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IMNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke TporpaMMbl MO OHOJIOTUHM TEOPETUYECKYIO OCHOBY IS
OTpeNIeNIeHUs] TMOJAXO0A0B K (DOPMUPOBAHUIO COJIEpXKAHUS Y4yeOHOro MpeaMera
«buosorus» cocraBWIM: KOHIENTyalbHble TnonoxkeHus @OIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JICH, COJEp)KaHUs, pPE3yAbTaTOB OOy4YeHUs W
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX LEISAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit @Dexneparuu, a TakKe IOJOXKEHUS O
cnenuduke 6uonoruu, e€ 3HaYCHUH B MMO3HAHUU JKUBOU TMIPUPOABI U 00ECTICUCHUH
CYILIECTBOBaHMs yenoBedeckoro ooOmiecTBa. COrjacHO Ha3BAHHBIM MOJIOKEHHUSIM,
orpeJieNIeHbl OCHOBHBIE (DYHKITUU MTPOTrPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Aa€T TNpeacTaBlIeHHWE O IeNIX, 00 oOIei
CTpaTreruu OOy4YeHHWs, BOCHHUTAHUS ¢ PAa3BUTUS OOYYAIONIMXCS CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MNPEIMETHOE
COJIep)KaHWe, €ro CTPYKTYpy, pacmpeielieHue Mo pasjaeilaM U Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEeIbHOCTh U3yYeHHUsI y4eOHOro Marepuaia ¢ y4€ToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA 00pa3oBaTeIbHOTO
mpoiiecca, BO3paCTHBIX 0COOCHHOCTEHN 00yJarouxcsl.

B nmporpaMmvme 10 OHOJIOrMHM TaKXe YYUTBHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHWHM OCHOBHBIX BHIOB Y4eOHO-IIO3HABATEIILHON
NeATeTbHOCTU/Y4eOHbIX JEHCTBUI OO0y4YarONIUXCsl MO OCBOCHHUIO COAECpPKaHUS
OMOJIOrMYECKOro 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIH YPOBEHB) peain30BaH
OPHUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarogapss 4emy B Hel
pPOCMATPUBAETCSl HAMPABJICHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOT O MUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAIMI JTUYHOCTH, SKOJOTMUYECKOI0 MBIIUICHUS, IPEICTABIECHUN O 3J0POBOM
o0Opa3e XW3HM M OEpEeKHbIM OTHOLIEHUWEM K OKpYXKarolled MPUPOIHON cpene.
[TosTomMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TakKe 3HaHUHN O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJIeJIEHO BHHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B MOBCEHEBHOM KU3HU JJIA PEIICHUSI TPUKIATHBIX 3a7a4, B
TOM 4YHuCJe: MPO(PWIAKTUKU HACJIEACTBEHHBIX 3a00J€BaHUI YeloBeKa, MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKHU
IeIeCO00pa3HOr0 TOBEACHUS B OKPYXKAIOIIEH NPUPOIHON Cpene, aHaim3a
BIIMSIHUSL XO3SIUCTBEHHOM JESTENHHOCTU YEJIOBEKAa HAa COCTOSIHUE TMPUPOAHBIX U



HCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHE BHUMAaHUS K MPUKJIATHON HAPaBICHHOCTH
yueOHoro npeamera «buonaorus» NpoAMKTOBAHO HEOOXOAMMOCTBIO 00ecreyeHus
YCIIOBUH JUIsl pelIeHus] OJHOW U3 aKTyallbHBIX 3aJa4 IIKOJIHHOTO OMOJIOrHYECKOro
oOpa3oBaHus, KOTOpass mpenamnonaraer (GopMupoBaHue Yy  0O0ydarouuxcs
CIIOCOOHOCTH alaNTUPOBAThCS K W3MEHEHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero ooOiiero o0pa3oBaHMs 3aHUMAET BaXHOE
mecto. OHa obecrieunBaeT (GopMUPOBAHHE y OOYYAIOIMIMXCSA TPEIACTABICHUN O
HAy4YHOU KapTHUHE MHpA, pacluupsieT U 0000maeT 3HaHUS O KUBOM mpupoje, €&
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHM3alldd U HBOJIIOIUHU, CO3AET
yCIIOBUS  JJIs: TO3HAHMS ~ 3aKOHOB  JKUBOW  MPUPOAbI,  (OPMHUPOBAHUS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe30MacHOro obpasa
KHU3HU, SKOJIOTMYECKOTO MBIIIJICHUS, [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEIlIeHUs BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  odmero  oOpa3oBaHus,  COIHMATU3ALNU
oOyuvaromuxcs. M3ydenne 6monorun odecrneynmBaeT yciaoBHs JUisi (GOPMUPOBAHUS
WUHTEIUICKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CHOCOOCTBYET MHTErpaluu OHWOJOrMYecKHX 3HaHUM ¢
OPEICTaBICHUSAMU U3 JAPYTUX YUY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpaduu. HazBaHHbIE MONOXKEHHUS O TpeJHA3HAYCHUH y4eOHOro MmpenMera
«buonorus» cocTaBWIM OCHOBY JMJig ONpeleseHUusT MOAXOI0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJAEp)KaHMs, TMPEACTABIEHHOIO B MporpamMme IO
OuosIoruu.

Ot10op conmepkanusi yuebHoro npeamera «buomorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3UIMKA KYJIBTYpOCOOOpPA3HOrO MOJXO0Jld, B COOTBETCTBHH C
KOTOpBIM OOy4Yarouiyecs: JODKHbBI OCBOMTbh 3HAHUS M YMEHMsI, 3HAYUMbIE IS
dbopmupoBaHus 00IIEH KyIbTyphbl, ONpPEACNSIONMe aJeKBaTHOE TOBEJACHUE
YeJioBeKa B OKpYXarolled MPUPOAHON cpeze, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
KU3HU M TPaKTHYEeCcKoi aestenbHOCTH. Ocoboe MeCcTo B 3TOM CHUCTEMEe 3HaHUM
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKAHUS, KOTOPbIE CIIyXKaT OCHOBOM it pOopMUpOBaHUS
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTHHE MHpa U
[ICHHOCTHBIX  OPUEHTAIMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3aIllUU
OHMOJIOrMYeCcKOro 00pa3oBaHuUS.

CrpykTypupoBaHHE cOAEpX)aHUs y4yeOHOro Marepuaja B IPOrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM NPHUOPUTETHOrO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOU MPHUPOJBI, O €€ YPOBHEBOW OpPTaHU3AINUA U
ABOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHoro npenmera «buonorusy»



BBIJICJIEHBI CIEAYIOLIUE COAepKaTeNbHble TuHUM: «buonorus kak Hayka. MeTojbl
Hay4YHOro mo3HaHusy, «KineTrka kak Ouonoruueckass cucteMma», «OpraHu3m Kax
Oouosornyeckasi cucrema», «Cucrema M MHOrooOpasue OpraHH4eCKOro MHpPay,
«OBOJIOLUS KUBOU MIPUPOIBDY, «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenr m3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOYYalOIMMHUCS 3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NOPUOOPETEHHE YMEHH
UCIIONIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOU MPHUPOJIbI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikenue 1enu u3ydeHus: yueoHoro npeamera «buonorusi» Ha 6a3oBoM
ypOBHE 00€CTIeurnBaETCs pEIICHUEM CIEYIONTUX 3a1a4:

OCBOCHHE OOYYAIOIUMHKCS CUCTEMBI 3HAHUN O OWOJIOTUYECKUX TEOPHSX,
YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIaX, CIYKAIINX OCHOBOMU
JUist OPMUPOBAHUSI TPEJICTABIIEHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIax HAyYHOT'O MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluH, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH,

dbopmupoBanue y oOydYaromMXcsl MO3HABATENbHBIX, WHTEIICKTYyaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISIOB, WIACH M TIOAXOJOB K H3YYEHUIO YKUBBIX CHCTEM
pPa3HOro YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcs oO0mel KyabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH W OLICHUBATH SIBJICHHUS OKPYKAIOIIEro
MHpa XUBOW MPUPOABl HA OCHOBAHWM 3HAHUN U OMNbITA, MOJIYYCHHBIX MPHU
U3Yy4EeHUU OUOJIOTHUY;

dbopMupoBaHuE Yy OOYy4YaIOIIUXCS YMEHHMH WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTUYECKUX 3HAHUM B TMPAKTHUYECKOW JCSATEIbHOCTH YEIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOMU
IPUPO/IbI, HEOOXOIUMOCTH OEPEKHOIO OTHOIIEHUS K HEM, COOMIOACHUS AITUIECKUX
HOPM TP MPOBEICHUN OMOJIOTMYECKUX UCCIICTOBAHMM;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUM ISl TIOBBIIMICHUS YPOBHS
AKOJIOTMUECKOHN KYIbTYpbI, 1Sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUI B MOBCEIHEBHON JKU3HU IS
OIICHKH TTOCJIEACTBUNA CBOEH JNEATEILHOCTH MO OTHOIICHUIO K OKPYXAIOIIEH Cpee,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME U COONIIOICHHE Mep NPOPUIAKTUKU
3a00J1eBaHUI.



B cucreme cpeanero oOuiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTEIbHBIM yUEeOHBIM TMPEAMETOM, BXOMISIINM B
COCTaB MPEIMETHOU 00macTh «ECTeCTBEHHO-HAYyUHBIC MPEIMETHIY.

Jlist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Hexnenmo), B 11 kimacce — 34
yaca (1 gac B Hezel).



COILEPKXAHUE YYEBHOI'O ITPEJIMETA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (puinocoduei, 3TUKOM, I3CTETUKON U MPaBOM.
Ponp Ouomnorum B (opMuUpOBaHMM COBPEMEHHOW HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUM MPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, ONKMCAHUE,
U3MepeHue, Kiaccupukanus, MOJeIUpOBaHHE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u @. Kpuk.

Tabnuuel u cxeMbl: «MeToAbl MO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHblie U NpakTH4YeCKUe padoThl:

[Ipaktnueckas padora Ne 1. «cnonp30BaHHE pa3IWYHBIX METOIOB IPHU
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JXKuBbie cucteMbl (OMOCHCTEMBI) KaK TpeaMeT u3ydeHus ouonoruu. Otaudne
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CgoiicTBa OMOCHCTEM U MX pazHOOOpaszue. Y POBHU OpraHU3alMK OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYJISALUOHHO-
BHJIOBOM, SKOCUCTEMHBIHN (OMOreoneHOTHIECKHI ), OMOC(EepHBIH.

JdeMoHCcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHHU OpTraHU3alUU
YKABOU IIPUPOABI.

O6opynoBanue: mozenb Moaekyibl JTHK.

Tema 3. XumMunuecKkni COCTaB U CTPOEHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMHYECKHE DIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMeHThl. Bojla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B KkieTke. lloanepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnnmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (NepBUYHAS, BTOPUYHASl, TpPETHUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHEe CcBoilcTBa OenkoB. buonorunueckue
GbyHKIIMN OEITKOB.



®epmeHTl — Ouonoruyeckue karanuszatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuuduuHocts. KodepmenTsl. BuramMuHbI.
OTanuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrineBogel:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  J1e30Kcuprb03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M HoJMcaxapuibl (Kpaxmani, TJIUKOIEH,
1eJuT0J103a). buonorndeckue GyHKIUUA YTIIEBOOB.

Jlunuasl:  Tpurauuepuasl, Qochonunuasl, crepouabl. [ 'UapoduIbHO-
rupodoOHbIe  cBoiicTBa. buonormdyeckne ¢yHkimun sununoB. CpaBHEHUE
yTJIEBOJIOB, OCIKOB U JUMHIOB KaK HCTOUHUKOB YHEPTUH.

Hykneunossie xkwucnorsl: JHK wu PHK. Hykneotuast — MoHOMEpHI
HyKJIernHOBbIX KucnoT. Ctpoenne u ¢pynkuunu JJHK. Crpoenune u dpynkuuu PHK.
Buast PHK. AT®: ctpoenne u pyHKIIHH.

[utonorus — Hayka o kierke. Knerounas teopust — npumep B3aUMOAEHCTBUS
uzaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUYEeHHUSI KIETKU.

Knerka kak menoctHas >kuBas cuctema. OOmmMe NpuU3HAKU KIIETOK:
3aMKHyTasi HapykHas memOpana, monekynsl JIHK kak renermueckwii ammapar,
cUCTEMa CUHTe3a Oelnka.

Tunel KJIETOK: »yKapHoOTHYecKass M npokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI TpoKapuoTHyeckol kieTku. Kierounas crenka Oaktepuil. CTpoeHwme
AYKapUOTUYECKOW KJIIeTKU. OCHOBHBIE OTJIWYUSL PACTUTEIbHOM, >XUBOTHOM U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, UX
¢bynkiuu. [nazmarnueckas memOpana, e€ cBoiicTBa u QpyHkiuu. [{uTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHounbl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. [lolyaBTOHOMHBIE OpraHOWAbl KJIETKH: MUTOXOHAPUH, IJIACTUIBL.
[Ipoucxoxenne MUTOXOHApUM u T1iacTua. Bunbl mmactun. HememOpannbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPUOIU, PECHHUUKH,
KryTUKH. OYHKINHA OpraHOMI0B KJIETKU. BritoueHus.

SAnpo — perynsaropHblii 1IeHTp KJeTkH. CTpoeHue sjpa: siiepHas o00JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpersi: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHUMUYECKUX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B JKUBOU IPUPOEN.

Tabmuupsl u cxemsl: «llepuoanydeckass TabIUIA XMMHUYECKUX 3IIEMEHTOBY,
«CtpoeHue MoJieKyIbl Bojibl», «buocunres 6enkay, «CTpoeHre MOJIEKYJIbl OeNKay,



«Ctpoenue pepmenray, «Hykneunnossie kuciaorsl. JJHK», «CTtpoenne mMoieKysl
AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKM», «CTpOEHUE KUBOTHOU KIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MPOKAPUOTUYECKON KIETKWY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE JMJIA IPOBEIACHHUS
HAOJIOJICHUM, WM3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMeEpe aMuIIa3bl UM KaTalasbl)».

JlaboparopHasi pabora No 2. «lM3ydeHue CTpOE€HHsS KIETOK pacTEHUH,
KUBOTHBIX W OaKTEpHil MO MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpENaparax M HX
OIHMCAHUE.

Tema 4. ’KusHeesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0oIM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
JTUCCUMMWIISINS (SHEPTeTUYECKH OOMEH) — JBE CTOPOHBI EIMHOIO Ipollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEUIECTB M DHEPrMU B MOHUMAHHU
MeTabonn3Mma.

Tumnel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Poib dhepMeHTOB
B OOMEHE BEIECTB M MPEBPAICHIUU YHEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTe3a. DPhekTUBHOCTL (HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a ISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIIEHUST €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOoCuHTE3. XEMOCUHTE3UPYIOIIHe OaKTepuu. 3HAUYEHUE XEMOCUHTE3a s
KU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KJeTke. PacierieHue BelecTB, BBIJICICHHUE U
AKKyMYJIUPOBAHHE DSHEPrUd B KJIETKE. OTamnbl 3SHEPreTUYECKOro OOMeEHa.
I'mukonu3. bpoxenue u ero Buabl. KHCIOpOAHOE OKHCIIEHHE, WM KJIETOYHOE
JbIXaHHE. OkucnurenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
YHEPTETHYECKOro OOMEHa.

Peakium maTpuuHoro cuHre3a. I'eHermueckas wuHpopmauus u JIHK.
Peanuzauust reHerudeckoil mH@opManuMu B KJETKE. ['€HEeTHYecKWid KOA U €ro
cBoiictBa. Tpauckpumiusa — Mmatpuunbii cuaTe3 PHK. Tpancnsauus — OnocuHTe3
Oenka. Otanbl TpaHchsiuu. KomupoBanue amuHOKHCIOT. Pomb pubocom B
OuocuHTe3e Oenka.

Hexkiierounsie ¢popMsbl sxu3HU — BUpychl. Uctopust otkpeitus Bupycos (1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIa BHUPYCOB.
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bakrepuodaru. bonesHu pacreHui, >KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedumura yenoseka (BUY) — BozOyaurens CIIM/a.
OOpaTHas  TpaHCKpHUIILIUS, peBepraza W  uHTerpasza.  Ilpodwunakrtuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUIA.

JemoHcTpanuu:

[Toptperst: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsises.

Tabmuupel 1 cxembl: «Tunbsl nuranusy, «Meradonuzm», «MUTOXOHAPUSY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JJHK»,
«Ctpoenre u PyHKITMOHHPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHUecKuil Komy,
«Bupycw», «baktepuodarn», «CtpoeHune u >xku3HeHHbIH 1Huki Bupyca CIIN/a,
6akrepuodaray, «Permmukarusa JJTHK».

Ob6opynoBanue: monenu-anmumkanun «Yasoenue [IHK wm tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M MHAMBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Kierounblii MK, WM KU3HEHHBIM LUK KieTku. MHTepdaza U MUTO3.
[Tpomeccrl, mportekatomue B uHTepdaze. Pemnmukamuss — peaxius MaTPUYIHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBII Ha0Op — KapUOTHIL
JIurionaHBIA M TAIUIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHIBI.
[uTonornueckue OCHOBBI Pa3sMHOXKEHUS W  HWHIWBUAYAJIbHOIO  PAa3BUTHUA
OpPraHu3MOB.

[enenne xierkun — muto3. Ctaguu mutosa. [Ipoueccsl, npoucxoasiue Ha
Pa3HBIX CTAIUAX MUTO3a. BHONOrMYeCcKuil CMBIC MUTO3A.

[Tporpammupyemast rubenb KIETKH — aroITo3.

DopMbI pa3MHOXKEHHSI OPTaHU3MOB: 0€CIToIoe U MoyioBoe. Bumbl 6ecmonoro
Pa3MHOKEHUS: [ICJICHUE HAABOE, IIOYKOBAHUE OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEeHHOE KIIOHUPOBAHHUE
OpPraHu3MOB, €r0 3HAYEHUE IS CEJICKLIUH.

[TonoBoe pazsMHOXEHUE, €r0 OTAUYUS OT OECTIOJIOTO.

Meito3. Cragum meiiosza. [Ipormecchl, nmpoucxopsiiue Ha CTagusx Menosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bHOTOrM4eckuid CMBICT H
3Ha4YeHUE MeHo3a.

l'amerorenes — mnporecc oOpa30BaHUs IOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKUA M SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CrnepMaTo30u[, SHMIEKJIeTKa) — CIEePMaTOreHe3 M OBOTE€HES.
OCOOCHHOCTH CTPOCHHS SMIIEKJIETOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). JTarnbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
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npoOJeHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOe pa3BuTHE. TUIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMPsMOE, HENpsMoe (ITu4uHOuHOE). BimsHue
Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 I[BETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTAINU Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmuiet m cxembl: «DOpMBI Pa3MHOKEHHUS OPTaHU3MOBY», «JIBOiTHOE
OIUIOJIOTBOPEHUE Y IBETKOBBIX pACTEHU», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue kieTkn Oaktepuil», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomMocoMbl», «Knerounbiii mukiny, «Pemnmukamus JTHK», «Mutosy,
«Menos», «lIpsamoe u HenpsiMoe pa3BuTue», «l'ameroreHes y MIEKONUTAIOIUX U
4YeI0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOTI, MUKPOIPENAPATHI «CriepmMaTo30usl
MJICKOTIUTAIOIIETOY», «SHIeKIeTka MieKonuTarmero», «Kapmokunes B KieTKax
KOpelIKa JyKa», MarHuTHas MOJeJb-aliiukanusa «JleneHue KIEeTKU», MOJEb
JIHK, Mmoznenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaGoparopnass pabora Ne 3. «HaOmroneHne MHUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHasi pabora Ne 4. «/3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKpPOMpEnapaTax».

Tema 6. HacsieicCTBEHHOCTb 1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKA. Ponb nuTosiorun
U OSMOPHUOJIOTMM B CTAHOBJICHHMM T€HETHUKHU. BKiIag pOCCHUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TE€HETHMKH. MeToapl TeHETHKH (THOpHI0I0THYECKUH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIOJBb3YEMAsl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEJIOBaHUs MPU3HAKOB, yCTaHOBIICHHbIE ['. MeHaeneM.
MonorubpuiHOe CKpeluBaHUe. 3aKOH eIuHOo00pa3us THOPHUIOB IIEPBOTO
nokosnieHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacUICIUIEHUS MPHU3HAKOB.
I'mnoresa unctorsl ramer. 110MHOE M HEMOTHOE TIOMUHUPOBAHUE.

