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TOYKA v POCTA

[ToscHMUTeNbHaa 3anuncka

Ll,eHprI o6pa3OBava ECTeCTBeHHO-HayHHOVI HanpaBNeHHOCTN «Touka poCTa» CO34aHbl C UENbHO pasBuTna 'y 06yqarou.w|x09| ECTECTBeHHO-Hay‘-IHOI\/’I,

MaTemMaTM4ecKoil, MHqJODMaLI.VIOHHOVI rPamMoTHOCTMN, QJODMI/IpOBaHVIFI KPUTNYECKOTO N KPEATUBHOIO0 MbllLINEHNA, COBEPLUEHCTBOBAHNA HaBblKOB ECTeCTBeHHO-HayHHOVI

HanpaBNeHHOCTU, a TaKXe A1 NpaKTU4eckoil 0TpaboTKM y4e6HOro maTepmana no yyebHoIM npegmeTam «Pusnka», «XuMus», «bronoruns».

Llenb n 3agauu
Peannsauuns oCHOBHbIX 06Le06pa3oBaTenbHbIX MPOrpaMm no yyebHbIM npeameTam eCTEeCTBEHHO-HayUHOI HanpaBfeHHOCTW, B TOM YKCie B paMKax BHEYPOUHOIi
feAaTenbHOCTN 0ByyatoLmnxcs.
PaspaboTka M peanusauus pasHOYPOBHEBbIX [LOMOMHWUTENbHbIX 06Le06pa3oBaTe/ibHbIX NPOrpaMmM eCTECTBEHHO-HAay4YHOW HampaBAeHHOCTM, a TakXe MHbIX

MporpaMm, B TOM YKUC/IE B KAHUKY/ISIPHbIN nepuog,.
BoB/ieueHMe yyalmxcs U nejarornyeckux paboTHUKOB B NMPOEKTHYIO AEATENbHOCTb.

OpraHusayus BHey4eGHOI AeATeIbHOCTU B KAHUKY/ISAPHLIA neprog, pa3paboTka v peannsalus COOTBETCTBYHOLWNX 06pa30BaTe/ibHbIX NPOrpamMmm, B TOM YUC/e 415
narepei, opraHW30BaHHbIX 06pPa30BaTENbHBIMU YUPEXAEHUAMMN B KAHUKYNSPHbI/ NMEPUOA.

MoBbILLEHNE NMPOYECCMOHAILHOIO MAcTEPCTBA NeAarornyecknx paboTHUKOB LIEHTPA, pean3youmnx 0CHOBHbIE U AOMOHUTE/IbHbIE 061Le06pa30BaTe/bHbIE
Mporpammsi.

Co3gaHune UeHTpa «Touka pocTa» npegnosaraeT passnTue o6pa3oBaTesibHOM UHDPACTPYKTYpbl 06Lie06pa3oBaTe/ibHOM OpraHM3alny, B TOM YKC/IE OCHALLEeHMWe
06LLe06pa3oBaTeNibHON OpraHU3aLuu:

o6opyfoBaHMEM, CpeACcTBaMW O06YYeHWS W BOCMMUTAHUS ANS U3y4YeHUs (B TOM 4YUC/ie IKCMEPUMEHTANIbHOT0) NpeaMeTOB, KYPCOB, AMUCUMMAWUH (MOAYnNeid)
€CTECTBEHHO-HAYYHOI HanpaBfeHHOCTW NPU peannsalm 0CHOBHbIX 06LLe06pa3oBaTe/ibHbIX MPOrpaMM W JOMOHUTE/bHBIX 06L,e06pa30BaTe/lbHbIX NPOrpamMm, B
TOM Yucne 415 pacliMpeHus COAepXaHns y4ebHbIX NpeamMeToB «Pusnka», « XuMus», «bronorus»;

060pyf0BaHMEM, CPEACTBAMU 0BYUYEHWUS U BOCMUTAHWS 415 peannsaunm nporpamMmm A0oMNoJHUTENbHOT0 06pa3oBaHUs eCTECTBEHHO-HAYYHO HanpaBeHHOCTE;
KOMMbIOTEPHBIM 1 UHLIM 060PY40BaHUEM.

Mpogun/bHbIA KOMMIEKT 060pYyAOBaHNS MOXeT 6biTb BbIGpPaH A5 06Lie06pa3oBaTeNbHbIX OpraHW3aLuii, UMe WX Ha MOMEHT CO34aHus LeHTpa «Touka pocTa»

HaGop cpefCcTB 0BYYEHWUS M BOCMUTAHWS, MOKPLIBAKOLWMA CBOMMU (PYHKLMOHAIbHBIMW BO3MOXHOCTAMW 6a30Bble NOTPEGHOCTW MPU U3YUYeHWUU Y4YeBHbIX MPeaMeToB

«Pusnka», «XuMua» n «brnonorua.

