEM
Pa3HOIO ypOBHSI OPTaHU3aLUY;

CTaHOBJEHHE Yy oOOyyarommxcs oOmedl KyabTyphl, (YHKIHMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHHS OKPY>KAOLIETO
MHpa >KMBOM MpUPOJbI HAa OCHOBAaHMM 3HAHUM M ONBITA, MOJYYEHHBIX MpPH
M3y4YeHUH OUOJIOTUH;

dopMupoBaHHE Yy OOyYalOIIMXCS YMEHHM WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOrMYECKUX 3HAHUM B MPaKTUUYECKOW MAESITEIbHOCTH YENOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHf;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHUS K HEW, COOMIOICHUS ITUYECKUX
HOPM MpHU IPOBEACHUH OMOJOTUYECKUX HUCCIIEIOBaHUI;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKHUX 3HAHUM M7 TOBBIIICHUS YpPOBHS
HKOJIOTMYECKOM KYJIBTYpPHI, A1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TTOBCEAHEBHOM KM3HU ISl
OLICHKH TOCJEICTBUI CBOEH AESATENBHOCTH 110 OTHOLLIEHUIO K OKPY’KaIOIIeH cpelie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBAaHHME W COOJIOJIEHHE Mep MPOPUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmero obOpazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISETCS OOA3aTENbHBIM YUYEOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB NMpeaMeTHOUN o0nacTu «EcTecTBEeHHO-HAYUYHBIE TPEAMETHD.



Jlst m3ydenust Ononoruy Ha 6a30BOM YPOBHE CPETHETO O0IIero 0opa3oBaHus
otBoAMTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 yac B HeaeIo).



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JAPYTUMU €CTECTBEHHBIMH HayKamH, (Quiiocouei, STUKOM, SCTEeTUKON U MPaBOM.
Pons Ouonoruu B (OPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHMS KUBOM MPUPOBI (HAOIIOEHUE, IKCIIEPUMEHT, ONMCAHNE,
U3MEpeHue, KilaccuuKkalus, MOJACIUpPOBaHUE, CTaTUCTUYEeCcKas oOpaboTka
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. «lcmonb3oBaHue pa3IMYHBIX METOJOB TPH
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

JKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosioruu. Oinune
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

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

JlemoHcTpanum:

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

O6opynoBanue: mojaenb MoJekyisl JJHK.

Tema 3. Xumuueckuii cOCTaB U CTPOEHUE KIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHUMHUUYECKHUE DIIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIEeMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemlecTB B Kkierke. lloamepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OETKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHH
CTPYKTYpBhl O€IKOBON MOJIeKyJbl (TepBUYHAs, BTOpUYHAs, TpPETHYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKIHUU OENKOB.



depmeHTsl — Oumosiormueckue Karamuzatopel. CTpoeHue  QepmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas crnenuduyHoctb. Kodepmentsl. Butamunsl
OTnuuust PepMEHTOB OT HEOPTAHMUECKUX KaTalIU3aTOPOB.

YraeBoasl: MOHOcaxapuabsl  (TJIFOKO3a, pubo3a W Je30Kcupubo3a),
aucaxapuiel - (caxaposa, JaKTo3a) W ToJMcaxapuiibl  (Kpaxmall, TJIUKOIEH,
Hesutono3a). buonornyeckre GyHKIMH yIiIEBOJOB.

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

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuasr — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JHK. Ctpoenne u ¢pynxunuu PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIIMH.

[Hutonorust — Hayka o kieTke. Kietounast Teopust — mpumep B3auMOJEHCTBUS
uaen U (paKkToB B HAYYHOM MMO3HAHUU. METObl U3YUECHUS KICTKHU.

Knerka kak menoctHas >kuBas cucrema. OOIMe MNpU3HAKA — KIIETOK:
3aMKHyTasi HapyxHasi mMemOpana, monekynbl JIHK kak renermyeckuid ammapar,
CUCTEMa CUHTE3a OeJKa.

Tumnbel KJIETOK: JyKapuUOTHYECKass W mpokapuotuueckas. (OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYWS PACTUTEIBHOW, >KUBOTHOM H
IpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa u pyHkuuu. [{luronmnasma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: JIIC, ammapar [Nombmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OPraHOWAbI KJIETKH: MUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxaenre MUTOXOHApUNA u Mactua. Buawsl miactua. HememOpanHbie
OpTraHoWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUOB KJIETKU. BKiiroueHus.

Anpo — perynatopHsiii 1eHTp KieTku. CTpoeHue sijpa: sigepHas 000J04Ka,
KapHoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. [lIBann, M. llIneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XHUMHUYECKHX JJEMEHTOB B HEXUBOWU
npupojie», «PacrpeaeneHne XuMUUECKUX JIEMEHTOB B KUBOW TIPUPOJIEY.

Tabnuiel u cxembl: «llepuogudeckas TabiauIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIbIY, «brnocunTes Oenkay, « CTpoeHre MOJIEKYIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJTHK», «CtpoeHne MoiaeKyIbl



AT®», «CtpoeHue 3yKapHOTUYECKOU KIETKW», «CTpOeHUe >KMBOTHOM KIIETKW»,
«CtpoeHue pacTUTENbHOM KIETKH», «CTpOEHHME NPOKAPUOTHUUYECKOM KIIETKU»,
«CtpoeHue siapa KIETKN», «YTIeBOAb», «JIunuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX ¥ OAKTEPHAILHBIX KJIETOK.

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

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

JlabopatopHas pabora Ne 2. «M3yyeHue CTpOEHHS KIETOK pPacTeHH,
KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HUX
OMKCAHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJISIIUSL (QHEPreTHUEeCKUil OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIllecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHMsSI BEIIECTB M JHEPrUM B TMOHUMAHUU
MeTaboJIu3Ma.

Tumnbel oOMeHa BemecTB: aBTOTpodHBIM U reTepoTrpodHbIii. Poias depmeHTOB
B OOMEHE BEIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (¢a3pl (QorocuHTe3a. Peakuuu
dboTocunTeza. DPhekTuBHOCTh (OTOCUHTE3a. 3HaUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. BinusHue yciioBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILICHUS €TI0
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KJeTKe. PaciieruieHne BEIIeCTB, BbIACICHUE U
AKKyMYJUpPOBaHHE DSHEPrUM B KIETKE. OTambl SHEPreTHYECKOro oOMeHa.
I'mukonu3. bpoxkeHue u ero Buibl. KHCIOpOJHOE OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurtenbHOE dhochopunupoBanue. O (HEeKTUBHOCTH
SHEPIreTUICCKOro OOMEHa.