JluruObpuHOe  CKpelMBaHME. 3aKOH  HE3aBUCHMOTO  HACJEOBaHUS
npu3HakoB.  lluToreHernueckrue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupymoniee ckpemuBanue. Mcnonb30BaHue aHATU3UPYIOIIEr0 CKPEIUBAHUS
JUISL OTIpEJIeTICHUsI TEHOTHUITa 0COOU.
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CuemnienHoe HacineaoBaHue npuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHMIO T'eHOB. HapylieHune cuemnieHus reHoB B pe3ysibTare
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPHs HACJIEACTBEHHOCTH. | €HEeTUYEeCKHUE KapThl.

I'eneruka mosa. XpoMOCOMHOE ONpe/esieHUe 1Mojia. AyTOCOMBI U TOJIOBbBIE
XpoMocoMbl. ['omoramerHble M TeTeporaMeTHble opraHu3mbl. HacnepoBanue
MPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

HN3menunBoCTh. BHIbI K3BMEHUMBOCTH: HEHACJIEACTBEHHAS M HACJICICTBCHHAS.
Ponp  cpempl B HEHAcHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAUGUKAIIMOHHONW U3MEHUMBOCTH. BapualimoHHbIN psil 1 BapuallMOHHAs KpHUBas.
Hopma peakuuu npuszHaka. KoanuecTBEHHBbIE M KAaUYE€CTBEHHBIE MPU3HAKU M MX
HOopMa peaknuu. CBoCcTBa MOIU(DUKATTMOHHOW H3MEHIMBOCTH.

HacnencTtBennas, wiaM TreHOTHIWYECKas, W3MEHYHUBOCTh. KoMOWHaATHBHAas
U3MEHYMBOCTh. Melo3 U TMOJ0BOM TMpoIecc — OCHOBa KOMOWHATHBHOMU
W3MEHYMBOCTH. MyTallMOHHAs U3MEHYNBOCTh. Kitaccudukarus MyTamnuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuauHbl MyTanuidi. MyTtareHnbie (paxTopshl.
3aKOH rOMOJIOTHYECKHUX PSAJO0B B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesnepHas HacIeACTBEHHOCTh U U3MEHYHUBOCT.

I'enernka uyenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOABI T'E€HETUKHU
YyeJ0BeKa: reHeaIoTMUYECKU, OJTM3HEIIOBBIN, IIMTOreHETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJIAPHO-TEHETUYECKHU. CoBpemMeHHoe OTIPEACIICHUE TEHOTHIIA:
MIOJITHOTEHOMHOE CEKBEHHPOBAHHME, T€HOTUIIMPOBAHUE, B TOM YHUCJIE€ C MOMOIIBIO
[111P-ananu3a. HacnencTBenHnble 3a0ojieBaHMsS YEIOBEKA: TI'E€HHBIE OOJIC3HH,
0OJIe3HN C HACJIEACTBEHHOW NPEIPacCoOKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HHU.
Comatnueckue W TreHepaTuBHble MyTauuu. CTBOJOBbIC KiIeTKU. [IpuHIUIBI
3JI0pPOBOTO 00pa3a >KM3HU, TUATHOCTHKHU, MPOGUIAKTUKH U JICUEHUS TeHETUIECKUX
Oose3Hel. MeauKo-TeHeTHYeCcKoe KOHCYJIbTUPOBAHHME. 3HAUCHUE MEIUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeI0OBEKa.

JdeMoHcTpanuu:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

TaOmumpl ©W = CXEMBL: «MoOHOrMOpUIHOE  CKpEIIMBaHUE U  €ro
LIATONCHETUYECKAasE OCHOBA», «3aKOH pACHICIUVICHUS W €ro UUTOrCHETUYecKas
OCHOBa»,  «3aKOH  YHCTOTBHI  TaMmeT»,  «JurubpumgHoe  CKpeIIMBaHHUEY,
«{uTomorudyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIIMBAaHUA», «Menos»,
«B3anmonencTBue aJUIeNbHBIX TE€HOBY», «[ €HETHYeCKHue KapThl PACTEHU,
JKUBOTHBIX U YeEJNOBEKay», «l'eHeTnka mosa», «3aKOHOMEPHOCTHU HACJIEIOBaHUS,
CLHEIUICHHOTO C TmojioM», «KapuoTumbel 4dYenoBeKa W JKUBOTHBIX», «Bumbl
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U3MEHYUBOCTHY, «MoaudukainmonHas u3MeHYUBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymnm KpoBu», «MyTalluOHHASI U3MEHYUBOCTH.

O6opynoBanue: Mojaenu-anmuiMkanuud «MOHOTMOPUAHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON U Mukporpenapatr «lpozodpuna» (Hopma, MyTanuu
(dbopMBI KPBUILEB M OKPACKH TeJia), repOapuii «I'opox moceBHOM.

JlaGopaTopHblie u npakTu4ecKue padorThl:

JlaboparopHasi padora Ne 5. «3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(IIIBI Ha TOTOBBIX MUKPOIIPETapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yueHne MoaupuKalMOHHON U3MEHUYMBOCTH,
MOCTPOCHHUE BAPUALIMOHHOIO PAJIa U BAPUALMOHHON KPUBO.

JlaboparopHast pabora Ne 7. «AHamu3 MyTauui y Apo30(HIIbI HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE W aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IPOLECC. 3apOXKIAEHUE CEIEKIUU U JOMECTHUKALM.
Yuenue H. . BaBunoBa o0 1eHTpaX NIPOUCXOXKIAEHUS W MHOroo0pas3us
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CoOpT,
IOPO/1a, LITAMM.

CoBpeMeHHBbIE METO/IbI CeleKIMU. MaccoBbI U MHAUBUIYaIbHBIA OTOOPHI B
CENIEKIIMM pPACTEHUH M KUBOTHBIX. OIEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywucras nuHusg. CKpelmyBaHWE YWCTHIX JUHUH.
I'ereposuc, wim rubpugHas cuina. HepoacTBeHHOE CKpelMBaHWEe — ayTOPUIUHT.
Otnanénnas rtubpuausanuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
NOJIyYEHUE TOJUIUIONAOB. JIOCTHMKEHHUSI CENEeKIMU PACTEHUM, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXXEHEpHUs. ITarbl
co3ganusi pexkomOunantHod JIHK wu Ttpancrennsix opranuzmoB. Kiierounas
uHxeHepud. Kiierounble KyabTypbl. MUKPOKIOHATBHOE Pa3MHOXKEHUE PACTEHUMU.
KnonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonornyeckue W dtudyeckue  npoosembl. MO —  reHerumyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. U. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmunpel U cxembl: KapTa «lleHTphl NPOMCXOXKIEHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuii», «I1opo/bl TOMaIIHUX KUBOTHBIX», «COpTa KyIbTYpPHBIX
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pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. iBanoBay,
«[Tomumnoungus», «OObekThl OHOTEXHONOTHMY, «KileTouHbIE KYyJIbTYpbl H
KJIOHUpOBaHUe», «KOHCTpyupOoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TUI010B M KOPHEIUIOAO0B TUKUX (POPM U KYIbTYPHBIX
COPTOB pacTeHuid, repobapuit «CenbCKOX035IIICTBEHHBIE PACTEHUS».

JlabopaTopHbIe M IpaKTHYecKHe padoThbl:

Okckypeust «OCHOBHBIE METOJbl M JOCTWIKECHHSI CEJIEKIIMM PAcTECHUH MU
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILMIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWCTBO, J1aOOPATOPHIO
arpOyHUBEPCUTETA WJIK HAYYHOT'O LIEHTPA)».

11 KITIACC

Tema 1. JBoIrOIMOHHASE OHOJIOTHA.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHON TEOPUU. DBOJIOLHUOHHAS
Teopusi U €€ MecTo B OMosoruu. BiusitHue 3BONIOIMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa sBomoIMU. [lasieoHTOIOrMYECKHE: TOCIIE0BATEIBLHOCTD
MOSIBJICHUSI BUJOB B MaJ€OHTOJOTMYECKOW JIETOMMCH, TePEXOaHbIe (OPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHUE: CXOJACTBA M Pa3iauuMs SMOPHOHOB pa3HbBIX BUOB
NO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aAHAJIOTHYHbIE,
PYIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTed y BCeX
OpraHU3MOB.

OBomonmonHasg Teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHUSA
napBUHU3MA. J[BIDKYIIME CHUJIBI IBOMIONMHU BHIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHUYUBOCTD,
O6opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Boonu (CTD) u e€ OCHOBHBIE MOJI0KEHHUS.

MukposBomonus. [Tonmynsiuus kak e1MHUIA BUIA U 3BOJIOIUY.

JiBrxymue cuiabl ((hakTOphl) SBOJTIONUHA BUAOB B mMpupoje. MyTanmoHHBIN
npouecc ¥ KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3onsuus u Mmurpanus.

EctecTBennbiit or6op — Hampapisitonuii  ¢daktop dBomonun. DopMbl
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco0neHHOCTh OpPraHU3MOB KAk pe3yiabTaT 3Botouuu. [Ipumepst
NPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMopG03bl ¥ UIMO0AIANITAIINH.
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Bun wu BugooOpazoBanue. Kpurepun Buma.  OcHOBHbIE  (DOpPMBI
BUJ1I000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakposBosonus. DopMbl  IBONIONUU:  (uUieTHYecKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpatuMocTs 3BONIOIUHY.

[IpoucxoxJieHHEe OT HeCleUUaJIu3UupOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJaNTUBHAS paguaiusl.

JdeMoHCcTpanuu:

[Toptpetsr: K. Jlunueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.