MuWHMManNbLHO H606XO,CI,VIMbI6 QJyHKLI,I/IOHa]'IbeIe n TeXHN4Yeckune Tp960BaHI/IFI n MWHUMa/lbHOE KOJINYECTBO OﬁOpy,ﬂ,OBaHI/IFI, nepeyeHb pacxofHbIX MaTepwnanos,

cpeancTs O6y'—IeHVIFI n BOCNMUTaHWA ANA OCHalWeHWAa LUEHTPOB «Touka pocCTa» onpeaendrTCcA PernoHanbHbIM KOOpAMHATOPOM C Y4eToMm I'IpmmepHoro nepeyHA

060pyj0BaHUS, PACXOAHbIX MAaTepuanoB, CPeACTB OOYuYeHWs W BOCNUTAHUS ANs co3fjaHus W obecnevyeHUs (PYHKLUMOHMPOBAHWUS LEHTPOB 06pa3oBaHus ecTe-



CTBEHHO-HAY4YHOI HanpaBfeHHOCTU «ToYKa pocTa» B 06LLe06pa30BaTeIbHbIX OpraHu3alymsaX, PacnosioXXeHHbIX B CE/IbCKOA MECTHOCTW U MasibiX rOPoOAax.
JKCNEPUMEHT SBASETCA UCTOUHMKOM 3HAHMIA U KPUTEPWEM WX UCTUHHOCTM B Hayke. KOHLEMNUWs COBPEMEHHOrO 06pa3oBaHMsi MOALPa3yMeBaeT, YTO B yUYe6HOM
3KCMEPVUMEHTE BEAYLLYH pO/b

TOUKA I POCTA

LO/MKEH 3aHATb CamMOCTOATeNbHbI WMCCNef0oBaTeIbCKNUI YUYEHUYECKU 3KcnepumeHT. COBpPeMeHHble 3KCNepvMeHTasbHble UCCAef0BaHUA N0 (PU3MKE YXKe TPYLHO
npeacTaBuTb 63 MCNOMb30BaHNUA He TOMbKO aHaNoroBbiX, HO U LG POBLIX N3MEPUTENIbHbIX Npubopos. B depepanbHOM rocyaapCcTBeHHOM 06pa3oBaTe/lbHOM CTaHAapTe
(panee — ®rOC) nponucaHo, YTO OAHUM W3 YHMUBEPCabHbIX Y4eOHbIX felicTBUi (ganee — YY/[]), npnobpeTtaembliX y4awMMnUcs, LO/MKHO CTaTb YMEHNE «MPOBEeAEHUS
OMbITOB, MPOCTbIX 3KCNEPUMEHTaNbHbIX NCCNef0BAHUNA, NPAMbIX U KOCBEHHbIX M3MEPEHUI C UCMONb30BAHWEM aHANO0TOBbIX U LU(POBbLIX U3MEPUTENbHBIX NPUGOPOB».
Y4ebHbI 3KCMEPUMEHT NO (M3MKe, NPOBOAUMbIA Ha TPaguUMOHHOM 060pyfoBaHMM (6e3 MpUMeHeHMsA LUQPOBbIX nabopaTopuii), He MOXEeT B MOJIHON Mepe
obecneunTb pelleHne Bcex 06pa3oBaTesibHbIX 3afay B COBPEMEHHOI WwKone. CNOXUBLUAACA CUTyauna obycnoBneHa CyLecTeoBaHneM psga npobnem:
* TPaAMULMOHHOE LIKO/IbHOEe 000pyA0BaHNE N3-3a OTPAHUYEHNSA TEXHNYECKUX BO3MOXHOCTEN He MO3BOMAET NPOBOANTbL MHOTME KOIMYECTBEHHbIE NCCeL0BaAHUS;
* LNUTENbHOCTb NPOBEAEHNA PU3NYECKUX UCCNEA0BAHUIA He BCera CornacyeTcs ¢ ANUTeNbHOCTbIO YUYeOHbIX 3aHATUI;
* BO3MOXHOCTb NPOBEAEHMA MHOTUX (PU3NYECKMX UCCNeA0BaHMIA OrpaHMUnBaeTCca TPe60BaHNAMMN TEXHUKN 6e30MacHOCTM 1 ap.
Lindposas nabopatopua KapguHanbHbIM 06pa3oM N3MeHSAeT METOAMKY 1 COLEPXKAHME IKCNEPUMEHTANbHOM AeATeNbHOCTM U NOMOTaeT PeLINTb BbiLENEPeUnCeHHbIe
npobnembl. LUnpoknii cnekTp LMhpoBbIX 4aTYMKOB NO3BOAET YUaLLMMCA 3HAKOMUTLCA C NapaMeTpaMu HU3MYECKOro IKCMeprMeHTa He TO/TbKO Ha Ka4eCTBEHHOM, HO U
Ha KONU4YeCcTBeHHOM ypoBHe. C MOMOLLbIO LKU(POBOIA N1abopaTopmMm MOXHO NPOBOAUTL A/IMTENbHBIA 3KCNEPUMEHT AaXKe B OTCYTCTBUM 3KcrnepumeHTaTopa. Mpu atom
N3MepseMble faHHbIE U Pe3ynbTaTbl UX 06paboTKM 0TOOPaXKaTCA HEMOCPEACTBEHHO Ha 3KpaHe KOMMbIOTepa.
B npouecce hopMnpoBaHNa aKCNEPUMEHTANIbHbIX YMEHUI N0 (PU3MKE yYallMiica yunTcs NpeAcTaBnaTb MHQOPMaLnio 06 nccnegoBaHnm B YeTbIpEX BUAAX:
* B BepbasbHOM: OMUCbIBATL 3KCMEPUMEHT, C034aBaTb C/OBECHYIO MOJefib 3KCMepuMeHTa, (PUKCUPOBATL BHMMaHWe Ha U3MepsaeMbiX (M3NYeCKUX BennyvuHax,
TEPMUHOMOMNK;

