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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mNporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB oOOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMoIOruu, €€ 3HAYCHUH B MMO3HAHUM KUBOM MPUPOJLI U 00eCIIeYeHUH
CYILIECTBOBAaHMS 4esoBedeckoro oodmiectBa. COrjacHO Ha3BAHHBIM IMOJIOKEHHUSIM,
ompeiesieHbl OCHOBHBIE (DYHKITUU ITPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBleHHWE O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUA OOYHAIONIUXCS CpeJACTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKU 0Opa30BaTEIHLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCA.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNpHUpPOJIHON cpeje.
[TosTOMy Hapsy ¢ U3y4YeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUHN O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCETHEBHOM KU3HU JJIS PEIICHUS MPUKJIAIHBIX 3a7a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEJIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
11eJIECO00Pa3HOT0 TOBENCHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaiam3a
BIIMSHUSL XO3SMCTBEHHON AESTEIbHOCTH YEJIOBEKA HAa COCTOSHHUE MNPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAaHUS K NMPUKIAJTHOW HAIPABIECHHOCTH



yueOHoro npenMera «buosiorus» MpoaUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus
YCIIOBUM JUIsl PEIICHUS] OJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTOopas mpeanosnaraer (GopMupoBaHue Yy  0O0ydarouuxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAayYHOM KapTUHE MHpPA, pACIIMPSET U 0000UIaeT 3HAHUS O KUBOM mpupoje, €€
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMHM W 3BOJIIOLUH, CO3HAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e€30mMacHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecneunBaeT ycuoBUs A pOpMUpPOBaHUS
UHTEIJICKTYaJbHbIX, KOMMYHUKALIUOHHBIX M  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeIHAa3HAaYEeHUH y4eOHOro IMpeamera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOr0 B Mporpamme 1o
OHOJIOTUH.

OT60p coxaepkanusi yueOHoOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3MUIMI KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTbH 3HAHWUA M YMEHHs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
XKU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOro 00pa3oBaHMs.

CTpykTypupoBaHHe cOAEpX)aHUS y4yeOHOro Marepuajsa B IMPOrpaMMe I10
OMOJNIOTHH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Knetka xak Ouomoruueckas cucrema», «OpraHu3m Kak



Ouonoruyeckas cucrema», «CucreMa U MHOTrooOpasve OpraHM4eCKOro MHpay,
«IBOJTIONUS KUBON MPUPOBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMBbl 3HAHUM O OMOJOTHMYECKHUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIyKallluX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3allid, BBIIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEJOBAaHMSIX B OMOJIOTHH;

¢opMupoBaHrUe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHallM3a JAaHHBIX O MYTAX pPa3BUTUS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, WJAEH M TOJIXOJOB K HM3YYEHHIO >KMBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHU3aLUY;

CTAaHOBJICHME Yy OOydJarommxcst oOmel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW TPHUPOIbI HAa OCHOBAaHMHM 3HAHMA W ONBITA, MOJYYCHHBIX MPH
W3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHf;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOII0OICHUS ITUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUM B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB NMpeaMeTHOI o0nacTh « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



J{nst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero oopa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Henento), B 11 kimacce — 34
yaca (1 gac B He/1eII0).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUH C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOM MPUPOJIBI.

JlaGopaTopHble 1 NIpaKkTHYeCKHe padoThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB TIPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUA.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpPTraHU3AIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BellecTB B KieTke. [loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKuEe CBoicTBa OenkoB. buonormyeckue
GbyHKUIMUU OENKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a u  Ae30Kcupudo3a),
aucaxapuapl  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIIMM YTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonornmueckue Qyukmum sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kierke. Kiierounas teopus — npuMep B3aMMOJAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIMKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApUM u mmacTua. Buasl tumactun. HememOpanhbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOW MPUPOAEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «brocunres 0enka», « CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



ATDy», «CtpoeHnEe 3yKapuOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUH, W3MEpPEHU, HKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHass pabotra No 2. «U3ydeHwe CTpoeHHS KIETOK pacTEHUM,
YKUBOTHBIX M OakTepHuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OIMCAHUEN.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUeCKUid OOMEH) — JB€ CTOPOHBI E€JUHOIrO0 Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJIEICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl 3SHEPreTUYEecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okKucIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. DddexTuBHOCTD
HHEPIreTUICCKOr0 OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
WNBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BMY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel nutanus, «Merabommuzm», «MUTOXOHAPUSY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WIM KU3HEHHBIM LUK KiaeTku. MHTepdaza U MuTos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenune knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasumme Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JIeJICHWE HaJBOE, II0YKOBAaHHE OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu wmeiio3a. Ilpouecchl, mpoucxomsiiue Ha CTaausix Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIICKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssinus, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounbrii uukmy, «Pemmukamus JHK», «Mutos3y,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4yenoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIEKOnuTaromero», «Kapumokunes B kieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIMpPENnapaTaxy.