TaOnuup! u cxembl: «Pa3BuTHE OPraHUYECKOro MUpPa Ha 3emiiey», «3apOoIbIIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cylecTBOBaHHE», «EcTtecTBeHHBII 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroobpasue  mopoa  JKUBOTHBIXY, «[Tomynsaununy, «MyTanroHHas
U3MEHYMBOCTBY», «ApoMopdo3bl», «Mauoamantamumn», «OOwias aereHepaunus»,
«/IBmwxymue cwibl 3Bomonmuy, «Kapra-cxema wapmpyra myremectsus Y.
HNapsunay, «boprba 3a cymectBoBaHue», «IIpucmocoO0IeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOJIOTHUECKOE BUI000pa30BaAHUEY.

OO6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIM4YHbIMU THUIIAMU OKPACKH,
HaOoOp IUIONOB M ceMsH, Koyuiekuusi «lIpuMepsl 3alIMTHBIX MPUCHIOCOOJIEHUN Yy
KUBOTHBIX», MoJie’db «OCHOBHbBIE HAIIPABJICHUS 3BOJIOLUNY», O0BEMHAs MOJETb
«CTpoeHHe TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckass kapra Mupa, KouleKIus «@POpMBl COXpPaHHOCTHU
UCKOIIAEMBIX JKMBOTHBIX W pPacTeHMi», Monenp amuimkanua «llepekpéct
XpOMOCOM», BIIaXHble Tmpenaparbl «Pa3BuTue Hacekomoro», «Pa3Butue
JATYIIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (Gopmbl KpbUIBEB U
OKpacCKH Tella).

JlaGopaTopHblie 1 nNpakTHYecKue padorTbl:

Jlabopatopnasi pabora Ne 1. «CpaBHeHue BUJIOB NO MOP(OIOTHUECKOMY
KPUTEPUIO».

JIabopaTtopHas pabora Ne 2. «Onucanue npucnocoOJIeHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HMKHOBeHHEe U Pa3BUTHE KU3HU HAa 3emuie.

JloHay4Hble NPEICTABIEHUS O 3apPOXKICHUM >KU3HU. HayuHble TuUnoressl
BO3HUKHOBEHHUS XU3HM Ha 3emie: abuoreHe3 M MaHCIEPMHS. XUMHUYECKas
HBONOLMSA. AOHUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHWYeCKUX.
DKCHepUMEHTAIBHOE MOATBEPKICHHE XUMUUECKOU 3BOMOIMY. HavanbHblie 3Tamnsbl
ouonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
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CTPYKTYp M BO3HMKHOBEHHME IIPOTOKJIETKH. lIepBble KIIETKM M HMX DSBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam M nepuojaM. Karapxei. Apxeickas u
nporepo3oiickass dpel. llaneosolickas spa u €€ mepuoabl: KEeMOPHICKUH,
OpPJIOBUKCKHH, CUITYPUUCKUN, TIEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Meso30iickas 3pa U €€ epuoibl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickass »pa W €€ mNepuojabl: MNaJCOrC€HOBBIA, HEOIE€HOBBIM,
AHTPOITOr€HOBBIM.

XapakTepUCTUKA KIMMAaTa W IeOJIOTMYECKUX mporueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMU PACTUTEIBHOIO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [l0siBNIEHHE, pacBET U BBIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MHUpa Kak oOTpaxeHue 3Boiaouud. (OCHOBHBIE
CHUCTEMATUYECKNE IPYIIBI OPTraHU3MOB.

DBOJIOIMS YETTOBEKA. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burue npencraBieHui o
NPOUCXOXKIAECHUN YeJIoBeKa. MeTtonbpl H3ydeHHUs aHTpororeHe3a. (Cxonctsa u
pa3yinuus 4eI0BeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHHUE YETTOBEKA.

JBmxymue  cuibl  (pakTopsbl) aHTPOIIOrE€HE3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIA 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJUN TPY/A, MBILLJICHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBU 3BOJIIOLMU YEIOBEKA: aBCTpajJonuTeku, Yenosek
ymensli, YenoBek mnpaAmoxomamui, YemoBek HeaHIepTANbCKuW, UYenosek
pa3ymHbIil. Haxonku uMCKOmaeMbIX OCTaTKOB, BPEMsl CYIECTBOBaHMs, 00JIacTb
pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYIHAL.

Yenoseueckue packl. OCHOBHBIE  OONBIIME  PACBl:  €BPOINEOUIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (9KBaTOpuajibHAas),  MOHTOJOHUIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJNMHCTBO 4e€IOBEYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHme COTHEYHOM CHUCTEMBI», «Pa3BuTHE
OopraHuyeckoro mupa», «PacturenpHas KieTrka», <« KuBoTHas  KJIeTKay,
«IIpokapuornueckast Kietka», «CoBpeMEHHas CHUCTeMa OPraHMYECKOr0 MHpPay,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHUS YEIOBEKAa U YETOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJlOBEKa», «JlpeBHeunmue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeyeckue pacsh».
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O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHJepTaablla, KPOMAaHbOHIIA), CJCHKH WU
n300pakeHUsT KaMEHHBIX OPYAUd TMEpBOOBITHOIO YeIOBeKa (KaMHU-YOMIEPHI,
pyomna, ckpebjia), TreoXpOHOJOTrHYecKass TaOnuIa, KOJUIeKIus «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

[IpakTuueckas padora Ne 1. «/3yueHue MCKOMAEMbIX OCTATKOB PACTEHHUM U
KUBOTHBIX B KOJUIEKIIMSIX.

DKcKypeHsl «IOBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WJIM KpaeBeIUECKUN My3ei).

Tema 3. OpranusMbl U OKpPY:KaIIAs CpPeaa.

DKOJIOTUS KaK HayKa. 3aJa4yd U pa3fesibl SKOJIOTUH. MeToabl SKOJIOTHYECKUX
UCCIIEA0BAaHNN. DKOJIOTNYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckne (daktopel. Kiaccudukamus skomorudeckux (aKkTOpOB:
abuoTudeckue, OWOTHUYECKHE U aHTPOMNOreHHbIe. JleHCTBUE HSKOJOTMYECKHUX
(bakTOpOB HAa OPTaHU3MBI.

AOGuotnueckne (akTopbl: CBET, TEMIEpaTypa, BIaKHOCTh. DOTONEepruoan3Mm.
[Ipucniocobnenust  OpraHU3MOB K  JCHCTBUIO  aOMOTHYECKHX  (PaKTOPOB.
buonornueckue puTMsl.

buornueckue (bakTopHI. Bunnr OMOTHYECKUX B3aUMOIEVCTBUM:
KOHKYPEHITUS, XUIIMHUIECTBO, cuMOM03 u ero (opmel. [lapasutusm, koomeparus,
MyTyaau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAXJICOHMUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHUe OWOTHYECKMX B3aUMOJCHCTBUM ISl CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAaKTEPUCTUKU Tonyianuu. (OCHOBHbIE IOKa3aTeln
MOMYJISIMU: YUCICHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[mHaMuka 9ucI€HHOCTH MOMYJISIIUU U €€ peryJsisiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkens.

Tabmuuel u cxemsl: Kapta «lIpupognsie 30HbI 3emuny, «Cpeabl 0OUTaHHS
OpranusmoBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH TOMYJISAIMU HHGY30pUU-TY(Penbkuy, «[IurieBsie memnm».

JlaGopaTopHblie 1 NpakTHYecKue padoThl:

Jlabopartopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PacTEHUN U3
Pa3HbIX MECT OOUTAHUS».
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JlaboparopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa».

[Ipaktuueckas padora Ne 2. «[loncuéTr miIOoTHOCTH NOMYNSUUN Pa3HbIX BUIOB
PaCTEHUIN.

Tema 4. Coo01mecTBa ¥ 3KOJIOrH4eCKHe CHCTEMBI.

CooOmiecTtBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBasd,
npocTpaHCTBeHHasA, Tpoduueckas (muieBas). Bunpbi-gomunantel. Csizu B
ouoreHose.

Dxoyioruyeckre cucrtembl (dkocucTtembl). lloHsiTue 00 »dKocucTEME U
ouoreornieHo3e. @DYHKIIMOHAIbHBIE KOMIIOHEHTHl 3KOCUCTEMBI: TPOIYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpoduueckue (mumieBbie) YpPOBHH OJKOCHCTeMbI. [lWieBble IeMU U CETH.
OCHOBHBIE TIOKAa3aTeIM SKOCHUCTEMbI: Ouomacca, NPOAYKIHUS. DKOJIOTMYECKHE
OUPAMUIbL: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYHMBOCTh, CAMOPETYJISALNS, pazBuTHE. CyKIeccusl.

[IpupoaHble IKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOI'O
WIH IIMPOKOJIMCTBEHHOI O JIeca.

AHTpOTIOT€HHBbIE  DKOCHUCTEMBI.  ATPO3IKOCHCTEMBl. Y POOIKOCUCTEMBI.
buonorudeckoe n X03sMCTBEHHOE 3HAUCHUE arPOIKOCUCTEM 1 YPOOIKOCHCTEM.

buopasnoobpaszue kak QakTop ycroiunBocTH 3KocucteM. CoxpaHeHue
OMOJIOrMYEeCKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, cocTaB U CTPYKTypa
ouoceprr. JKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH Ouochepbl Kak
ro0ambHOW 3KOCHUCTEMBI. JlMHAMUYeckoe paBHOBeCHME U oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOreoXMMHUUECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
azota). 30HaNbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emsin. AHTPONOreHHbIe U3MEHEHUs B Ouocdepe.
I'mo6anbHbIE 2KONTOrHYECKUE TPOOTIEMBI.

CocyniecTBoBaHNE MIPUPOJIBI U YEJIOBEUECTBA. Coxpanenue
O6uopa3zHooOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBa palOHATBHOTO
YIOPAaBICHHUS TPUPOJHBIMU pecypcaMd M HX HUCHOJIb30BaHUE. JloCTHXKeHUs
OMOJIOTMHU U OXpaHa IPUPOJIbI.