Peakumm wmatpuuHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus reHermyeckod HHPOpMaLMM B KJIETKe. ['€HEeTHMUeCKU KOJI U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — Ouocuntes
Oenka. Otambl TpaHciuanuu. KoaupoBanwe aMuHOKHCIOT. Pons pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus oTkpeiTus Bupycos (1. 1.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS W SKU3HEHHOTO IIMKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, >XUBOTHBIX U 4YEJIOBEKa, BHI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedumnura uenoBeka (BUY) — Bo3oymutens CIIM/]a.



OOparHast ~ TpaHCKpumNIHs, peBepraza u  uHTerpaza. IIpodwunaktrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

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

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Meraboauzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuit oOMeH», «Xioporact», «Dorocunre3yn, «Ctpoenue JJHK»,
«Ctpoenue n pyHKIIMOHUpPOBaHUE reHa», «CruHTe3 Oenkay, «[ eHeTHIeCcKuii Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xku3HeHHBIN 1K1 Bupyca CIIN/]a,
Oakrepuodaray, «Pemmkarus JTHK».

Oo6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpumnimsy»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3MmHoKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrnerouHnplii 1IUKI, WM KU3HEHHBIM MUK KiIeTKU. MHTepdaza u mutos.
[Ipotieccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JIunmonaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOpel.  XpOMATHIBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHUS MW HUHAUBUIYAIHHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Ctagum murosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTHYECKN CMBICTT MUTO3A.

[Iporpammupyemasi THOENb KJIETKH — allONTO3.

DopMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecroynoe U noioBoe. Buabl 6ecnosoro
pPa3MHOXXEHUSA: [IEJICHHE HAJABOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkKeHHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OpPTraHU3MOB, €0 3HAYECHUE JIJIS CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUSA OT OECIOJIOTO.

Meito3. Craguu Mmeio3a. [Ipomeccsl, mpoucXondiiue Ha CTaausx Meuo3sa.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmpicin u
3Ha4YeHUE MeNo3a.

['amerorenes — mporecc oOpa3oBaHUS TOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH W sSIMYHUKH. OOpa3oBaHuE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMeT (CrmepMaro3ouj], SHIEKIeTKa) — CIEepMaTOreHe3 W OBOTEHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKIECTOK U CrHepMato3ounoB. OII0I0TBOPECHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO PA3BUTHUSL Y MO3BOHOUYHBIX KUBOTHBIX:
npobyieHue, racTpyisdnus, opraHorenes. IloctamOpuoHanbHOE pazBuTHe. THIIBI
NOCTA3MOPUOHAIBHOTO Pa3BUTHS: MpsAMOE, HenpsMoe (JIMYMHOYHOE). BnusHue



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

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

JleMoHCTpauM:

Tabmunplt u cxembl: «DOpMBI pPa3MHOXKEHHUS OpPraHU3MOBY, «J[BoWHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXKEHUE
pactenmity, «Jlenenue kieTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIETOK,
«Ctpoenue xpomMocoMbl», «Kietounslii nukmy, «Pemmmkanus JJHK», «Mutos»,
«Meiio3y», «IIpsiMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MIICKONUTAIOIINX U
4yeno0BeKa», «OCHOBHBIC CTAJIMH OHTOT'CHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3ounasl
MJICKOITUTAIOWIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapuoKknHe3 B KIIETKax
KOpEUIKa JIyKa», MAarHuTHas MOJEJb-allUINKauus «/leneHne KIeTKW», MOJAEINb
JIHK, monenb MeTada3HON XPOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

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

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOCHHUsSI MOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOMpenaparaxj».

Tema 6. HacjiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHKU. MicTopusa pa3BuTHs reHETUKU. PO uTonorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poccHilCKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTHUE TEHETHKU. METOoabl TeHETUKH (THOPUI0JIOTHYECKUH,
LUTOTEHETUYECKUM, MOJEKYISIpHO-TeHEeTH4YeCKUil). (OCHOBHBIE T'€HETHYECKHE
noHsTuA. [ 'eHeTnYeckass CHMBOJIMKA, UCIOJIb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIIEHHbIE . Menaenem.
MoHoruOpuiHOe CKpeIllMBaHWEe. 3aKOH €IMHOOOpa3us THOPHIOB IIEPBOTO
nokosjeHusa. I[IpaBwio AOMUHUpOBaHHUS. 3aKOH paCUICIJIEHUS  PU3HAKOB.
['uniores3a ynctotel rameT. [1o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  ckpeuMBaHue. 3aKOH  HE3aBUCUMOIO  HAcJeJIO0BaHUs
npu3HaKkoB.  lluTOreHeTMYECKHUEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMS.
AHanu3upymoliee ckpenmpanue. Mcnonp30BaHne aHaIu3uPYOLIEro CKPEIIUBAHMS
TUTSI OTIPE/ICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIeJOBaHMIO T'eHOB. HapylieHne cuemnyieHus reHoB B pe3yibTare
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThl.



['enetuka mosa. XpoMOCOMHOE OMpeEAeieHUEe Mojia. AyTOCOMbI U TOJIOBBIE
XpOMOCOMBI. ['OMOrameTHsle M TreTeporaMeTHble Opranu3mbl. HaciemoBanue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

M3mMeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHAClIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapraimoHHBIN s M BapUaIIMOHHAS KPUBAs.
Hopma peakuum mpusHaka. KomndecTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnencrBeHHasi, wiM TEeHOTUIIUYECKas, W3MEHYMBOCTh. KomMOMHaTHBHas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIEcC — OCHOBA KOMOWHATUBHOU
M3MEHYMBOCTH. MyTarimoHHasi U3MEHYMBOCTh. Kimaccudukarus MyTaruii: 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 METONBI T€HETHUKHU
YeJIOBEKa: TCHECAIOTHIYCCKUM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[MI[P-ananu3a. HacnencrBeHHble 3a00JieBaHUSI YEJOBEKAa: TEeHHbIE OO0JE3HHU,
00JIe3HU C HACIEICTBEHHON MPEapacloIoKeHHOCThI0, XPOMOCOMHBIC OOJIE3HHU.
Comarnueckne W TreHepaTuBHblE MyTaluud. CTBOJIOBbIE KJIETKHU. [IpuHIUIIBI
3I0pOBOTr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHIECKUX
Oone3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
T€HETUKU B TIPEAOTBPAIICHUH U JICUCHUN TeHETUYECKUX 3a00JI€BaHUI YEJIOBEKA.