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUU B CTAHOBJICHUM TEHETUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTAaHOBJIEHHbIE . MeHnenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3us THOPHUAOB IEPBOTO
nokojeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHHWe. 3aKOH  HE3aBUCUMOTO  HACJIeIOBaHUS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HAacCJIE[IOBaHMIO FeHOB. HapyIieHue cuerieHusi reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCcKre KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporaMmeTHeie opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

M3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEICTBEHHAsI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KauyeCTBEHHBIE NMPU3HAKKM U HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTalinoHHast ©”3MeHYMBOCTh. Knaccudukanus MyTanuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U npuurHbel MyTauuid. MytareHHble (PakTOpBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka yenoseka. Kapumorun demoBeka. OCHOBHBIE METOIbl T€HETHKHU
4eJI0OBEKa: FeHeaIOrnYecKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-anamm3a. HacmencTtBeHHble 3a00JIeBaHUS UEIIOBEKA: T'CHHEBIC OOJIC3HU,
00JI€e3HN C HACJIEICTBEHHOW MpeApacroioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
Oosie3Hel. MeauKko-TeHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuplr u  cxembl:  «MOHOTMOPUIHOE  CKpELIMBAHHE U €0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulrBaHHUeE»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Metio3»,
«B3auMozeicTBue alIENbHBIX T'€HOB», «l'€HETMYEeCKHEe KapThl pPACTEHUH,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJEHOBAHUS,
CLUEIUICHHOTO ¢ mojom», «KapHoTumbl 4YenoBeka M IKUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTalmoHHas U3MEHUYHUBOCTDY.

O6opynoBanue: MojAeNU-aNIUIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HopMa, MyTanuu
(bopMBbI KPBUIBEB U OKPACKH Telia), Tepoapuii «['opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenrne MoaupUKAIIMOHHON N3MEHUYHUBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Apo30(uiIbl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Mpaktueckass pabora Ne 2. «CocTaBieHWE W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYpHBIX pacTeHUM. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpo/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCOBBIM U MHIUBUIYATbHBIA OTOOPHI B
CENEKIIMU PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas rtulOpuamsanus u €€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 U
MOJy4YCHUE TOIMUILIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHUM, >»XKUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruyeckue M dtuyeckue  npobnemsl. MO —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

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

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnonausy, «OObEKTH OuoTexHonorum», «KiaeTouHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuiit «CenbCKOX035IHCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

OKCKypcusi«OCHOBHBIE METOJBI M JOCTHUKEHHUSI CEJEKIMH PACTEHUW H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OUOJIOTHSL.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOJONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B MAaJICOHTOJIOTUYECKON JIETOMUCH, TMEPEXOJHbIe (OPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CWJIBI ABOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) BOJIONKMKM BUIOB B NpHpojae. MyTallmoOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OPraHU3MOB KakK pe3yJbTaT dBOJOIUU. [IpuMepbl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DusIeTUYECKAs, JUBEPreHTHas,
KOHBEPTeHTHas1, mapajuiesbHas. HeoOpaTtuMoCTh IBOJTIOIIUH.

[IpoucxoxieHne OT HeCHeNHaTM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromias
crienuanu3anus. AIanTUBHAs paydalysl.



JdeMoHCcTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BruTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamnronHas
U3MEHYHUBOCTEY, «Apomopdo3b», «Umnoamanrammm», «OOmIas aereHepansy,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHHUE.

OO6opynoBaHuE: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJOB U CEMsH, KoJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeJb «OCHOBHBIC HAIIPABJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapta wmupa, KoJuleKuus «DOpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «/po3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie M NpakTUHYecKUue padoThbl:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHaydHble TpEACTaBICHUS O 3apOXKJICHUM >KU3HU. HayudHble THIOTE3bI
BO3HUKHOBEHHUS KWM3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMus. XUMHUUYECKas
HBOMIONUS. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BOIIOIMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJICTKU. IIepBbie KIETKM W HX DBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. llameosoiickas spa u €€ MEepUOABI: KEMOPHUIICKUH,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030HcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickags »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KIMMaTa M IeoJIOTMYECKUX NpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOIO U JKUBOTHOIO Mupa. ApoMOop(o3bl y pacTeHUl H
KUBOTHBIX. [T0osIBIIEHME, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoJronys 4esioBeka. AHTPOITOJIOTUs KaK Hayka. PazBurue npeacraBieHui o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl M3ydeHHs aHTpororeHesa. (CxoxcrBa u
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBI 0TOOp. OOIIeCTBeHHBI 00pa3 KU3HH,
W3TrOTOBJICHHE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, YenoBek mnpsamMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pa3ymHblil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre pacbl. OCHOBHblE  OONbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi), = HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOWJIHAS
(a3maTcko-amMepukaHckas).  UepTsl  NPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. IOpu, Y.
apBuH.