JdeMoHcTpanuu:

[Toptpersi: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipl u cxembl: «llumieBbie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«[Ipuponneie coobmiectBa», «llenu nuranus», «IKOJIOTMUYECKAs MHUPAMUTIAN,
«buocdepa u yenoBek», «IKOCUCTEMA HMIMPOKOIUCTBEHHOTO jiecay, «KocucTeMa
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XBOWHOro  Jjeca», «buoneHos Bomoéma», «ArpoueHosd», «lIpumepHsie
AQHTPOTIOTEHHBIC  BO3JICUCTBUS Ha  Opupoay», «BaxHelne HMCTOYHUKU
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX Boa», «IlouBa — BaxkHe#IIass cocTaBistoas
ouocheprr», «Daktopsl Aerpaganuu mouBy, «llapHukoBeril d3pdexT», «DakTopbl
pPaZMOaKTUBHOTO 3arpsi3HeHus Ouocdeprl», «OOmas cTpykTypa Ouocdepsi,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 23KpaH OHocheps»,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azora B IpUpOIE».

O6opynoBanue: Mojaenb-ammukanus «Tunudable OHOIIEHO3BI», TepOapwHii
«PactutenbHble cOOOIIECTBaY, KOMUIEKIIUU «bHUolieH03Y, «BpeauTenu BaxKHEUIIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUIEKUIMH pacTeHUH W
KUBOTHBIX, MPUHAUIEKAIINE K PA3HBIM 3KOJIOTMYECKUM TpPYIIIIaM OJHOrO BH[A,
Kpacnas kuura Poccuiickoit ®@enepanuu, H300paKEHUs] OXPAHAEMBIX BHUIOB
pacTeHU U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BUOJIOTUX HA BA30OBOM YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS OOYyYaIOIMMHUCSA IIPOTpaMM  CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NHMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS mpeamera «buomorusy»
BBIJICIIEHBI CICAYIOIINE COCTABISIOIINE: OCO3HAHUE O0YUYaIOIIMMUCS POCCUICKOM
IPaXXIaHCKOW UIACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOIPEICICHUIO, HAJIW4Yhe MOTHBAMM K  OOYYECHHIO  OHOJIOTHH,
I[eJICHANPABICHHOE PAa3BUTHE BHYTPCHHUX YOEXKIEHHUH JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPHYECKHX TPaIUIHA Pa3sBUTHI OHOJIOTHYCCKOrO
3HaHUsI, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JCATETBbHOCTH I[IEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, TPUCYIIIMMHA CHCTEME
OMOIOTHYECKOr0  00pa30BaHUs, HAaJMYUE SKOJOIMYECKOro IMPaBOCO3HAHMA,
CIIOCOOHOCTH CTAaBUThH LIEIN U CTPOUTH JKU3HEHHBIC IJIAHbI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MpeaMeTa «BUonorus» noCTUTraTCs B
CIMHCTBE Y4YeOHOW W BOCIHHMTATEIBHOW JEATCILHOCTH B COOTBETCTBUH C
TPaIUIIMOHHBIMH POCCUHCKAMH COIMOKYIBTYPHBIMH, HCTOPHUECKUMHU U TyXOBHO-
HPABCTBCHHBIMH IIEHHOCTSMH, MPUHATHIMH B OOINECTBE MpaBMIAMH W HOPMaMH
MOBEJCHUS W CHOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CAaMOBOCIIUTAHHS W
CaMOpPAa3BUTHs, Pa3BUTHS BHYTPEHHEH MMO3WIMHA JUYHOCTH, MATPUOTHU3MA,
YBKEHHSI K 3aKOHY W IPABOMOPSIKY, YEIIOBEKY TPyAa M CTapIIeMy MOKOJIEHHIO,
B3aHMHOIO YBa)KEHHUs, OEPEKHOTO OTHOMICHHWS K KYJIBTYPHOMY HACIEOHIO H
TPaJIUIMIM MHOTOHAIMOHATIBHOTO Hapona Poccuiickoit denepaiuu, npupoae u
OKpYXaroUIen cpee.

JIMYHOCTHBIC pe3yabTaThl OCBOCHHSA yueOHOro mpeamera «buoaorus»
JIOJDKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIUXCS PYKOBOJICTBOBATHCS
c(OPMHUPOBAHHOW BHYTPEHHEH TMO3MIMEH JHUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpPHMEHTAIMi, [O3UTHBHBIX BHYTPCHHHUX  YOEKICHHH, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IIEHHOCTSAM POCCHMCKOro OOINECTBa, PACIIMPEHHE >KU3HEHHOIO
OIbITA U ONBITA JCITEIBLHOCTH B MPOIECCE PEaNM3allid OCHOBHBIX HAIpaBICHUN
BOCITUTATEIbHOM IEATEIILHOCTH, B TOM YHUCIIC B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:
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c(hOpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOro 0OIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB M O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIbHOCTA IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH Y4EOHBIX M IMO3HABATENbHBIX 3aJ1au, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMPENEIATh COOCTBEHHYIO TIO3WIIMIO I10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHUE YUYUTHIBATH B CBOMX JIEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMH YOXKIICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COIIMAIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
yueOHBIX, T[O3HABATENbHBIX M UCCIENOBATEIbCKUX 3aJa4, YBAXKUTEIbHOIO
OTHOIIEHUS K MHEHHIO OINMOHEHTOB TMpHU OOCYKICHUHM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH IEpE.
Ponunol, ropmoctm 3a cBOM Kpal, CBOWO PoauHy, CBOW S3BIK U KYJIBTYpY,
IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHUE K MPUPOJTHOMY HACIIEIHUIO U MaMSITHUKAM MPUPOMbI,
NOCTHXEeHUsIM Poccuu B Hayke, UICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILIEHUBATh BKJIAJT POCCUHCKMX YYEHBIX B CTAaHOBJIEHUE U
pa3BuTHEe OMOJOrMM, TOHMMAaHUS 3HA4YeHHUS OWOJIOTMU B TO3HAHHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOI'0 00IIIEeCTBA;

uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIIy;KEHHMIO W 3amure OtedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME IYXOBHBIX IEHHOCTEW POCCUMNCKOrO HAPO/a;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JJUYHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJUTEIISIM, CO3JJAaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O TIPUHATHUS IIEHHOCTEH CEMEHWHOMW JKM3HU B COOTBETCTBUHU C
TpaauLusMU HapoaoB Poccuu;
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4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

NOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEUCTBUS KMUBOM IPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO (JIArONOIyYHsi:

NOHMMAaHWE W pealu3alnus 3J0pOBOro M 0e30MacHoro obpaza KU3HU
(3mopoBOo€  TMHUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWil W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryuspHas Quanyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U IICUXHUYECKOMY 3/I0POBbIO;

NOHMMaHUE I[EHHOCTH MpaBWJI HHIUBUIYAIBHOIO M  KOJJIEKTUBHOIO
0e30MacHOro MOBE/IEHUS B CUTYAIIUAX, YIPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCEACTBUN W HEMPHSITUS BPEAHBIX MPUBBIYEK (YHOTPEOICHHS
AJIKOT0J151, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTM TEXHOJOIMYECKOM W COLMAJIbHOU
HAIPaBJI€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBLHO
BBITIOJIHATD TaKYIO JIEATEIbHOCTD;

UHTEPEC K Pa3InyHbIM cdepaM MpoPecCHOHATBHON AESTEIHHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIK BBHIOOpP Oyaymieil mnpodeccuu U pearn30BHIBAThH
COOCTBEHHBIE KU3HEHHBIE TUIAHbI;

TOTOBHOCTH M CIOCOOHOCTh K OOpa3oBaHMIO M CamMoOOpa3oBaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0J10TH4eCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKU LEJIeCO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS OKOJOTHYECKOM KYyIbTYphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TMOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUN ISt
OKPY’KAIOIIEN CPEMBI;

OCO3HAHHE TJI00ATBHOTO XapakTepa IKOJIOTMYECKUX MpoOjeM W MmyTed ux
penieHus;

CIIOCOOHOCTh HMCHOJIB30BaTh MpUOOpETaeMble NpPU HU3YYEHUH OHOJIOTHU
3HAHUS M YMEHUsI TIpU pelIeHUH TPoOJieM, CBS3aHHBIX C palUMOHAJIbHBIM
IPUPOIOIIONb30BaHUEM  (COONIIOICHHE  TPaBWJI  TIOBEICHHUS B TPUPOJIE,
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HAIIPaBJICHHBIX HA COXPAHEHHWE pPAaBHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHoCchephl);

AKTUBHOE HENpUsATHE JEWUCTBUH, NPUHOCIIIMX BpPEI  OKpYXKaloleh
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATrONPHUSTHBIE KOJIOTHUECKUE
MOCJIEICTBUS MPEAINPUHUMAEMBIX JIEUCTBUI U MIPEAOTBpAIIaTh UX;

HaJIUYUe Pa3BUTOTO IKOJOTMUECKOI0 MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IMO3HABATEIIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTH HKOJOTHUECKOMN
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKM M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJoOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYJIbTYpPhl KaK CpEICTBA
B3aUMOJICHCTBUS MEXIY JIIOJAbMU U MTO3HAHUS MUPA;

NOHUMaHHe CcrnenuUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
GbopMUPOBAaHUU PAIIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU IIEJIOCTHOIO
NpEe/ICTaBlIeHUs 00 OKpY)KAloIIeM MHpPE KaK O €IMHCTBE MPUPOJIbI, YeIOBEKAa U
o0IecTBa, B TO3HAHWHM TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpodsieM
COXpaHEHUS IPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU /JII COBPEMEHHOW IMBUJIU3ALINM:
oOecrieuyeHusi HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHE IMEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh PECypCHBIE TPOOIEMBI  Pa3BHUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJIa U3 TII00ATBHBIX AKOJOTMUECKUX MPOOIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OWMOJOTMYECKUX 3HAHUU B IENSIX
MOBBIILIEHUS OOIIeN KyJIbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKITMOHATLHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpHU U3y4YE€HUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJb30BaTh TOJIydaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOUEHUS! HAa OCHOBE HAY4YHBIX (AKTOB U
UMEIOIINXCS JaHHBIX C IEJIbIO MTOTYyUYEHHUsI TOCTOBEPHBIX BBHIBOJIOB;
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CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA JUIS
perieHus mpobsieM B peajbHbIX JKU3HEHHBIX CUTYaIIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOW MAESITETbHOCTH, TOTOBHOCTH OCYIIECTBISTH
NPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATENbHOCTh UHIMBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
camMo00pa30BaHWIO, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHWM TO0 OuWoIOrMH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAINPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHsS y4yeOHoro mpemmera «buomorusy»
BKJIFOYAIOT: 3HA4YMMble I8 (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONIuXCs
MEXIUCHUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHenuPUKy METOJ0B IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHs, SBJICHUE, MPOLECC,
CUCTE€Ma, Hay4HbId (PaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpUs,
UCCe/0OBaHNe,  HAONIOJICHUE,  HW3MEpPEHUe,  DJKCIEPUMEHT U JIPYTHX),
yHUBEpCaJIbHbIe ydeOHbIe JeWcTBUS (TTO3HABaTElIbHbIE, KOMMYHHUKATUBHEIC,

pEryJIATUBHEIE), o0ecreynBaroue dbopmupoBaHue GyHKIIMOHATHHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYyYalIIHUXCS, CIOCOOHOCTh
o0yJaronuxcs UCTIOTIH30BaTh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHPOBO33PCHYCCKHE 3HAHMS W  YHUBEpPCaJlbHbIC Yy4eOHbIE JCHCTBHS B
ITO3HABATEJILHOW M COLIMAJILHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIero
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH NMO3HABaTeJIbHbIMHU
AeCTBUAMM:

1) 6azoBble JJOrHYECKHE IeiiCTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHUWA MPUEMBI JIOTUYECKOTO MBbIIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KilacCupUKaIMu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWUBATh
CBSI3U C IPYTUMH TTOHSITHSIMH);

OMpENeNsATh LEeNU JCATEIbHOCTH, 3aJaBasi MHapameTpbl U KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEIISIMHU;

UCITIOJIb30BaTh OMOJIOTMYECKUE TMOHITHUS JUIsl OOBSICHEHUs (PAKTOB M SIBICHUMN
YKABOU IIPUPOJBI,



25

CTPOUTBH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHbBIE, JE€IYKTUBHbBIE, IO
AHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUHS] B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

IPUMEHSATh CXEMHO-MO/IEJIbHBIE cpeacTtsa I IIPEICTaBIICHUS
CYLIECTBEHHBIX CBS3€HM M OTHOIICHHWH B M3y4aeMbIX OMOJIOTHMYECKHX OOBEKTax, a
TAaKK€  TMPOTUBOPEYMH  Pa3HOrO0  poOJa,  BBISIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabaTrbhiBaTh IUIAH pEIICHUs MPOOJIEMbl ¢ YYETOM aHaIM3a UMEIOLIUXCA
MaTEpUaJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN AESITEIBHOCTH;

KOOPAMHUPOBATh W  BBIMNOJHATH pabOTy B  YCIOBUSAX  PpEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHNHN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIa/IETh HAaBbIKAMU y4eOHO-UCCIIEIOBATENLCKON U MIPOEKTHOM JESITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEUIECHUs MPAKTUYECKUX 3a1a4, IPUMEHECHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIOJIb30BaTh PAa3JWYHbIE BHUJABI JIEATEIBHOCTH I10 IOJYYEHUIO HOBOIO
3HAHMS, €ro HHTEpPHpeTalUH, MNPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COLIMAIbHBIX IPOEKTOB;

¢bopMUpOBATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NTOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 0Opa30BaTEIbHOM
JEATENBHOCTH U KU3HECHHBIX CUTYaLUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHMs, HaXOAUTh apryMEHTHI JUIS J10KAa3aTelbCTBA
CBOMX YTBEP)KJICHMI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

AHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHMs 3aJadyd  Pe3yJIbTaTHhl,
KPUTUYECKN OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

J1aBaTh OILIEHKY HOBBIM CUTYyal[UsIM, OLIECHUBATh MPUOOPETEHHBIN OIbIT;

OCYILIECTBIISITh LIEJICHAINIPABICHHbII MOUCK MEepeHOca CPEACTB U CHOCOOOB
JeMCcTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUUYECKYIO OOJacTh
KUZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTell;
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BBIIBUTATh HOBBIE WJEH, MPEANaraTb OPUTHHAIIBHBIE MOAXOABI M pEIICHUS,
CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE AIbTEePHATUBHBIC PEIICHHS.

3) padora ¢ uHpopmManuei:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOT O
nocoOusi, Hay4YHO-NIONYJSAPHON JUTEpaTrype, OHOJIOTMYECKUX CIOBapsX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHeTe), aHAIM3UpPOBAThH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ IOCTOBEPHOCTh U HENPOTUBOPEUHUBOCTH;

(dopMynupoBaTh 3aMpOCHl U MPUMEHATH PA3IUYHBIE METOMABI MPHU TOUCKE U
otbope Ouonornueckor mHpopMamy, HEOOXOAUMOM JJisl BBIOTHEHUS YYEOHBIX
3a/ay;

npuobpeTaTh OMNBIT HCMIONb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHiA, COBEPIIEHCTBOBATH KYJIbTYpy aKTUBHOTO UCTIOJIB30BAHUS PA3THUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSAITETILHO  BBIOMpATh  ONTUMANbHYIO  (GOpMYy  MPEACTABICHUS
Oounonornyeckor nHbopmaruu (cxembl, Tpaduku, AHarpaMMsbl, TaOIUIBI, PUCYHKH
" [pyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KadeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckor HHpOpMANUE: TPUMEHATH XHUMHUYECKue, (Qusndeckue W
MaTeMaTU4YeCKue 3HAKU W CUMBOJBI, (popmyibl, aOOpeBHATypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  pACIIO3HABAHUS W 3alUTHl  WHGOpMAIIWH,
UHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJaieHUe YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMY /1€ICTBUSIMH:

1) obmenme:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAaJOre WIM AUCKYCCUU TIO CYIIECTBY OOCY>KAaeMoW TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJICHHS OTHOCUTEIHLHO BBITIOJHEHUS MpeajiaraeMoil
3a/1au, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3MIIUHN JIPYTUX YYaCTHUKOB
JIMAJIora Uik JUCKYCCHUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIICHHs, TOHUMATh 3HAYCHHE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHS KOH(MIMKTHBIX CHUTYaIlUH,
YMETbh CMAT4aTh KOH(QIMKTHI U BECTH NEPETOBOPHI;

BJAJIETh Pa3IMYHBIMHU CIIOCOOaMU OOIIEHUS U B3aUMOJICHCTBUS, MOHMMATh
HaMepeHUs IPYTuX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOppPEKTHOU (hopMe (HOpMyIHpOBaTH CBOU BO3PAKEHUS;
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Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eSTeJbHOCTD:

NOHMMAaTh M HCIIOJIB30BaTh MPEUMMYIIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboThI pH PEIICHUN OUOJIOrMYECKON MPoOIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh
OpUMEHEHUS TPYNIOBBIX ()OPM B3aUMOACHCTBUS NP pEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;

OpUHUMATh  L€M  COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JCUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH JACHCTBUM,
pacnpeneisTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001U pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTh HOBBIE IPOEKTHI, OLIEHUBATh WJEM C TO3UIUA HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISTh TO3UTHUBHOE CTPATETMYECKOE IMOBEAECHUE B Pa3IUYHbBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OByajieHNe YHUBEPCAJIbHBIMH PeryJIsTHBHBIMH JeHCTBUSMMU:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIS BBISIBJIEHUS MNpoOJIeM M UX
pElIeHHs] B )KM3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIeJIeBbIe M CMBICIOBbBIE
YCTAHOBKM B CBOMX JEHCTBUAX M MOCTYIKAX MO OTHOIIEHHUIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETILHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIIATH
npo0JyieMbl, CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO  COCTABJISITH  IUIAH  PELICHUs NpoOJieMbl € YYETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEINOYTECHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4€OHOI0 MpeAMeETa Ha OCHOBE JIMYHBIX MPEAIOYTECHUA;

JieJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, Oparb OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CoCcOOCTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJbTYPHBIA YPOBEHb.
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2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHTYalldsM, BHOCHUTh KOPPEKTHUBBHI B JEATCIHHOCTS,
OLIEHMBATh COOTBETCTBUE PE3YILTATOB IICIISAM;

BIAJCTh  HABbIKAMHM  I[IO3HABATEJIBHON  peduiekCMH  Kak  OCO3HAHHS
COBEPIIAEMBIX JCHCTBUH M MBICIUTEIBHBIX IMPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAHH, UCIIONB30BaTh MPHUEMBI pedIeKCHH IS OLCHKH CHTyallMH, BBIOOpa
BEPHOT'O PEIICHHUS;

yMeTh OILIEHUBaTh PUCKH M CBOEBPEMEHHO MNPHUHUMATh PEIICHUSA IO HX
CHIDKCHHMIO;

IPUHUMATh MOTHBBI W apryMEHTHI JPYIHX TPH aHaIW3€ pPe3yJbTaToB
JEATETbHOCTH;

3) npuHATHE ce0s1 M APYTHUX:

IPUHUMATH Ce0s1, TOHMUMast CBOM HEAOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apryMEHTHI JPYIHX TPH aHaIu3e pe3yJbTaToB
JEATEbHOCTH;

IpU3HABaTh CBOE MPABO W MPaBO APYTUX Ha OLIMOKH;

pasBUBATh CIIOCOOHOCTH MMOHMMATh MHP C MTO3HMIIMK APYroro 4ea0BeKa.

HPEIMETHBIE PE3YJIBTATBI

[Ipeamernsie pe3ynbrarbl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crierupuyeckue st yueoHoro npeamera «buomorus»
Hay4yHbl€ 3HAHUS, YMEHHUS U CIOCOObI IEUCTBUI MO OCBOCHHUIO, MHTEPIIPETAIIUH U
npeoO0pa30BaHUIO0 3HAHUN, BUBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3JIMYHbIX YUYEOHBIX CHUTYallUsiX, a TAaKKE€ B PEaTbHBIX
KU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX c Ouosorueid. B mporpamme npeamerHbie
pe3ybTaThl MPEICTaBICHBI M0 TOAaM 00yUYEHHUS.