JlemoHcTpanum:

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

Tabnuupt u  cxembl:  «MoHOTMOpUIHOE  CKpeUIMBaHUE U €ro
IUTOT€HETUYECKAs] OCHOBa», «3aKOH pACIICTUICHUS W €ro LUTOTCHETHYecKas
OCHOBa», «3aKOH YHCTOTHI TaMeT», «J{urubpunoe cKkpenmBaHue,
«lluTonornyeckue  OCHOBBI  JUTHOPUIHOTO  CKpeluBaHus»,  «Mehosy,
«B3anmMoAenuCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl pPaCTECHUH,
XKUBOTHBIX M 4eJOBeKa», «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJeIOBaHUS,
CLUEIUIEHHOTO C Tosiom», «KapuoTumbel 4enoBE€Ka W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukamoHHas HU3MEHUYHUBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «I'eHeTuka rpymni KpoBu», « MyTarlmoHHasi K3MEHYHUBOCTH.

O6opynoBanue: Mojeu-anmikanuu  «MOHOTHOpUIHOE CKpelIMBaHUe,
«Hemonmunoe momunupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



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

JlaGopaTopHblie U MpakTH4YecKue padboThI:

JlabopaTtopHas padora Ne 5. «M3yyeHue pes3ynbTaTOB MOHOTHUOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUs y APO30(HIIbI Ha TOTOBBIX MUKPOTIPENapaTax».

JlabopaTtopHas padota Ne 6. «3ydenne MoaudrKarmOHHONW N3MEHUYNBOCTH,
IIOCTPOECHUE 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
YEJI0BEKAY.

Tema 7. Cenexuusi opranu3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusa Kak Hayka U MPOLECC. 3apOKICHUE CEIEKIHUU U JIOMECTHKAIIMS.
VYyenne H. WM. BaBunmoBa o0 1EHTpax MPOUCXOKIACHUS U  MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEHTpbI MPOUCXOKIAEHUS 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.
['eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas rtulOpuamzanus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 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.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

OKkojloruyeckrue M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MO (ULMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

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

Tabnupel 1 cxeMbl: kKapta «LleHTpbl NPOUCXOXKACHUS W MHOTo00pasus
KYJbTYPHBIX pacTeHuit», «llopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenmity, «Otnanénnas ruopuan3anus», «Paboter akagemuka M. ®@. BanoBay,
«ITomumnonaus», «OOBEKTHl OHOTEXHOJOTUMY, «KIIETOYHBIE KYJIBTYpPhl H
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOM.

O6opynoBanue: MyJIsiKH TUIOJ0OB U KOPHEIJIONOB AUKUX (GOPM U KYJIBTYPHBIX
COpPTOB pacTenuid, repoapuit «CenbCKOX03sICTBEHHBIE PACTEHUS.



JlabopaTopHble M NpaKTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIBI M JOCTH)KEHHS CEJIEKUUMU PAaCTeHHA U
KUBOTHBIX (Ha CEJIEKIIIOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaToOpuIo
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopuss U €€ MecTo B OMOJOruu. BiusHHE 3BONMIONMOHHON TEOPHHM HA Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBugerenscTBa 3BOMIONUU. [lame€oHTONIOrMYECKHE: TOCIEN0BATENBHOCTh
MOSIBJIEHUS BHUJOB B TAJCOHTOJIOTMYECKON JIETOMUCH, MEPEXOAHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U pazinuue GpayH u Giop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M paziuyusl 3MOPHUOHOB pPa3HBIX BHJIOB
NMO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX IMyTeHd y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapeunHa. Ilpennocbulku BO3HHUKHOBEHUS
napBUHU3MA. JIBWOKYIIME CHUJIBI HBOJIONMK BUAOB 10 [lapBuny (M30BITOYHOE
pPa3MHOXXEHUE MPH OTPAHUUYECHHOCTH PECYPCOB, HEOMPENEIEHHAs] W3MEHUYUBOCTb,
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 BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbII 0TOOp — HampaBisitouii  ¢akrtop s3Bojouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojiouuu. [Ipumepsi
pUCIIOCOOJICHUH Y oprannu3MoB. ApoMop(03bl U UIN0ATATITALIUH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJIOTHUECKOe.

MaxkpoaBomorusi.  PopMbl  IBONIONUU:  (prieTUYecKasi, JAUBEPTEeHTHAs,
KOHBEpreHTHas1, mapauienbaas. HeoOpaTtuMocTh 3BOTIOIUN.

[IpoucxoxeHrue OT HecleuuaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTUBHAs pagualus.

JdeMoHcTpanuu:



[Toptpetsi: K. Jlunueit, K. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepros.

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

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IJIOAOB U ceMsH, KoJuleKiusi «[Ipumepbl 3alllUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAINpaBICHUS BOJIIOIUNY, O0BEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, kKoiekiuus «Dopmbel COXpaHHOCTH
WCKOIAEMBbIX JKHUBOTHBIX M pacTeHul», Mojaenb ammukamusa «llepekpéct
XpOMOCOM», BJaXHbIE TmpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JATYHIKW», MUKponpenapar «Jlpo3zoduna» (Hopma, MyTaruu (GOpMbl KPHUILEB U
OKpacKu Teja).

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpTaHW3Ma U
€€ OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuHbIE TpEeaCTaBICHHUS O 3apOXKACHUU >KU3HHM. HayuHble rumoressl
BO3HUKHOBEHHUs KWU3HU Ha 3emiie: aOuoreHe3 M MaHCHEpMUs. XHUMHYECKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKON 3BOMIOINN. HavanbHbIe Tanbl
ouonornuecko sBomoruu. ['nunoreza PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. lIepBble KIETKHM M KX 3SBOJIOLMSL.
DopMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam U nepuopaM. Karapxen. Apxeickas u
npotepo3oiickas Hpbl. l[laneo3olickas spa u €€ TepUOABL: KEMOPHUICKUM,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

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

KaliHo3oiickas »3pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrnYecKux IporeccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIMU PACTUTEIBHOIO M KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUW U
XKUBOTHBIX. [l0siBNIEHNE, paCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

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

OBOJIOLHKA Ye0BeKa. AHTPONOJIOTHS KaK HayKa. PazButue npeacraBieHui o
MIPOUCXOXKJICHUH YeNoBeKa. MeToapl u3ydeHHs aHTponoreHeza. CXoAcTBa H
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuibl  (pakTopbl)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
M3rOTOBJICHHE OPYIAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLIMH YEIOBEKA: aBCTPAJIONMUTEKH, HeaoBek
yMenbii, YemoBek mNpAMOXomsamui, YemoBek HeaHaepTainbCKui, YenoBek
pa3yMHbIii. Haxoiku uCKOIMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, O0JacTh
pacnpocTpaHeHHs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenmoBeueckue pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpajJiouJiHass  (PKBaTOpHaJIbHAsl),  MOHTOJIOW IHAS
(asmaTcko-aMepukaHcKasi).  YepTbl  NPUCHOCOOJIEHHOCTH  IpeACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSAM CYyIIECTBOBaHUA. EJNMHCTBO 4elIOBEYECKUX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuip! u cxembl: «BosaukHoBenne ColHEUHON cUCTEMbI», «Pa3BuTHe
opraHuueckoro wmupa», «PacturenpHas kieTtka», <« KuBOTHasi  KJIETKay,
«IIpokapuoTnueckasi kietka», «CoBpeMEHHas CUCTEMa OPTraHUYECKOTO MHPay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOEHUS YEJOBEKA M YeIOBEKOOOpa3HbIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «J/lpeBHenmue mroan», «peBHue moam», «llepsbie
COBPEMEHHBIE JI0IN», «HenoBeYeCKne pach».