* B TabAMYHOM: 3aN0NHATL TabNULbI JAHHBIX, JIeXalluX B OCHOBE MOCTPOEHUS rpaikos (Npu 3TOM Y yyaluxca BO3HMKAET NepBUYHOE NpeacTaBneHune o Macltabax
BE/INUUH);

* B rpa)myeckom: CTPOUTb rpamku no TabAuyHbIM AaHHbIM, YTO MO3BONAET NEepPeiiTh K BbIABMXXEHUIO TMNOTE3 O XapakTepe 3aBUCMMOCTU MeXAy (Pu3nyecKumm
BeMYMHaMM (Npy 3TOM y4nTeNb NOKa3blBaeT MPeUMYLLECTBO B BU3yann3aLm 3aBUCUMOCTEl MeXAy BeAnYMHaMu, HarnagHoCTb U MHOTOMEPHOCTD);

* B aHaAMTW4YeckoM (B BMAE MaTeMaTUYECKUX YPaBHEHWI): MPUBOAWUTbL MaTeMaTuyeckoe OMuMcaHWe B3aMMOCBA3N (U3NYECKUX BEMWYMH, MaTemaTuyeckoe

0606LeHNe NOMYYEHHbIX Pe3y/1bTaToB.

Mepexof K KaXAoMy 3aTany NpefcTaBAeHUS MH(pOpMauuy 3aHUMaeT A0CTATOYHO 60/bLIOK NPOMEXYTOK BpemeHu. be3ycnoBHo, B 7—9 Knaccax 3TOT npouecc
HeobX04MM, HO B CTaplmMX Kfiaccax 3TO BPeMS MOXHO 6bl10 6bl OTBECTW Ha pelleHWe 60Jiee BaXHbIX 33adady. B aTom nnaHe uudposble nabopaTtopuun Mo3BONAKOT



CyLWeCTBEHHO 3KOHOMUTb BPEMSA, KOTOPOE MOXXHO NOTPaTUTb Ha CpOpMI/IpOBaHVIe ncenenoBatesibCKNX yMEHMVI yyalwnxca, BblpaXKakoWnMXca B Cnegyroumnx AeﬁCTBMHXZ

onpegeneHne npo6aemsl;

TOYKA\I" POCTA

MoCTaHOBKA UCCNe0BaTe/bCKOM 3afaun;

MAaHMPOBaHME PeLleHNs 3ajaun;

MOCTPOEHWE MOfENei;

BbIABV)XEHUWE TUMOTES;

IKCMepPUMEHTaNbHAsA NPOBEPKA TMMOTES; * aHaNN3 AaHHbIX 3KCNEPUMEHTOB UM HAGMIOAEHNIA;
(hopMynMpOBaHUe BbIBOLOB.

lMocnefHue rogbl y yyawmxcs HaﬁﬂIOAaETCFl HN3Kaa MOoTMBauna U3y4HeHUA eCTECTBEHHOHaY4YHbIX AUCUNNAWH W, KaK cneacTBue, nageHnWe Ka4yecTtBa o6pasoBava.