Tabmumer 1 cxembl: «Bo3aukHoBenue ComHeyHOM cHUCTEeMBI», «Pa3Burne
opraHudeckoro wmupa», «PacturenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNaJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHune — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBOHIIA), CIJICTIKH WJIU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PAaCTEHHUH U
YKUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKOJIOTHs KaK HayKa. 3aaud ¥ pa3aeibl 3KOJOTHH. MeTO bl SKOJIOTUYECKUX
UCCJIET0OBAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonornueckne (dakTopel. Kraccudukamus sKoJoTHYecKuX (HaKTOPOB:
abnotnyeckue, OWOTHMYECKHME U AHTPOIOreHHbIe. JIEHCTBHE SKOJOTMYECKHX
(bhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue (hakTophI. Bungsr OMOTHUYECKUX B3aMOJIEUCTBUI:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepamus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEWUCTBUN JMJI CYLIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTean
NOMYJISILUNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIUUU U €€ PeryJisiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «Ilpupognsie 30HbI 3emun», «Cpeabl oOUTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJISIMU HHPY30puu-Ty(henbkuy, «IlumeBsie memm.

JlabGopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padota Ne 2. «IloncyéT NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkosiornueckue cuctembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ounoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muiEeBbIe) YPOBHU HKOCUCTEMBbI. [luileBble 1eMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKIMHM, YHCICHHOCTH, Omomacchl. (CBONCTBA 3KOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB U CTpYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHUecKoe paBHOBecME€ M oOpaTHas CBS3b B
ouocdepe.

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

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI " YeJIOBEYECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMH M MX HCHOJIb30BaHuE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIEca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKH
3arpsi3HEHMs BO3JyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIasi cocTaBistomas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiil 3pdext», «DakTopbl
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJielb-anmuiuKkanus « TUrnuuHble OMOIIEHO3bI», TepOapuii
«PacTtutenbHble coo0IIeCTBaY, KoJieKuun «buoiienos», «Bpenurenu BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIEKIMH pACTEHUH W
YKUBOTHBIX, MPUHALIEKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIAM OJHOTO BH[A,



Kpacnas kuura Poccuiickoii ®denepanuu, H300paKeHHS OXPaHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

Cornmacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3ysibTaTam
OCBOEHHUS OOy4YaloIMMHUCSA MporpaMMm cpeaHero oOiero  00pa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTaThl OCBOEHHUS MpeaMeTa «bUOoIorus» JOCTUraroTCA B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOlleccaM CaMOIO3HAHHWS, CaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepauuu, Opupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIIMEH JIMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1)rpaaaHncKoro BOCIMTAHMS:



c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPHU CO3JaHHU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€,

YMEHHUE YUYUTHIBATH B CBOUX ACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYyJIbTYPHBIMUA IEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHWYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TO3HABATEIBLHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXXUTEJIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IMEpE.
Ponunol, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOA;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauuusMHu Hapos1oB Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE YMOIIMOHAIILHOTO BO3/ICHCTBUS KUBOW IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBA TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro obpasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quuueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHHWE IIEHHOCTH TPaBUJ HWHAWBHUIYATbHOTO H  KOJUIGKTHBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOKAIOMINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HAIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

UHTEpPEC K pa3Nu4yHbIM cdepaM mpodhecCHOHANIBHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KHU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOE OTHOIICHHE K TMPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIIMICHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
TUIAHUPOBAHUSI TIOCTYNIKOB M OIEHKH WX BO3MOXHBIX TOCIEICTBHMA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM W TyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HANpaBICHHBIX HAa COXpPaHEHHE pPAaBHOBECHS B OJKOCHUCTEMAaX, OXpPaHy BHJIOB,
aKocucTeM, brochepsr);



aKTUBHOE HENpUIATHE JEUCTBUM, MPUHOCAIIUMX Bpel  OKPYKAIOIIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHS, IKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YHWTATENbCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/laHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
pU U3Y4eHUH OHOJIOTHH;

NIOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 OJYYEHUS! TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METAINIPEIJMETHBIE PE3YJIBTATbBI

MertamnpenMeTHbIe pe3yiIbTaThl OCBOCHHs ydeOHOTO mpeamera «bumomorusy
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHSATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TMO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MpPOlLiecC,
CUCTEeMa, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, W3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Yy4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue (GyHKIMOHATBHOM
FPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIeTro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM

1)0a30Bble JIOruYecKue AeHCcTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATECILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPHH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU NIOCIIEIACTBUI ACATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2)0a30Bble MCCIIE0BaATEIbCKHE HeICTBUSA:

BJIa/IETh HaBbIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUIBI JCITEIBHOCTUA 110 IIOJIYYEHHIO HOBOTO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYyIUpOBaTh COOCTBEHHBIE 3a7aydl B 00pa30BaTEILHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISTh LEJICHAINIPaBICHHbII MOUCK MEepeHoca CPEACTB M CHOCOO0B
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiararb OPUTrMHAJIbHbIE MOAXOJbl M PEIIEHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
otbope Omonornyeckoil mHpopMalru, HEOOXOAUMOMN JIJIsl BBITIOJHEHUS YYEOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Oouonornueckoit nHGopMauu (cxemsl, TpaduKy, AUATPAMMBI, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1)o6menue:

OCYILIECTBIISATh KOMMYHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JTMasora Wil TUCKYCCUN);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, MOHUMATD
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2)coBMeCTHas AeSITeIbHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAaHIHOW U WHAMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1)camoopranu3amnus:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacuMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHHUI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIaCTAX 3HAHUN, TIOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JCUCTBUM UM MBICIUTENBHBIX TMPOLIECCOB, UX PE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHMUIO;



NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEesATEIbHOCTH;

3)npuHsaTHE Ce0A U APYTrUX:

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TTO3UIIUU JPYTOTO YeTIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHMs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE€ B PEATbHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TOJAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosiorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCThH 3HAHUU O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KApTUHBI MUPa U HAYYHOI'O MHUPOBO33PEHMS, O BKJIAJAE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS )KU3HEHHBIX 3a7a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
XKU3Hb, KJIE€TKa, OpraHu3M, Meraboau3M (OOMEH BELIECTB M IMpEBpalICHHUE
DHEPTUH), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBasT OpraHU3aIlisl KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIeTOoYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOTMa MOJEKYJsSpHOW Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
MX IIPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOACHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SIBJICHUW, OPraHU3alMsl U IPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX



pe3yibTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBPAIICHUS DHEPIUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30IacHOCTHU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYXKaroLIei
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS TOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEelI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS AJSl MpeICKa3aHusl HaclIeJOBaHUA MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBaTh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHYECKOTO COJEP)KAHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOTO
3HaHUs ECTECTBCHHBIX HAyK, B (OPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Ye€JIOBEKa [Tl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpBhIBaTh COJACpKaHHE OWOJOTHMYECKUX TEPMHHOB WM TIOHATHUM:
BU/I, IONYJISALNS, T€HO(OH, SBOJIOLMS, ABMXKYILIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
IPUCIIOCOOTIEHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, IKOJOTHMYECKHE (DAKTOPHI,



DKOCHCTEMA, NPOIYLEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENH I[UTaHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CesepuioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISIBICHHE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKKM CTPOEHUS OHOJIOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOpPOB Ha OpPraHU3MbI, IEepeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS sl OOBSICHEHHUS OMOJIOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJHATh JIA0OpATOpHBIE W TpaKTU4YeCKHe paboThl, cOOI0IaTh
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULIEHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmm4yecTBo yacos JJIeKTPOHHBIE
Ne HauMeHoBaHMe pa3/ieioB U (undpossbie)
Konrpoasnsie IIpakTruyeckue
n/n TeM NMPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
bubmmoteka IIOK
1 b 2 1 0.5
VIOTIOTERL Tkt Hayra https://m.edsoo.ru/7f41c292
5 JKuBbie CUCTEMBI U UX 1 bu6mmoreka IJOK
OpraHu3aIus https://m.edso0.ru/7f41¢c292
3 XUMHYCCKHAM COCTaB U 8 1 bubmoteka IIOK
CTPOCHHE KIICTKU https://m.edsoo.ru/7f41c292
4 KuznenesTenbHOCThb KICTKU 6 bubmoreia LIOK
A https://m.edsoo.ru/7f41c292
P
: agMHO)Ke;fe ie — : . Bu6mmorexa LIOK
WHIVUBHU bH BUTH
FHBHAY P https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
5 HacnencrBeHHOCTE U 3 15 bu6moreka IJOK
W3MEHYUBOCTH OPTaHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuust OpraHu3MoB. 3 bubmmoreka [{IOK
OCHOBBI OMOTEXHOJIOTHMH https://m.edso0.ru/7f41¢292
bu6moreka IJOK
8 PesepBHOE Bpems 1

https://m.edsoo.ru/7f41¢c292
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OBIIEE KOJIMYECTBO YACOB IIO