O6opynoBanue:  Mysku — «IIpoucxoxkaeHue — 4demoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKU WU
H300paXeHHusT KaMEHHBIX OpYAU TMEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TEOXpOHOJOrMYecKas Tabiuia, KoJUeKus «DopMbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue McKomaeMbIx OCTATKOB PacTeHU U
KUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsi «IBONIOLMSA OPraHMYECKOro0 MHpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBETUECKUN My3ei).

Tema 3. Opranu3mbl 1 OKpPY:Ka0IIasi 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 >SKOJIOTHYECKUX (PAKTOPOB:
abnotuueckre, OWOTHYECKME U AaHTPOMNOreHHbIe. JlelCTBHE HKOJIOTHYECKUX
(haKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akToOphl: CBET, TEMIEpaTypa, BIaXXHOCTh. DoTOnepuoan3M.
[IpucnocoOneHusi OpraHu3MOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckue puTMsl.

buotnueckue  Qaxtoppl.  Buael = OMOTHYECKHX B3aMMOJICHCTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAINU3M,
HEWTpanu3M. 3HaueHHEe OHOTHYECKUX B3aUMOJECUCTBUI Ul CYILIECTBOBAHMS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH monyysinud. OCHOBHBIE ITOKa3aTeld
HNOMYJISIUUN: YHMCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. JlnHamMuka YuCcI€HHOCTHU MOMYJISIUUN U €€ PETryJIALUs.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: kapta «IIpupoaubie 30HbI 3emin», «Cpensl oOUTaHUS
opranuzmoBy», «®Potonepuoansm», «llonmymaunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSIUU UHPY30puu-Tyhenbkny, «llumessie memm.

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGopaTtopHas pabota Ne 3. «Mopdomornueckrne 0COOEHHOCTH PaCTEHUH W3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktruueckast pabora Ne 2. «Iloacuét MIOTHOCTH MOMYJISAIIUNA PAa3HBIX BUOB
paCTEHUI.

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBasi,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momuHanTtel. CBS3U B
ouorneHo3e.

Dkoyoruueckne cuctembl (d9kocucteMbl). [loHsarne 00 »kocuctemMe u
ouoreoneHo3e. OyHKIMOHAIBHBIE KOMIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCHCTEME.
Tpoduueckue (muiieBble) YpOBHU JKOCUCTEMBI. [luieBble 1emu W CETH.
OcHOBHBIE TIOKa3aTeld SKOCHUCTEMbI: OuMOMacca, MPOAYKIHUA. DKOJIOTHYECKUE
nupamMubl: TPOIYKUHUU, YHUCICHHOCTH, Ouomaccel. CBONCTBa HIKOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

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

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

buopa3zHooOpasue kak ¢akTop ycToHduBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOo0pasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. Kuboe BemectBO U ero (GyHkiuu. OcoOeHHOCTH Ouocdepsl Kak
rJI00aNbHOM JKOCUCTEMBI. Jl[MHaMUYeckoe paBHOBeCME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOreOXMMHUYECKUE IIUKIIBI JIEMEHTOB (yriepo/a,
azota). 30HATBbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3eMiau. AHTPONOTEeHHBIE U3MEHEHUs B Orocdepe.
['o6aibHbBIE 2KOJIOTHYECKUE TPOOIIEMBI.

CocyiecTBoBaHue MIPUPOJIbI u YEJI0BEYECTBA. CoxpaHeHnue
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
yIOpaBlieHUs] TPUPOJHBIMU pecypcaMd M HMX HCHOJIb30BaHue. JloCTHKEeHUs
OMOJIOTHUY 1 OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuubl u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupogubie cooOmectBay, «llemu mnuTaHus», «OKOJOTHYECKas MTUPAMUJIAY,
«buocdepa u yenopek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buorneHo3 Bomoémay», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBbIE  BO3JEUCTBUS HA NpUPONY», «BakHeWline UCTOYHUKHU
3arpsi3HEHUS] BO3yXa U TPYHTOBBIX BO», «llouBa — BakHEHIIash coCTaBIsAIOIIAs
ounocdepo», «DakTopsl gerpaganuu nouBy», «llapHukoBsiii 3PdexT», «DaKTOphI
paauoOaKTUBHOIO 3arpsisHeHust Ouocdepb», «OO0mas cTpykTypa Ouochepsi»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopoT azora B Ipupoae».

O6opynoBanue: Mojeab-aniiukanus « Tunuyabsie OMOIIEHO3bI», TepOapuid
«PacTtutenbHble co00IIECTBaY, KOJUIEKINH «bruoneHo3y, «Bpeautenn BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUICKIMM pPACTCHUH W
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM KOJIOTHYECKUM TpyMIaM OJHOTO BHJA,



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



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMLI TIIO
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCS TpeOOBaHUA K pe3yJbTaTam
OCBOCHMs  OOydaloUIMMMCA HOpOrpaMM  CpeIHEero oOmero oOpa3oBaHMSL:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOEHUS Mpeamera «buosiorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME OOYYAIOIIUMUCS POCCUMCKOM
rPaXXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpEJeiCHUI0, HAJIMYME€ MOTHBAallUM K  OOy4YeHUIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEXKICHMM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTUS OHOJIOTHMYECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsl PYKOBOJACTBOBATHCS B CBOEH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, MPUCYLIIUMHU CHCTEME
OMOJIOTHYECKOT0  O0pa3oBaHUs, HaJIUYME HKOJOTUYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHUS IpeaMera «bHOoJIorus» JOCTUraroTCs B
€IMHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JCSATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMUA B OOIIECTBE MpaBHJIAMH U HOPMaMH
MOBEACHUS W CIIOCOOCTBYIOT TIpOIle€CCaM CaMOMO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpAa3BUTHsA, pPa3BUTHUS BHYTPEHHEW NO3ULUMU JIMYHOCTH, MATPUOTU3MA,
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aUMHOI'0 YBaXKCHUS, OEPEKHOTO OTHOILICHHS K KYJITYPHOMY HACIEIUIO U
TPAAULHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoe U
OKPYKaroIIEn cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS y4yeOHOro mnpenmera «buosmorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIECTBa, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMbITA AESITEIBHOCTH B MPOIECCE Peaar3allid OCHOBHBIX HaIpPABJICHUM
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YUAIOIIETroCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBAKCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKON JIESITEIBHOCTH TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUNA YYCOHBIX W MO3HABATECIBHBIX 3a7a4, BBHITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBaTh B CBOUX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEJOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN M BOJIOHTEPCKOM JIEATENBHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXKEHUSI K CBOEMY HapOJy, YYyBCTBAa OTBETCTBEHHOCTH INEpe]
Ponuuou, ropmoctm 3a cBOM Kpad, cBOK PoanmHy, CBOM S3BIK U KYJBTYpY,
MPOIIIOE M HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHNIO U MaMSATHUKAM HPHUPO/IbI,
JTOCTUXKEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE U
pa3BUTHE OWOJIOTMH, TMOHUMAHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeKIIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHUCKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPATIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy IYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TNIPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYasl 3CTETHKY ObITa, HaAYy4YHOTO W
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