Lll/l(*JpOBOG yqe6H0e O60py,ﬂ,OBaHl/Ie Nno3BONAeT ydallMmMca 03HAaKOMUTbLCA C COBPEMEHHbLIMW MeTOAaMWU NccnegoBaHnA, NPpUMeHAEeMbIMU B HayKe, a YYUTEeNH — NMPUMEHATb

Ha MPakKTUKe COBPEMEHHbIE Nefarorn4eCkKne TeXHoNormn.

HopmaTtuBHas 6asa

- ®epepanbHblii 3aKOH 0T 29.12.2012 Ne 273-d3 (peg. ot 31.07.2020) «O6 ob6pa3oBaHum B Poccuitickoii degepaymm» (€ M3M. 1 gon., BCTyn. B cuny ¢ 01.09.2020).

- MacnopT HaynoHanbHOro npoekTa «O6pasoBaHue» (yTB. npesuguymom CoseTa npu MpesnaeHTe PP no cTpaTernyeckoMy pasBUTHIO W HALMOHAMbHBIM NPOEKTaM,

NpoToKon oT 24.12.2018 Ne 16).

- locypapcTBeHHas nporpamma Poccuitickoin degepaumnmn «Pa3sutue obpasosaHusa» (yTB. MocTtaHoBneHuem lMpaButensctsa PP o1 26.12.2017 Ne 1642 (peg. oT

22.02.2021) «O6 yTBEPXAEHUUN TOCY[aPCTBEHHOW NporpamMmmbl Poccuiickoin depepauynn «Pa3sntne obpasoBaHns».

- ®epepanbHblii FTOCYAapCTBEHHbI 06pa3oBaTebHbI CTaH4apT OCHOBHOMO 06wero obpasoBaHmns (yTB. Npuka3oMm MuHUCTEpPCTBa 06pa3oBaHna U Haykn Poccuiickoi

®epepayum o1 17.12.2010 Ne 1897) (pes. 21.12.2020).

- ®epgepanbHblii rOCYAapCTBEHHbI 06pa3oBaTebHbI CTaH4apT CPpeAHero o6wero obpasosaHmns (yTB. Npuka3om MuHUcTepcTBa 06pa3oBaHnsa U Haykn Poccuiickoi

®epepayum o1 17.05.2012 Ne 413) (pes. 11.12.2020).

- TocTtaHoBneHne NNaBHOroO rocyfapCTBEHHOrO caHMTapHOro Bpayva Poccuiickoit ®egepaumnmn oT 29 gekabps 2010 r. N189 r. Mocksa "O6 yTBepxaeHun CanlluH

2.4.2.2821-10 "CaHUTapHO-3NMAEMMONOTMYECKe TPebOoBaHMA K YCIOBMAM M OpraHm3aumnm o0oy4yeHuns B 06ww,eo06pa3oBaTe/ibHbIX yUpexXaeHnax"

- Pab6ouas nporpamma. ABTopbl: E.M.I'yTHUK, A.B. MNepbiwKnH n3 c6opHuka "lMporpammbl 4 06w,eobpa3oBaTebHbIX yupexgeHuii. dusuka. AcTpoHomusa. 7 - 11 k.

/ cocT. B.A. KoposuH, B.A. Opnos. - M.: Apoda, 2019

TOYKA  POCTA



- MeToauueckue peKOMEHAAIMHY 1O CO3AaHUI0 U (GYHKIMOHUPOBAHUIO B 00ICO0PA30BATE IPHBIX OPTAHU3ALIHAX, PACTIOIOKCHHBIX B CEJIBCKOH MECTHOCTH U MAJIBIX
ropojax, HCHTPOB 00pa30BaHus €CTECTBCHHO-HAYIHOH U TEXHOMOTHIecKkor HampasneHHoctel («Touka pocta») (YTBEpKACHH pacnopsokeHrneM MuHHCTEPCTBA
npoceemenus Poccuiickoit @eaeparvu ot 12 saBaps 2021 r. Ne P-6).