4
[IPOTPAMME 3



11 KJIACC

KosanuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB u u¢posbie
Ne ni/m pasi Konrpoabnsie IIpakTnueckue (uicpp )
TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsbl
bu6mmoreka IJOK
1 2 0 9 1
BOTOMHOHHAL BHOTOTI https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE 9 05 bubmuotexa [JOK
KM3HM Ha 3eMiie ' https://m.edsoo.ru/7f41cc74
OpraHu3Mbl U OKpY>Karolas bubmmoreka [JOK
3 5 1
cpena https://m.edsoo.ru/7f41cc74
4 CooO1mecTBa u 9 bu6amoreka I{OK
HKOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka IJOK
P 2
> C3CPBHOC BpENA https://m.edsoo.ru/7f41cc74
BIIIEE KOJIMYECTBO YACOB I1T
OBbII] OJI CTBO HACOB IIO 34 0 55

[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosauyecTBo 4acoB Jara JJIeKTpPOHHbIE HU(PPOBbIE
i Tema ypoka Beero Kontpoabnsie IlpakTnueckue — o0pa3oBaTeJibHbIE
patéoTbI padoThI pecypchl
buonorusa B cucreme 0002 buoamorexa LIOK
Hayx 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToab! ITO3HAHUS 10.09.24

KVUBOU MPUPOJBI.
[IpakTruueckas padora

Ne 1 «Mcnonp3oBanue 1 05 bu6mmoreka [JOK
pas3IMYHBIX METOOB ' https://m.edso0.ru/863e6122
MIPU U3yYCHHUH
OMOJIOTUYCCKUX
0OBEKTOBY
Buonornueckue 17.09.24
3 CHUCTEMBI, ITPOIECCHI 1 bubamorexa [IOK
’ https://m.edso00.ru/863e6564
WX U3y4CHHUE.
XHAMHUYECKHH cOCTaB 24.09.24
izf:;én?);iiionn 1 bubmorexa [IOK
https://m.edso0.ru/863e674e
CraproBas

AUarHoCTHUKa



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

benku. CocraB u

01.10.24

bubmmoreka [JOK

> CTpoeHHUE OEIKOB https://m.edso0.ru/863e6b72
DepMeHTb — 08.10.24
OMOJIOTHYECKHE
KaTaJu3aToPBhl.
JlabopaTtopHas
6 i;fg (;?egl;el 05 bu6moteka [HOK
. https://m.edso0.ru/863e6b72
KaTaJTMTHICCKON
aKTHBHOCTH
dbepMeHTOB (Ha
MIpUMEpEe aMHJIa3bl
WJIA KaTaJia3bl)»
15.10.24 bubanoreka [IOK
! YreBoms. JimE https://m.eds00.ru/863e6870
g HyknenHoBbie 22.10.24 bubanoreka IIOK
KUACIOTHL. ATD https://m.edsoo.ru/863e6d5c
05.11.24
S i bitGorexa LIOK
https://m.edso0.ru/863e6e88
Knerounas reopus
Krerka kak 12.11.24
10 1IeJIOCTHAS KUBas
cucreMa
11 Crpoenue 0.5 19.11.24 bubmoreka [JOK

3YKAPUOTHYECKON

https://m.edsoo0.ru/863e6ff0



https://m.edsoo.ru/863e6b72
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KJICTKHU.
JlabopaTopHas
paborta Ne 2
«3yuenune crpoeHus
KJIETOK PACTEHUM,
KUBOTHBIX, TPUOOB U
OaKTepuii 1Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax u
UX ONKCAHUE»

https://m.edso00.ru/863e716¢

12 OOMeH BelIecTB WM 26.11.24 bubmnoreka [IOK
MeTaboIu3M https://m.edsoo.ru/863e766¢
13 doTtocuHTE3. 03.12.24 bubanoreka [IOK
XeMOCHHTE3 https://m.edsoo.ru/863e7c98
14 DHepreTUYeCKHit 10.12.24 bubmmoteka [TOK
oOMeH https://m.edsoo.ru/863e7aae
JKV3HEHHBIN KT 17.12.24
KJIeTKuU. [lenenue
KJIETKU. MUTO3.
15 JlaGoparopHas 05 bubmmoreka [JOK
pabora Ne 3 https://m.edsoo.ru/863e7dc4
«HabmoneHue