NOHUMaHNE 3MOLMOHAJIBHOTO BO3AECHCTBUSA )KMBOM MTPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B PAa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JTMUHOCTH;

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

NOHMMaHHWE W pealu3alnus 370pOBOro M Oe3omacHoro obpasza >KU3HH
(3mopoBOE  TNWTaHWE, COONIOACHUE TUTMEHHMYECKMX TpaBWI M HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXa, peryisgpHas (Qusnyeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE ULEHHOCTH NPAaBWJI HHAWBUAYAJIbHOTO U  KOJUIEKTUBHOI'O
0€301acHOro MOBEJICHUS B CUTYyallUsIX, YTPOXKAIOIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HaHUE MOCJEACTBUNA M HENPUATUS BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUs
QJIKOTO0JIs, HAPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyHIy, OCO3HAHHME LIEHHOCTH MAacCTEpPCTBa, TPYAOJO0UE;
TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHUECKOW M COLMAIBHOM
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIBHO

BBINOJIHATH TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpodhecCHOHATbHOU e TeNIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymiei npodeccu W peasu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) KOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKU LIEJIECO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: NPUOOPETEHUE OIbITA
IUIAHUPOBAHMUSA TMOCTYIKOB M OLEHKM MX BO3MOXHBIX MOCIEACTBUM IS
OKPYKarOIIEH CPEbI;

OCO3HAaHHWE TJI00aJBLHOrO XapakTepa IKOJIOIMYECKUX MpoOjieM U MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUHU
3HaHWA W YMEHHUS TpU pEIIeHUH MpoOieM, CBS3aHHBIX C PalUOHAIBHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHHE  TpaBWJI  MOBEACHUS B MPUPOJE,
HalpaBJCHHBIX HA COXpPAaHEHUE pPABHOBECUS B HSKOCHCTEMAaX, OXpaHy BHJOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JECWCTBUM, MNPHUHOCAIINX BpEd  OKPYKAIOLIEH
OPUPOAHON cpelie, YMEHHE IPOrHO3UPOBATH HEOJIArOMPUATHBIE SKOJOTUYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX ICUCTBUH U MIPEAOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIbHOW, KOMMYHHUKATUBHOW WU COLIMAIBHOMU
MPAKTHUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUYECKOMN NEATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIHTYPHOM MUDE;

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

NMOHUMAaHUE ChenupuK OHOJOTUM KaK HayKd, OCO3HAHHS €€ poiu B
(GbOopMHUpPOBAHUK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IE€JI0CTHOTO
MPEJCTaBICHUS] 00 OKPYXalollleM MHpPE KaK O €IUMHCTBE IMPHUPOJIbI, YEIOBEKa U
o011ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUHU MpodIieM
COXpaHEHHUs IIPUPOJHOIO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM ISl COBPEMEHHOM IMBWJIM3AIUU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pEmaTb PECypCHble MpoOJIeMbl  Pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJa U3 TII00ATBHBIX AKOJOTHUECKUX MPOOJIEM U
oOecrieueHrs  Tepexoja K  YCTOMYMBOMY  pPa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PEeCcypcoB M (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHMOJIOTMYECKUX 3HAHUN B LEJAX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpY U3y4E€HUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTU HCIOJB30BaTh TOJIydaeMble 3HAHWS JI1 aHajiu3a U
OOBSICHEHHUS SBJICHUN OKPY>KAIOIIEro MUpa M MPOUCXOMASIINX B HEM M3MEHEHUH,
yMEHHUE JejlaTh OOOCHOBAaHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHust mpo0seM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTA HAYYHOW NEATEIbHOCTH, TOTOBHOCTHb OCYIIECTBISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIANBUYAIbHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO H
caMo00pa30BaHUI0, K AKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUN IO OHOJOrMH B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HaYMMble g (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyHAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEMU(UKY METOIOB IO3HAHUS,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOoIiecc,
CUCTEMa, Hay4HbIH (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCclieloBaHUe,  HAaOJIOJIEHHE, UW3MEpEHUe, OKCIEPUMEHT W  JIPYTHUX),
YHUBEpCAJIbHbIE y4YeOHBIE JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIye (dbopmupoBaHue (YHKIMOHATIBHOM
IPaMOTHOCTH ¥  COLMAJIHOM KOMIETEHUMH OOy4YaroIIUXCsi, CHOCOOHOCTb
oOyuaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMSI W  YHUBEpCalbHblE YydeOHble JCHCTBUS B
ITI03HABATEJILHOM U COLMAIIBHON MPAKTHKE.

MertanpenMeTHbIE PE3YJIbTaThl OCBOEHHUS NPOrpaMMbl CPEAHEr0 OOIIEro
oOpa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBHS:

CaMOCTOATENbHO  (OPMYJIHMPOBATH W AKTyalU3upoBaTh  MHpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHHMM 3HAHUM IPUEMBI JIOTHYECKOIO MBIIIICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, Kiaccudukaiuu, 0000IIeHN s ), paCKPhIBATh CMBICII
OMOJIOTUYECKUX TOHATHI (BBLACNATh UX XapaKTEpHbIE MPU3HAKHU, YCTaHABIMBATH
CBSA3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LEIU JEATEIbHOCTH, 3a/aBas INapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTAThI I€ATEIBHOCTH C IIOCTABJIEHHBIMU LIEJISIMH;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUIM
YKABOM IIPUPOJBI;

CTPOUTH JIOTMUECKHE pPAaCCyXKIEHUs (MHAYKTUBHBIC, JEIyKTUBHbBIC, 10
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
ABJICHUSAX, (DOPMYITMPOBATH BHIBOJbI U 3aKIIIOUCHUS;