[IpenmerHble pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 10
Kaacce TOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U PO OMOJIOTUMU B CUCTEME HAYYHOI'O
3HAaHUSl E€CTECTBEHHBIX HayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOM KapTUHbI MHpa U HAYYHOTO MHPOBO33PEHHs, O BKJIAJE POCCHUCKUX U
3apyOeXHbIX Y4YEHBIX-OMOJIIOTOB B pa3BUTUE OHOJIOrMM, (YHKIUOHAIbHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELIECHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEpKaHWE OUOIOTUYECKUX TEPMHUHOB WU TOHSATHHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0onu3M (OOMEH BEIIeCTB U IpEBpalleHUE
SHEPruM), TOMEOCTa3 (CaMOpPEryJIslMs), YPOBHEBAs OpPraHU3alus KUBBIX CHCTEM,
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CaMOBOCHPOMU3BEICHHE (PENPOAYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3Jaratb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpalibHAs JIOrMa MOJICKYJIApHON Ouonorun), 3akoubsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensiTh rpaHUIIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIaJIETh METOJaMU HAYYHOTO IMO3HAHMS B OMOJIOTHU: HAOIIOICHUE U
ONKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U IMpPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXY HCCIEIyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHUE IMOIYYECHHBIX
pEe3yNbTaTOB, MCIOJIb30BAHHBIX HAy4YHBIX MOHITHH, TEOPUA M 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHbIEC NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
9yKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB W IMPEBpAIICHHUs 3HEPTUU B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOT0 W SHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHAMBUAYAIbHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE TPUMEHSTh TMOTYyYEHHBIEC 3HAHUS JJISI OOBSICHEHUS OMOIOTHYECKUX
IPOLIECCOB M SIBICHUH, JJIsl MPUHATHS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HU C LeNpl0 oOecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS M 30POBBS
OKPY>KaIOIUX JII0/IeH, COOII0IEHUS] HOPM IPAMOTHOI'O IMOBEACHUS B OKpY»KaroLIeil
OPUPOAHON Cpele, NMOHMMaHue HEOOXOIMMOCTH HCHOJb30BaHUS JOCTHKEHUN
COBpPEMEHHOMU OMOJIOTUH U OHMOTEXHOJIOrui TUIS PalMOHAILHOTO
PUPO/IOTIOIb30BAHUS;

YMEHUE peuiaTh 3JIEMEHTApHbIE TEHETUYECKHE 3ajJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBAaHUE, CLEIUIEHHOE HACIEJOBAaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUIHOTO CKpPELIMBAHMS Ui NpPEICKa3aHus HAclieOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE M TPAKTUYECKHE PaldOThI, COOMIOAATh
paBWiIa MpHU paboTe ¢ y4EOHBIM U 1a00PATOPHBIM 00OPYI0BaHUEM;

YMEHHUE KPUTHYECKH OIIEHMBATh M HHTEPIPETUPOBATh HUHGPOPMAIUIO
OMOJIOTMYECKOT0  COJEP)KaHUs, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCCOBOM MH(OPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOIOrUH,
MeAUIMHE, OMOTEXHOJIOTUH;
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YMEHUE CO03[aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCTIOJIh30BATh OHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus» 6 11
Klacce NOJKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHUWA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHpPOBaAHMM COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPa U HAy4HOI'O MHPOBO33PEHHUS, O BKIIAJEC POCCHICKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTMH, (PYHKUMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs dKU3HEHHBIX 3a7a4;

YMEHHUE paCKphIBaTh COJIEp)KaHWE OUOJIIOTMYECKUX TEPMHUHOB WU TOHATHUIM:
BUJ, TIOMYJISALUS, TeHO(OH/I, SBONIOIHS, ABIKYIIHUE CUIbl ((haKTOpPbI) IBOJIOLUH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pAa30BaHUE, IKOJIOIMYECKUE (PAKTOPHI,
HKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBl, PpEAYyLEHThl, LEeNu MUTAHUS,
HKOJIOTUYECKasi MupaMua, OnoreorneHos, ouocgepa;

yMEHHE WH3/IaraTh OHOJIOrHYecKHe Teopuu (dBONMIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsieBoro cxonacrtsa K. M. bospa, uepenoBanusi riaBHBIX HalpaBieHUH U
nyreit sBomoruu A. H. CeeprioBa, yuenust o 6uochepe B. . Bepranckoro),
OIIPENENATh TPAHUIIBl X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJAMHU HAYYHOT'O MO3HAHUS B OMOJOrUU: HAOIIOIEHUE U
OIHMCAaHUE JKUBBIX CUCTEM, IPOLECCOB U SBJICHUMN, OpraHu3alus U IMPOBEICHUE
OMOJIOTMYECKOr0  HOKCIIEPUMEHTa,  BBIABI)KEHHWE  THIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCICAYEMbIMH BEITUYMHAMHU, OOBSICHEHHE IMONYyUYEeHHBIX
pe3yNbTaTOB, UCIOJIH30BAaHHBIX HAYUYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbl HA OCHOBAHUM IOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUIOB, TOMYJIALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa3oBaHMs, MPHUCIIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOTMYECKHX (PAKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TOTOKAa DSHEPrUM B DKOCHUCTEMAX, AHTPOMOTCHHBIX HW3MEHEHUH B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHHUE TPUMEHSTh MOJyYEHHbIC 3HAHUS JJI1 OObSACHEHUS OUOIOTMYECKUX
NPOIIECCOB U SIBICHUMN, NJISI MPUHATHS MPAKTUUYECKUX PEHICHUH B TOBCETHEBHOM
KU3HU C 1IeNpl0 oOecredeHus Oe30MacHOCTH CBOETO 370pOBbS M 30POBBS
OKPY’KaIOIUX JII0/IeH, COOII0IEHUs] HOPM IPAMOTHOI'O TMOBEACHUS B OKpY Karowieil
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OPUPOTHON Cpeae, MOHUMaHHEe HEOOXOIWMOCTH WCIOIB30BaHUS JOCTHKEHUN
COBpPEMEHHO OMOJIOTUH JIJISl palliOHAIEHOTO MPUPOAOIOIE30BAHNS;

YMEHHE peliaTh JJIEMEHTapHbIE OMOMOTUYECKUE 3a/1aul, COCTABISATH CXEMBI
nepeHoca BEIEeCTB U DHEPTUU B IKOCUCTEMAaX (L€ MUTAHUsA);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE M MpPAKTHUECKHE pPaOOThHI, COOIIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HUHQPOPMALIUIO
OMOJIOTMYECKOr0  COJEP)KaHMSA, BKJIIOYAIONIIYIO IICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpPEICTBa MAacCOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepualibl),  paccMaTpuBaTh  I[JIOOANbHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMoJIOrHYecKyt0 MH(GOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHIATUIHBIN anmnapaT OMOJIOTUH.
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TEMATHNYECKOE IINTAHUPOBAHUE
10 KUIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3aeiioB H TeM nudpoBLIE
Ne n/mm P Kontpoasubie | IIpakruueckue (witepp )
NMPOrpamMmblI Bceero odpa3oBaTejibHbIE
padoThI padoTbI
pecypchl
bubnunorexa LIOK
1 brostorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U KX OpPraHU3aLUs 1 bubmmorexa [OK
P H https://m.edso0.ru/7f41¢c292
bu6anoreka LIOK
X I 1 1
3 MMHYECKUI COCTAaB U CTPOEHUE KIICTKU 8 httos://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 XK 6
HBHCACATCARHOCTD KACTKH https://m.edso00.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 but6mmoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTS U HI3MEHUUBOCTD 8 1 15 bubanoreka LIOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenexmust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bubnunorexa LIOK
8 P 1
C3CPBROC BpEMA https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 4
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11 KJIACC
KoauuecTBo yacoB JIeKTPOHHBbIE
HanmeHoBaHHe pa3/iesioB U TeM uudpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMporpaMMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
bu6mmoreka [IOK
1 1
IBOTIOUHOKHAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHUE KU3HU Ha 9 1 05 bub6nmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprasu3Mel 1 OKpYKaioLas cpeia > https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 1
Coo0111ecTBa ¥ 3KOJIOTMYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bubmuorexa [IOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 2.5
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IHOYPOYHOE INTAHUPOBAHUME
10 KUIACC

KoaunuyecTBOo 4acos

Jdara nzydyenus

No K DJIEeKTPOHHBIE
; ontp undposbie
n/ Tema ypoka OJTBHbL Hpakriy o0pa3oBaTe/ibHbIE
n Bceero e ecKue Iian dakT pecypesi
pador padoTbI
bl
bubmmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
Meto1bl O3HAHUS KUBOW IPUPOBI.
[Tpaktuueckas padora Ne 1 o Teme Bu6 OK
2 «Hcnonb3oBaHue pa3IMuHbIX METOJIOB 1 0.5 htI:sz'I/I;IrzT:cII;?Jgru 186366122
[P U3y9EHUH OUOJIOTHYECKUX T '
00BEKTOBY
3 XuMHUYECKU cocTaB KieTku. Boja u 1 bubmuoreka [JOK
MHHEPAIBHBIE COJIA https://m.edso0.ru/863e674e
bu6 OK
4 benku. CoctaB u cTpoeHue 6eIKoB 1 ht?sz'I/I;IrzT:(ﬁxI)lru 186366h72
depMeHTHI — OHOJIOTHYECKHE
karanu3aTopsl. JIP Ne 1 «3yuenune Bu6 OK
5 KaTaJUTHYECKON aKTUBHOCTHU 1 0.5 mommorexa I

(dhepMeHTOB (Ha MpUMEpPe aMHJIa3bl WU
KaTaJia3bl)»