MHTO3a B KJIICTKAax
KOHYMKa KOpCIIKa



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

JIYKa Ha I'OTOBBIX

MHKpompenapaTax»
Buocunres Oeika. 24.12.24
16 Peakuus maTpuaHOTO bubmorexa HOK
https://m.edso0.ru/863e796e
CHHTE3a
17 Tpancusmms — 14.01.25 bu6mmoreka IJOK
OouocuHTE3 OelKa https://m.edsoo.ru/863e796e
18 Hexnerounsie hopMbI 21.01.25 bu6moteka [JOK
KHU3HU — BUPYCHI https://m.edsoo.ru/863e7540
@OopMBI pa3sMHOKEHUS 2012 bubmorexa LIOK
19 https://m.edsoo.ru/863e81b6
OpramisMos https://m.edso0.ru/863e831e
. 04.02.25 Bbubimoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
O6pazoBanue u 11.02.25
Pa3BUTHE MOJOBBIX
KJICTOK.
O110/10TBOpEHHME.
21 JlabopaTopHas 05 bubmoteka [JOK
pabota Ne 4 https://m.edso0.ru/863e81b6

«3yuenue cTtpoeHus
MTOJIOBBIX KJIETOK Ha
TOTOBBIX
MHKpoInpenaparax»



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
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

29 WuauBHayanbHOE 18.02.25 bubmanoreka IIOK
pa3BHUTHE OPTAaHU3MOB https://m.edso00.ru/863e8436
I'eHeTHKA — HaAyKa O 25.02.25
23 HaCJIeI[CTBeHHOgTH u bubmorexa [TOK
https://m.edsoo.ru/863e86f2
U3MCHYHBOCTHU
3aKOHOMEPHOCTH 04.03.25
N Rt BuGmorera LIOK
https://m.edsoo.ru/863e8878
MonorudpuHoe
CKpeIIUBaHNe
JluruGpumHoe 11.03.25
CKpeIIuBanue. 3aKoH
25 Hegagf/ICI/IMOFO bubmorexa [IOK
https://m.edsoo.ru/863e89a4
HaCJICIOBAHMS
MIPU3HAKOB
CueruieHHoe 18.03.25
HacJICIOBaHHE
MIPU3HAKOB.
JlabopaTopHas
26 pabota Ne 5 05 bubmmoreka [JOK
«3yuenue ' https://m.eds00.ru/863e8c60
pEe3ybTaTOB

MOHOTHOPHIHOTO U
JTUTHOPHUIHOTO
CKpEIIUBaHUs y



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

po30¢hUIIbl HA
TOTOBBIX
MUKpOITpeTrapaTax

27

I'eneruka noma.
Hacnenosanue
MIPU3HAKOB,
CIIECTIJICHHBIX C IT0JIOM

25.03.25

bubmmoreka [JOK
https://m.edsoo0.ru/863e8c60

28

N3MeHYnBOCTSD.
HenacnencrseHnHas
W3MEHYUBOCTb.
JlabopaTopHas
pabota Ne 6.
N3yuenune

MO U (DUKAITMOHHON
M3MEHYMBOCTH,
IIOCTPOCHUE
BAapUALIMOHHOTO psiia
Y BApUALTMOHHOMN
KpPUBOW»

08.04.25

0.5

bu6morexa IJOK
https://m.edso0.ru/863e8efe

29

Hacnencreennas
M3MEHYHBOCTb.
JlaGoparopHas
pabota Ne 7. «Ananus
MyTaluu y
npo30oduIel Ha

15.04.25

0.5

bu6mmoreka [{JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

TOTOBBIX
MUKpOIIpenapaTax»»

30

31

32

I'eneTrka dyenoBeka

PesepBHbIl ypoOK.
O000111eHKE 110 TEME
«HacnencTtBeHHOCTh
1 I3MCHUYMBOCTD
OpraHu3MOB)

ITA Utorosoe
TECTUPOBAHUE

22.04.25

29.04.25

06.05.25

bubmmoreka [JOK
https://m.edso00.ru/863e8d78

bubmoteka IIOK
https://m.edso0.ru/863e9214

33

Cenekuus Kak HayKa
u nporecc Metoasl u
JTOCTHXKECHUS
CEJICKIIUM PACTEHUUN U
KABOTHBIX