OPUMEHATH  CXEMHO-MOJEJIbHBIE  CpeacTBa IS IIPEICTABICHHUS
CYILIECTBEHHBIX CBSI3€l M OTHOUIEHUH B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a



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

pa3palaThiBaTh IUIAaH PEIICHUS MPOOJIEMBbI C y4ETOM aHaIM3a MUMEIOIINXCS
MaTepualbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPAMHMPOBaTh M  BBIIOJHATH padOTy B  YCIOBHUAX  pEajbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIEA0BATEIbCKON M MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  paspelieHuss 1Opo0JeM, CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIIBHOMY IIOUCKY METOJIOB PEIIECHUs MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pA3JIMYHBIE BHJBl JCATEIBHOCTH IO IIOJYYEHHIO HOBOTO
3HaHUS, €ro HHTEpPHpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUIO B y4eOHBIX
CUTYaLIMSIX, B TOM YHCJIE MIPU CO3[IaHUN YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILUICHUS, BIa/IeTh HAYYHOU TEPMHHOJIOTHEN,
KJIFOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENIbHOM
NEeSATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyalM3UpoOBaTh 3ajadvy,
BBIIBUTATh TUIOTE3y €€ pEeIICHUs, HAXOAUTh apryMEHTbl JJid JO0Ka3aTelbCTBA
CBOMX YTBEpXK/I€HUH, 3a1aBaTh apaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJ€ PEIICHUS 3aJadd  Pe3yJbTarhl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh LEJICHANPABICHHbBII MOUCK IEepeHoca CPEACTB U CIHOCOOOB
nercTBUs B TPOGECCUOHANIBHYIO CPENY;

YMETh IMEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTUUYECKYIO 00JIacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEW, MpeUiaraTh OPUTMHANbHBIC MOAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora ¢ uHpopMaLHeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(MOpMaAIUK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CJIOBApAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



MH(OPMALIMIO PA3IUYHBIX BUJIOB U (POPM Ipe/ICTaBICHUS, KPUTHUECKH OLIEHUBATH
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otOope Omoslormueckoil HHMOPMAIUU, HEOOXOIUMOM 711 BBITIONHEHUS y4eOHBIX
3ajay;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpenCTaBICHHUS
ouosiorndyeckor nHbopmaIuu (CxeMbl, rpaduKu, AUaArpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA mpu padboTe cC
Ouonornyeckod uHGPOpMAIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTUYeCKHE 3HAKHM U CHUMBOJIbI, (OopMyIbl, abOpeBUATYPY, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaTJIATHOCTH;

BJIQJIeTh ~ HaBBIKAMH  pACO3HABaHWS W 3alUThl  WHGOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) ob1mennme:

OCYIIIECTBISITh KOMMYHHUKAIIMH BO BCEX cepax KU3HH, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM TIO CYIIECTBY OOCYKTaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXICHHS OTHOCHTEIHHO BBIMIOJHEHUS MpeajaraeMoit
3aJlauM, YYUTHIBaTh MHTEPECHl U COINIACOBAHHOCTh MO3MIMH APYTHUX YYACTHHUKOB
JTMajIora Uil JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, MOHUMATh 3HAuYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS] KOH(JIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJAJIETh PA3IMYHBIMH CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEeHUs IPYrux JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHHS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHMMATh U WCIONH30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBHIYaIbHOM
paboOTHI MPU PEIICHUN OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHS NP PEIICHUN YIeOHOM 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBUI C YYETOM O0OLIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)/10T0 YjieHa KOJUIEKTHBA;



NpUHUMATh €M COBMECTHOM  JI€ATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPAWUHUPOBATh NEUCTBUSA MO €€ JOCTH)KEHHUIO: COCTAaBISATH IUIAH JACHCTBHIA,
pacupenensiaTb pojaud ¢ Y4E€TOM MHEHHMH YYacTHHKOB, OOCYXKJIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4YECTBO CBOEr0 BKJIAJa W KaXIOrO0 yYaCTHUKA KOMAaHIbl B
oO1ui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBAaTh MJAEH C TMO3UIMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMHY 1eiiCTBUAMU:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UJIS BBIABJICHHS MPOOJIEM U HX
pelIeHus B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBHIOMpATh HAa OCHOBE OHOJIOTMYECKUX 3HAHWM I1IE€JIEBbIE W CMBICIOBBIC
YCTAHOBKH B CBOMX JEHCTBHUSIX U MOCTYINKAaX MO OTHOIICHHUIO K JKHUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYILIECTBIISITh MO3HABATENIBHYIO NESTEIbHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIIbHON
NEATEIIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

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

JlaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacuMpsTh paMKH Yy4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO ILIMPOKOW HPyauLUU B
pPa3HBIX 00JIACTSX 3HAHWM, IMOCTOSIHHO TOBBIIIATH CBOW 0Opa30BATENbHBIN U
KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTHBBI B AEATEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TO3HABATENIbHOW  pedieKkcMr KaKk  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX TMPOLIECCOB, UX PE3yJIbTaTOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI pPeIeKCUU NJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PEUIEHUS MO HUX
CHUKEHUIO;



IIPUHAMAaTh MOTMBBI M aApPryMEHTBbl JPYTHX NPU AaHAIU3€ PE3yJbTaTOB
NEeATEINbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

NPUHUMATh Ce0sl, MOHUMAasl CBOM HEAOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHBBI W apryMEHThl JPYIMX IIpH aHaJIW3€ pe3yJIbTaToB
NEeATEIBHOCTH;

IPU3HABATH CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIMU APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM YpOBHE BKJIIOHAIOT crienuduueckue s yueoHoro npeamera «buomorus
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIPETALIMH U
MpeoOpa30BaHUI0 3HAHUM, BUJIBI JIEATEIHLHOCTH IO MOJYYCHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PaA3JIMUHBIX YYEOHBIX CHUTYalUSX, a TaKXKE€ B PeabHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX C Ouojorueid. B mporpamme mnpeamMerHbie
pe3yNbTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buonorus» 6 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpPAa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (PYHKIHOHATBHOU
rPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHHUE PACKpPBIBATh COJEpkKAaHUE OUOJIOTHYECKUX TEPMUHOB M TOHSATHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTabojau3M (0OMEH BEIISCTB W IIPEBpAICHHE
SHEPIruM), TOMEOCTa3 (CaMOpEerysilivs), YPOBHEBAsE OpraHU3alus KUBBIX CHCTEM,
CaMOBOCIIPOU3BEJECHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, N3MEHYMUBOCTh, POCT U
pa3BUTHUE;

yMEHUE u3JIaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpPOMOCOMHas,
MyTaIlMOHHAs, IIEHTPAJbHAs JOTrMa MOJEKyJsipHOW Ouonoruu), 3akonnl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u y4uenus (0 1ieHTpax MHOTooOpas3us u
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. V. BaBuioa), onpenensiTe TpaHUIlbI
UX PUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, MPOLECCOB U SIBJICHUMN, OpraHu3alus U MPOBEJCHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBHIKCHHE  THUIIOTE3HI, BBISIBJICHUE
3aBUCHUMOCTH MEXIy HMCCICAYEeMbIMH BEIUYMHAMU, OOBSICHEHHE MOJYYEHHBIX