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6b72
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6 VYrnesoasl. JIunuabsl bubmorexa HOK
AR A https://m.eds00.ru/863e6870
bu6mmoreka LIOK
7 H .ATO®
YICICHHOBRIC KUCITOTR https://m.edso0.ru/863e6d5c
8 Hcropus u MeTOBI U3yYEHUS KIIETKHU. bubnuorexa [IOK
Knerounas Teopus https://m.eds00.ru/863e6e88
9 Kietka xak menocTHas )uBas cuctemMa
10 buoiiornyeckue cucremsl, NPOLECCHI U bu6muoteka [IOK
UX U3y4YEHHE https://m.eds00.ru/863e6564
NoCTpoeHnue 3yKapuoTHIECKON KIETKH.
JIP Ne 2 «M3ydeHne cTpoeHHs! KIETOK
N bu6nmoreka LIOK
pacTeHHIA, )KUBOTHBIX, TPHOOB U
11 SaKTePIii IO MIKDOCKOMOM Ha 0.5 https://m.edso00.ru/863e6ff0
p A P https://m.eds00.ru/863e716¢
rOTOBBIX MUKpOIpEnapaTax u ux
OTIMCAHUE»
OOMeH BellecTB Uiu
12 meTtabom3M. KonTponbHas pabora Nel bubnuorexa [IOK
1o TeMe" XUMUYeCKui COCTaB 1 https://m.edso00.ru/863e766¢
CTPOEHHUE KIETKH"
bu6mmoreka [IOK
13 O . X
OTOCHITES. ACMOCHITES https://m.edso0.ru/863e7c98
bu6nunorexa LIOK
14 ) it 00
HEPTETHRCCIHH OOMCH https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIETKHU. Jlenenue
15 kietku. Murtos. JIP Ne 3 «Habmonenune 05 bubnnorexa [IOK

MHTO34a B KJICTKaX KOHYMKAa KOPCIIIKa
JIYKa Ha I'OTOBBIX MHUKpOIIpEHapaTax»

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6564
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https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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16 buocunTes Oenka. Peakius bu6nunorexa LIOK
MaTpUYHOT'O CUHTE3a https://m.edso0.ru/863e796e
bubmuorexa [IOK
17 T —
pasciALt — brocuiTes benka https://m.edso0.ru/863e796e
18 Hexnetounsie (hopMbI )KU3HH — bubnmoreka [JOK
BHPYCHI https://m.edso0.ru/863e7540
bubmuorexa [IOK
19 ®opMbI pa3MHOKEHUS OPIraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6nuorexa [IOK
20 Mefios https://m.edsoo.ru/863e7f4a
O6pa3oBaHne U Pa3BUTHE MOJOBBIX
21 kietok. OmnonorBopenue. JIP Ne 4 05 bubnnoreka [IOK
«3ydyeHne cTpoeHus MOJIOBBIX KIETOK ' https://m.eds00.ru/863e81b6
Ha TOTOBBIX MHKpOIIpenapaTax»
29 NunuBuayansHOE pa3BuTHE bu6nunorexa [IOK
OpraHu3MOB https://m.edso00.ru/863e8436
23 I'enetnka — Hayka o bubnnorexa [IOK
HacCJIEACTBEHHOCTH U U3MEHUYNBOCTH https://m.edso00.ru/863e862
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 MIPU3HAKOB. MOHOTrMOpUIHOE bubmorexa OK
P ' P https://m.eds00.ru/863e8878
CKpEILMBaHHE
UTHOPUIHOE CKpEIMBaHue. 3aKOH
25 fI[eSaBI/IIZI/If\[/IOFO Hainuel OBaHMS bubmmorexa LIOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
26 CreryieHHOe HaclleI0BaHue 05 bubmuorexa [IOK

npusHakoB. JIP Ne 5 «M3yuenue

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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https://m.edsoo.ru/863e8c60
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PEe3yIBTaTOB MOHOTHOPUTHOTO 1
JTUTUOPUIIHOTO CKPEIIMBAHUS Y
Jp0o30(hUITBI HA TOTOBBIX
MUKpOTIpenapaTax»

97 I'enetuka nona. HacnenoBanue 1 bubnmoreka [JOK
IIPU3HAKOB, CLIETUICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
M3menunBocTb. HeHacneacTBeHHas
n3MeHYnBOCTh. JIP Ne 6. U3yuenue

28 MoAUGUKAITMOHHONW U3MEHYHBOCTH, 1 0.5 bubmmorexa [IOK

https://m.edso0.ru/863e8efe
MMOCTPOEHNE BApUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBO»
Hacnencrsennas usmeHunBocthb. JIP Ne
29 7. «AHanu3 MyTauui y apo3ohuibl Ha 1 0.5 bubamorera LOK
https://m.edsoo.ru/863e8efe
TOTOBBIX MHKPOIIpEIapaTax»
bu6mmoreka [IOK

30 Penerica uesiobexa 1 https://m.edso0.ru/863e8d78
Konrponbnas paboraNe2 no teme

31 «HacnencTtBeHHOCTS U N3MEHUYUBOCTH 1
OpPTaHU3MOBY

bu6nmoreka [IOK

32 Cenerums kak Hayka i mpouece 1 https://m.eds00.ru/863e9214

33 MeToabl U JOCTUKEHUSI CENEKIIUU 1 bu6mmoreka [IOK
pacTeHuM U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 bubnmnoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e8d78
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11 KITACC

JarTa usy4yenus

KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne nugposble
Tema ypoka
n/n Mayp Bce Kontpo Hpakru o0pa3oBaTe/bHbIE
ro JIbHbIC YeCKUue ILinan dakT pecypchl
padoThI padoThI
1 DBOJTIONHS U METOJIBI €€ U3yUeHUs 1 bubamorexa [IOK
t A v https://m.edso00.ru/863ea20e
) Hcropus pa3BUTHS TpeACTaBICHUNA 00 1 bubnuorexa [IOK
JBOJIIOLINHA https://m.edso00.ru/863e9570
bu6nmorexa [IOK
3 M 1
HEPOSBOIOTHN https://m.edso0.ru/863e9cle
[Monynsuust Kak 3eMeHTapHas
4 eauHMLA Buaa v 3sororuu. JIP Ne | 1 05 bubmuoteka LIOK
«CpaBHEHHE BHUJIOB 10 ' https://m.edso00.ru/863e99c6
MOP(}OTOrHIeCKOMY KPUTEPHIO»
5 JIBrKymue cuitbl (3J1eMEHTapHBIC 1 bubnnoreka [JOK
(bakTOpBl) 3BOIIOLUU https://m.edsoo.ru/863e9da4
bu6nuorexa [IOK
6 E i 0TO 1
CTCCTBEHHBII OTOOP H €ro popMEI https://m.edso00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOINMN:
MIPUCTIOCOOJICHHOCTh OPraHU3MOB H Eub LIOK
noanoTeKa
7 0 JIP Ne 2 «O 1 0.5
BHAO0DpA3OBatHe « anal_{,ﬂe https://m.edsoo.ru/863e9fde
MPHUCTIOCOOTIEHHOCTH OpraHu3Ma U e€
OTHOCHUTEJILHOTO XapaKTepa»
8 Hanpasnenus v myTd MakpO3BOJIOIUN 1 bubmuorexa [JOK



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

9 HeoOpaTuMoCTh 3BOTIONNN
10 HcTopus >xu3HM Ha 3emiie U METOABI €€
U3YyYEHUS
11 ['mnoTtes3sl MPOUCXOXKAECHUS KU3HU Ha bubnmoreka [JOK
3emiie https://m.edso0.ru/863ea5a6
12 Pa3zButue xu3Hu Ha 3emMiie 1o 3pam u bubmuoteka LIOK
repuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3Tallbl BOJIIOIHUH
ACTUTCJIBHOTI'O U JKUBOTHOI'O MHUpa.
13 pH aktuyeckas padora Ne 1 o TGI?\/IG 0.5 bubamorera LOK
P p ) ' https://m.edso0.ru/863ea8bc
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHHI U )KUBOTHBIX B KOJIJICKLIUSIX)
CoBpemeHHast cucTeMa OpraHn4ecKoro bubmmorexa [IOK
14
MHpa https://m.edso0.ru/863ea48e
15 DBOJIOLIUS YeIOBeKa (aHTPOIIOTeHE3) bubmmorera LOK
i P https://m.edso0.ru/863eac2c
JIBrokymue cuitbl ((haKTophl) bubnmoreka [JOK
16
aAHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLUU
YenoBeKa
18 UYenoBeueckue pacbl U NPUPOIHbIE bubnmoreka [JOK
aJarnTalyy YeJIoBeKa https://m.edsoo.ru/863eaea?2
KonTponbHas padora Nel no teme
19 «BO3HUKHOBEHME U Pa3BUTHUE JKU3HU

Ha 3eMIiie)



https://m.edsoo.ru/863e9c1e
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
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20 DKoIoTHs KaK HayKa
21 Cpenpl 00uTaHUs U SKOJIOTUYECKUE bubnnoreka [JOK
(bakTopsl https://m.edso0.ru/863eafec
Abuoruueckue gakropsl. JIPNe 3.
«Mopdoorudaeckrne 0COOCHHOCTH
. bubmuoreka [IOK
22 pacTeHMi U3 pa3HbIX MECT OOUTAHUAY. 0.5
https://m.edso0.ru/863eb10e
JIP Ne 4. «BnusHue cBera Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyCa)
bu6nuorexa [IOK
23 bruotnyeckue dakro
HOTHHCCKHE (AKTOPEL https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapAKTSPUCTUKU
24 nomyssitun. [TpakTudeckas padora Ne 05
2 no teme«lloacuér miaoTHOCTH '
MOMYJISILIUIA Pa3HbIX BUAOB PACTCHUI»
bu6mmoreka [IOK
25 CooOuiecTBa OpraHu3MOB — OHOLIEHO3
HHECTRA OPTattHIMon noneH https://m.edso00.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuorexa [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MOKA3aTeNIN IKOCUCTEMBI.
27 Dxonorudeckue nupamuasl. CBoiicTBa bubamorexa [IOK
PAMIARL https://m.edso00.ru/863eb5fa
skocucteM. Cykueccus
28 IIpupoHbIE SKOCUCTEMBI
29 AHTPONIOTeHHBIE YKOCHCTEMBI
30 buocdepa — riobanbHas sKocucTeMa bubnmorexa LIOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLLIECTBOBAHUS bu6nuorexa LIOK



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
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ouochepsl https://m.edso0o.ru/863ebd16

32 YenoseuecTBo B Onocepe 3emin 1

33 CocyiiecTBoBaHUE TPUPOABI U 1 bubmuoreka [IOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
KonTponbhas paboraNe2 o teme

34 «Coo011ecTBa 1 3KOJIOTHICCKUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPO'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /ITox
pen. Ilaceunuka B.B., AxuronepHoe obmectBo «M31aTenbcTBoO

«IIpocsewienue»

METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJISA
Meronnueckue mocodbwust mis yaurenei, cepus Jlnans YMK mnox

pen.B.B.Ilaceunnka

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/5/