13.05.25

bu6morexa IJOK
https://m.edso00.ru/863e9214

34

buorexHonorug kak
OTpacib
MPOM3BOJICTBA

20.05.25

bu6moreka IJOK
https://m.edso0.ru/863e9336

OBIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34



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

11 KJIACC

Koaun4yecTBO 4acoB

JJIeKTPOHHbIE HU(POBLIE

Ne Hara
Tema ypoka Kourpoabnubsie IIpakTHuyeckmne o0pa3oBaTesbHbIEC
n/n Bcero U3Y4ECHUA
padoTbI padoThI pecypchl
1 DBOIOLHUS U METOBI 1 bu6mmoreka IJOK
e€ u3yueHUs https://m.edso0.ru/863ea20e
"
, | B |
bt https://m.eds00.ru/863e9570
IBOJTIOITUHT
bu6mmoreka [JOK
3 M 1
FRPOIBOIOLHA https://m.edsoo.ru/863e9cle
[Homymsius kak
AJIeMEeHTapHast
CAVHUIIA BUIA U
4 ?fa%zmgﬂ; . ast pabora 1 0.5 bubmorexa [IOK
TOpHAas T :
PATOPHA P https://m.eds00.ru/863e99c6
Ne 1 «CpaBHeHune
BHJIOB TIO
MOPGOJIOTHYECKOMY
KPUTEPHIO»
Hpwicymie ciet bu6mmoreka IJOK
3) (371eMeHTapHbIe 1

(haKkTOpbI) IBOTIOLIUU

https://m.edso00.ru/863e9da4



https://m.edsoo.ru/863ea20e
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EcrectBennsbIit 0TOOD
U ero Gopmbl

bubmmoreka [JOK
https://m.edsoo0.ru/863e9ed0

PesynbraTsl
HBOJTIOIUH:
MPUCTIOCOOJIEHHOCTD
OpTraHU3MOB U
BUJI000pa30BaHue.
JlaGoparopHas paboTa
No 2 «Onmcanue
MPUCTIOCOOJICHHOCTH
OpraHusma u eé
OTHOCUTEIBHOTO
XapaxkTepa»

0.5

bu6mmoreka [JOK
https://m.edsoo0.ru/863e9fde

10

Hanpagiienus u nmytu
MaKpO3BOJIIOIIUU
Heob6patumocTs
HBOJTIOLINH

Hcropus xu3HU HA
3eMJiie U METOJBI €€
H3YUYCHHUS

bu6mmoreka [JOK
https://m.edso00.ru/863e9cle

11

['vnoresnl
MIPOUCXOXKICHUS
JKU3HU Ha 3emiie

bu6mmoreka [{JOK
https://m.edsoo0.ru/863ea5a6

12

PasButue xu3Hu Ha
3emuie 1o 3paM U

bu6moreka IIOK
https://m.edsoo.ru/863eabhe



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

Iepruogam

OCHOBHBIC ATambI
HBOJIIOLIMH
PacTUTEIBHOTO U
YKUBOTHOTO MUpA.
[TpakTrueckas pabota

bu6moreka IIOK

13 Ne 1 «M3yuenue 05 https://m.edsoo.ru/863ea8bc
HCKOIIaEMbIX
OCTaTKOB PaCTEHUHN U
JKNBOTHBIX B
KOJUICKIIUAX»
14 S;(?Tr;meHHaﬂ bubmoreka [JOK
https://m.edsoo.ru/863ea48e
OpraHu4cCKOro Mupa
15 DBOJIIOLIMS YEJIOBEKa bu6amoreka [{JOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
6 fg;’ggff)e CHITH Bu6mmorexa LOK
https://m.edsoo.ru/863ead44
aHTPOIIOT€HE3a
17 OcHOBHBIC CTaOUU
JBOJIKOIINU YEIIOBEKA
YemoBeueckue pachl U BuGmorexa LIOK
18 MIPUPOIHBIE

ajaliTanmy 4C€JI0BCKa

https://m.edsoo.ru/863eaea?