PE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TIOHSITHH, TEOPUNA M 3aKOHOB, YMCHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU TIOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapuoOT, OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUSI SHEPTUU B KIETKe, (HOTOCHHTE3a,
IUTACTUYECKOTO W SHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXEHUS, WHJMBHUIYAJIbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHATH TIOJyYCHHBIE 3HAHUS 1T OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHS MPAKTHUYECKUX PEIICHUM B MOBCEIHEBHOM
KU3HU C 1IeJIbI0 oOecrieyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbS U 3]I0POBbS
OKPY>KaIOIINX JIFOCH, COOIIOIEHUs HOPM TPaMOTHOTO TTOBEICHHUS B OKPY KAIOIIEH
NPUPOIHON cpeie, TMOHMMaHWE HEOOXOAMMOCTH HWCIONb30BAHMS JTOCTHKEHUMA
COBPEMEHHOMU ounonoruu 51 OMOTEXHOJIOTHI Ul PalMOHAIBHOTO
IPUPOIOIIOH30BAHNS;

YMEHUE peIlaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jlayd Ha MOHO- H
AUTUOPUHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIEA0BAHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATH JIA0OpATOPHBIE M MpaKTHUYeCKHe paboThl, COOJI0NATH
npaBuia npu padboTe ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(POpPMAIIHIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0O TICEBAOHAyYHbIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUNA B OHOJIOTHH,
MeUITHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh TOHSITHUIHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 11
KJjlacce TOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHs, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OuoJIOTHH, (YHKIIMOHATHLHOU
IPaMOTHOCTH YeJIOBEKa JIsl pEIICHUS )KM3HEHHBIX 3a1a4;

YMEHHUE PaCKphIBaTh COJCpKaHUE OHOJIOTMYECKMX TEPMHUHOB W TTOHSATHI:
BU/I, TIOMYJISAIINS, TeHOMOH, IBOJIONHS, ABUXKYIHUE CUIIBI ((haKTOPHI) SBOJIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHuE, HIKOJIOTHIECKHE (DAKTOPHI,



DKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYyLEHThl, LENU MNUTaAHUS,
AKOJIOTHYECKas MupamMua, OuoreoeHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEeOopuH (PBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OSBOJIOLUMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3aponpiieBoro cxoacra K. M. boapa, depenoBanusi TJIaBHBIX HamlpaBJICHUNA U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
ONpeNesaTh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM,;

YMEHUE BIIAJIETh METOJIAMHA HAYYHOTO MMO3HAHUS B OMOJIOTUH: HAOJIIOJCHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLIECCOB U SIBJIEHWN, OpraHU3alys W IPOBEICHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABHKCHHE  THUIIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMU BEIMUYUHAMH, OOBSICHEHUE MOTYyUYEHHBIX
pe3ybTaTOB, UCIOJB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPHUM M 3aKOHOB, YMEHHE
JIeaTh BHIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE IPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, TOMYJALMNA, TMPOIYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB,
OMOreOolEHO30B U 3KOCHCTEM, OCOOEHHOCTU TPOIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHUS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BEILIECTB M TMOTOKAa JHEPTHMM B HKOCHUCTEMAX, AHTPOIOIE€HHBIX H3MEHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BELIECTB M OHOT€OXMMHUYECKUX
IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
MIPOLIECCOB W SIBJIICHUM, IJIS NMPUHATHS NMPAKTUYECKUX PELICHUNA B IOBCEAHEBHOU
KHU3HU C 1eJblo obOecriedyeHus Oe30MacHOCTH CBOETO 370pOBbS M 370POBbs
OKpY>KaIOIIUX JIFOAEH, COONI0IEHNsI HOPM I'PaMOTHOTO MOBE/IEHHUS B OKpPY KaroIIen
MPUPOJHON cpefie, NMOHMMaHUE HEOOXOAMMOCTH HCIOIb30BaHUS JTOCTHXKEHHIM
COBPEMEHHOM OMOJIOTUH ISl pAllMOHATBHOTO MPUPOIONOJIb30BAHMS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIEeCTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTAaHMS ),

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE M MPaKTHUECKHe paboThl, COOII0NATH
npaBuJia Mpu padboTe ¢ yueOHBIM U J1TA00PaTOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTHYECKH OILICHMBATb W HWHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTMYECKOTO  COAEpX aHMsl, BKIIOYAIOUIYI0 TICEBIAOHAy4YHbIE 3HAHUS W3
Pa3TMYHBIX UCTOYHUKOB (CpPEJCTBA MACCOBOM MHGMOPMAIINH, HAYIHO-TIOMYJISIPHBIE
Marepuanbl),  paccMaTpuBaTh  TJOOATBHBIE  JKOJOTUYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHCHBMEHHBIE W YCTHBIE COOOIICHMUS,
00001m1ast GnoyIorndecKyr0 HHGOPMAIHMIO U3 HECKOJIbLKMX HMCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHATUIHBIN armmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P KourpoJubnbie | IIpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
! bronorus kax fayxa 2 05 https://m.edsoo.ru/7f41c292
bub6mnoreka [IOK
2 X 1
MBLIC CHOTEMEL H HX Oprattusaii https://m.edsoo.ru/7f41c292
. bu6mmorexa [{OK
3 XUMUYECKUI COCTaB U CTPOEHUE KIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHENICATENLHOCTE KICTKH 6 https://m.edsoo0.ru/7f41c292
5 Pa3zmHOXkeHMe 1 UHIMBUYaIbHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUYUBOCTD 8 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi opraHu3MoB. OCHOBBI 3 bubmuorexa [JOK
OMOTEXHOIOTHH https://m.edso0o.ru/7f41¢c292
bu6mmoreka [JOK
P 1
8 C3CPBHOE BpeMi https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4