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

19

20

21

22

23

24

Pe3epBHBIN ypoK.
O060011eHNE TTO TEME
«Bo3uunkHOBeHHE U
pa3BUTHE KU3HU Ha
3emie»

DKOJIOrHsl Kak HayKa

Cpenpl oOuTanus u
AKOJIOTHICCKUE
bakTopsl

AOuotuueckue
(aKTOpBHI.
JlaGoparopHas paboTa
No 3.
«Mopdonoruueckue
OCOOEHHOCTH
pacTEeHM U3 Pa3HbIX
MECT OOUTaHUS.
JlaGoparopHas paboTa
No 4. «Bnusinue cBera
Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCa

buotnueckue
(bakTopsl
DKOJIOTHYECKHE
XapaKTEPUCTUKU

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

bub6moreka [JOK
https://m.edsoo.ru/863eb10e

bu6morexa IJOK
https://m.edso0.ru/863eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

25

26

HOMYJIALUN.
[TpakTrueckas pabota
Ne 2 «IToncuér
IJIOTHOCTHU
MONYJIALUN Pa3HBIX
BHJIOB PACTCHUIN

CoobmiecTBa
OpTraHU3MOB —
OHOILICHO3
OKOJIOTHUECKHE

CHUCTEMBI
(3KOCUCTEMBI)

bu6mmoreka [JOK
https://m.edso00.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo0.ru/863eb46a

27

28

29

OcCHOBHBIE
MoKa3aTenu
HKOCUCTEMBI.
DKOJIOTUYECKUE
nupaMubl. CBOMCTBa
DKOCUCTEM.
Cykueccus
IIpuponusie
HKOCUCTEMBI
AHTpOIOTE€HHBIE
HKOCUCTEMBI

bu6mmoreka [JOK
https://m.edso00.ru/863eb5fa

30

buochepa —
riaoOanpHas

bu6moreka IIOK
https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

AKOCHCTEMA 3eMJIn

3aKOHOMEPHOCTHU
31 CYIIIECTBOBAHMS
ouochepsl
YenoBeuecTBO B

32
ounochepe 3emn

CocyiiecTBOBaHUE
33 IPUPOJIBI U
YeJ0BeYecTBa

bu6moreka IIOK
https://m.edsoo.ru/863ebd16

bu6mmoreka [JOK
https://m.edsoo0.ru/863ebale

PesepBHBIN ypOK.
O060011IeHHE TEMBI
34 «CoobmiecTBa 1
9KOJIOTUYECKHUE
CHUCTEMBI»

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61mecTBo «M3narenbcTBo
«ITpocsenienue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonios A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepaoe o0miectBo «M31ateascTBoO
«IIpocBenieHue»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

1. buonorus (6a30Bb1il ypoBeHs). Peanuzarus @I'OC 0cHOBHOTO 00IIETO
oOpa3zoBaHusl : MeToanyeckoe nocodue ans yuurens / E. A. Hukumosa, I'. TO.
Cemenosa; non pea. E. A. Hukumosoi. M.: ®I'BHY «MHCTUTYT cTpareruu
pa3ButHs odpazoBanus PAOy», 2022. 170 c.: uin.

2. [IpenogaBanme eCTeCTBEHHO-HAYYHBIX MTPEIMETOB B YCIOBUAX OOHOBIICHUS
COJICp’KaHus ¥ METOZOB IIKOJIEHOTO 00pa3oBanus (€ds00.ru) 2) [penogaBanue
€CTECTBEHHO-HAYYHBIX MMPEJAMETOB B YCIOBHIX OOHOBJICHHSI COACPKAHUS U
METOJIOB IIKOJIbHOTO 0Opa3oBanus (2).pdf

3. Meroandeckue peKOMEHIAIMH 110 OpraHU3aluK U ITPOBEICHHUIO
OMOJIOTHYECKOr0 SKCIIEPUMEHTa Ha ypokax ouosoruu (€ds00.ru) 2) 4.
MeTtoauveckne peKkOMEHIANY TI0 OpTraHU3aIlu U IPOBEICHUIO
OMOJIOTUYECKOTO 3KCIIEPUMEHTa Ha ypokax ouosoruu (1).pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1.buoJiorust. IeKTPOHHBINA Y4eOHUK

http://biologylib.ru/catalog/

2.BupryajbHasi o0pa3oBaTe/ibHas1 J1a0opaTopus
http://www.virtulab.net

3.http://center.fio.ru/method

4. http://www.altai.fio.ru/projects/group4/potok13/site/index.html



https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=http://center.fio.ru/method&sa=D&ust=1604341093724000&usg=AOvVaw1bFLb8-S_0p3nUl1VOrSBG
https://www.google.com/url?q=http://www.altai.fio.ru/projects/group4/potok13/site/index.html&sa=D&ust=1604341093725000&usg=AOvVaw2RQRMUrtBAUobvCuK7l3Gu