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

11 KIIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
bubmuoreka [JOK
! IBOIMOUHORHAS OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
9 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnuoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI i OKpykaiolLas cpena > ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo061iecTBa 1 SKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3EPRHOE BpeMA 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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara uudpoBbie
Tema ypoka Kourpoubnbie | IlpakTHyeckue A p
n/n Bcero U3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 buonorus B cucrteme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TO3HAHUS JKUBOU PUPOIBI.
[IpakTuueckas padora Ne 1
2 «Mcnonp30BaHUE PA3ITHUUYHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJIOTHYECKHX 00BEKTOBY
buonornueckue cuctemsl, IPOIECChHI bubnmnoreka [JOK
3 1
U UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XuMUYeCcKui cocTaB KieTku. Boga u 1 bubmorexa [JOK
MHHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6nunorexa [JOK
5 b .C 0 1
CATCH, LOCTAB 1 TTPOCHHE HEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
Karanu3aropsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 05 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTU KaTajasbl)»
b K
7 VYriaeBoapl. JIunuasl 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 Hyxentosbie kucnotsl. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus 1 MeTObI U3yUYEHUS bubnuoreka [IOK
kietku. Knetounas teopust https://m.eds00.ru/863e6e88
10 Kitetka kak memocTHas >KuBast
cucTema
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas pabora Ne 2
«3yueHmne cTpoeHus KIETOK Bu6moteka [IOK
11 pacTeHUl, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MHKpPOIIpEIapaTax u ux
OTTCaHUE»
bu6nuorexa [IOK
12 OOMeH BelecTB WM METab0IH3M https://m.eds00.ru/863e766¢
bu6nuorexa [IOK
13 Potocmires. XemocHnres https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepreTiieckuii oOMeH https://m.edsoo.ru/863e7aae
JKu3HeHHbBI UK KIEeTKU. [leneHue
KJeTku. Muto3. JlabopaTopHas BuGmiorexa LOK
15 pabota Ne 3 «HaOmronenue Muto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKAaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpPOIpemapaTax»
16 buocunTes Oenka. Peakimst but6mmorekxa [IOK
MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
but6mmoreka [IOK
17 Tpancisuus — GHocaTes Oeria https://m.eds00.ru/863e796e
18 Hexnerounsie Gopmbl )KU3HU — 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 pa3MHOKEHHSI OPTAaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meitos https://m.edso0o.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHUE MOJOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
Jlaboparopuas pabota Ne 4 bubnmnoreka [JOK
21 0.5
«M3y4eHne CTpOCHUS MOJIOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»
29 WuauBuayanbHOe pa3BUTHE bu6mmoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
23 I'enetnka — Hayka o bubmmnoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYNBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACTEIOBaHUS
24 MPU3HAKOB. MOHOTHOpUIHOE bubmorexa LHOK
https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIMBaHNe. 3aKOH
25 fe3aBI/II;I/IT/IOFO H:::J‘II:,HOBaHI/I}I bubnmorexa LIOK
https://m.edso0o.ru/863e89a4
MIPU3HAKOB
CuerieHHOE Hacle0BaHUE
npusHakoB. JlabopaTopHast paboTa
26 No 5 «M3yueHune pe3ynbTaToB 05 bubnuotexa [JOK
MOHOTHOPUIAHOTO U JUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpEIIMBaHUS Y JPO030(dHUIbI HA
TOTOBBIX MUKpPOIpernapaTax»
27 I'enernka mmona. Hacnenosanue 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

IIPHU3HAKOB, CHUCIICHHBIX C I10JIOM

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

N3menunBocth. HenacnencTeeHHas
M3MEHYMBOCTH. JIJabopaTopHas

pabora Ne 6. M3yuenue bubnmnoreka HOK
28 . 1 0.5
MOAU(MUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOSHUE BapUAITMOHHOTO PsJia U
BAPUALIMOHHON KPUBOMI»
HacneacTBenHass ”3MEHYUBOCT.
29 Jlaboparopnas pabora Ne 7. 1 05 bubnmnoreka [JOK
«AHamM3 MyTanui y qpo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpErapaTax»
bubmuorexa [JOK
30 Penreriica wenosexa 1 https://m.edso0.ru/863e8d78
PesepBHrlIit ypok. O600111eHNE IO
31 teMe «HacnecTBeHHOCTh | 1
W3MEHYUBOCTh OPTaHU3MOBY
bu6mmoteka [IOK
32 Cenekuus kak Hayka H poliece 1 https://m.eds00.ru/863e9214
33 MeToab!l U JOCTUKEHUS CETEKITUT 1 bubmmoteka [IOK
pacTeHUH 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 buortexHonorus 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 KIIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 OBOJIIOLMS U METObI €€ U3YUEHUS 1 bubmmorexa LHOK
B A i https://m.edsoo.ru/863ea20e
9 Hcropus pasBuTHs IPEACTaBICHUN 1 bu6nuoreka [IOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 M 1
HKPOIBOTOLHA https://m.edso0.ru/863e9cle
[Monmynsmus Kak 37eMeHTapHas
€MHMIIA BUJA U YBOJIIOLIUH.
4 Hl.;6o jTo Hﬂas[ abora Jil['o 1 1 0.5 bubmorexa HOK
PATOPHAL P ) ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OTIOTHIECKOMY KPUTEPHUIO)
5 JIBuoKky1ue cuibl (31eMeHTapHbIe 1 bu6muoreka [IOK
(bakTOpHI) IBOIIOLUH https://m.edsoo.ru/863e9dad
bu6nunorexa [JOK
6 E i1 0TO 1
CTECTBEHHEII OTOOP M ero GopME! https://m.eds00.ru/863e9ed0
Pe3ynbTatel 3BOTIONMN:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepa»
8 HampaBnenus u mytu 1 bubnmoreka [JOK

MaKpO3BOJIIOLUU

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

Ucrtopus xu3nu Ha 3emiie U METObI

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 BOJIOIUU
PacTUTENILHOTO U )KHBOTHOTO MHPA.
13 [IpakTrueckast 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
15 DBOJIIOIHS YeTIOBEKa (AHTPOIIOTEHE?) brbmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hakTopsl) bubmmnoreka [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIH IBOJIOIUH
yelioBeKa
18 YenoBeueckue packl ¥ MPUPOTHBIC bubnmnoreka [JOK
aJanTalyy 4YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIil ypok. O6001IeHNE TTO
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emiie»
20 OKoJorus Kak HayKa
21 Cpenpl 00uTaHUS M YKOJIOTHUESCKUE 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 pabota Ne 3.
«Mopdonorudyeckue 0COOCHHOCTH

22 pacTeHUM 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
MOMYJSIIIUIA Pa3HBIX BUIOB
pacTeHumn»
o5 CooOriecTBa OpraHu3MOB — bubnmnoreka [JOK
OuoreHo3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmmnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTENIN 3KOCUCTEMBI.
27 DKOJOTUYECKHE MUPAMUBI. bubmorexa LIOK
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 CYILIECTBOBAHUS bubnmoreka [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 TPUPOIBI U 1 bubnmoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE TEMBI
34 «Co0011ecTBa 1 IKOJIOTHUECKUE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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