B coctaB nentpa «Touka poctay mo ¢usuke BXxogar Oazosasd (00s3aTeabpHAsN) YaCTh U JOMOIHUTENNBHOE 000opyaoBanHue. bazoBas yacte cocTout u3 HUQPPOBBIX

JATYHUKOB U KOMIUIEKTOB COMYTCTBYIOLIMX SIICMEHTOB IS OIBITOB [0 MEXAHHUKE, MOJICKYISIPHOH (PU3HKE, SMEKTPOAHHAMHKE U ONITHKE.

ba3oBblii KOMILIEKT 000pYAOBaHUsI IEHTPA
«To4yka pocra» no pusuke

JlaHHBIH KOMITICKT MPSACTABICH CICAYIOMUMU TATINKAMH.
Jarank abCOMFOTHOrO TABICHIUS

Jaruuk mpou3BOAUT M3MEPCHHS a0COMIOTHOTO AaBicHUs. UyBCTBUTCIBHBIN 3JICMCHT JATYMKA BBIMOJHCH HA 0a3¢ MOHOJIUTHOIO KPEMHHEBOIO IMbE30PE3UCTOPA C
BHCPEHHOW TCH30PC3UCTHB- HOH CTPYKTYPOH, KOTOpas MO3BOJSICT HCKIFOYHUTh BO3MOXKHBIC MOTPEIIHOCTH H AOCTHUTHYTh HEOOXOTUMOW TOYHOCTH H3MEpeHuil. B
KOMIUICKT AAT4YHKa a0COTIOTHOrO NABJICHUS BXOAWT THOKas repMeTHIHAs TPyOKa Il MOAKIIOUCHHS IITYLEpa JaTdHka K nabopatopHomy obopynosanmio. Jatdamk
MOJIOKCHUS (MArHUTHBIH )

Jatuuk u3MepsieT BPSMEHHBIC OTPE3KH MEKIY MOMCHTAMHU MTPOXOKACHUS 0OBEKTA PIIOM ¢ OSCKOHTAKTHRIMU ICTCKTOPAMHU. BECKOHTAKTHBIC ACTCKTOPBI SIBISFOTCS
BBIHOCHBIMH U KPEIIITCS HA METALTHUCCKOU HUJIH MAarHUTHON NOBEpXHOCTH. KOHUeCTBO 0CeH M3MEPCHUS JaTYHKA MTOIOKCHUS PABHO 3, AUAMA30H U3MCPCHHM 110 KasKI0H
uz oceit X, ¥ u Zcoctasmset ot 0 10 360 rpaa. KOMIICKT COMyTCTBYIOIIMX 3JCMECHTOB /ISl SKCIICPUMEHTOB M0 MEXaHHKe KOMIJICKT COMY TCTBYFOIIMX 3JICMCHTOB ISt
IKCIICPUMEHTOB O MOJICKYLIPHOH (Ppusrke KOMILICKT COMYTCTBYIOIIUX 3JCMCHTOB A/IS1 SKCICPUMEHTOB TI0 ICKTPOAUHAMHUKE KOMITIEKT COMYyTCTBYIOLINX 3/ICMCHTOB

AJId SKCIICPUMCHTOB I10 OIITUKC I[aT‘II/IK TOKa, MArHUTHOT'O TIOJIA, TCMIICPATYPHI.

ILlnanupyemsbie pe3y/ibTaThl 0CBOCHHS Y4EOHOT0 npeamera « Pu3nkay ¢ onm-
CAHHEM YHHBEPCAIbHBIX Y4eOHBIX ACHCTBHIi, JOCTUTAeMBbIX 00YYAKIHMHCS
Jluunocmuvie pesynvmamer
OOGy4aromuiics NoIyYUT BO3ZMOXKHOCTD A1 GOPMHUPOBAHUS ClIE AYFOIMIUX THYHOCTHBIX PE3YIbTATOB!
* Pa3BHTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKHUX CIOCOOHOCTEH,
* yOeKAEHHOCTh B BO3ZMOXKHOCTH ITO3HAHHS IPUPOABI, B HEOOXOJUMOCTH Pa3yMHOTO HCIOIb30BAHIS JOCTIDKCHUH HAYKH M TEXHOJIOTHH A AATbHEHUINETO PA3BUTHS
YEI0BEUECKOTO O0INECTBA, YBAKECHHE K TBOPIIAM HAYKH U TEXHHUKH, OTHOLICHUE K (PH3HUKE KaK K AIEMEHTY O0IIEUEIOBEUECKON KYIBTYPHI;
* CaMOCTOSATEIBHOCTh B IPHOOPETEHUH HOBBIX 3HAHHUH M MPAKTUYECKUX YMEHHH,

¢ TOTOBHOCTH K BbI60py KU3HCHHOTO IIYTU B COOTBCTCTBUU C COOCTBCHHBIMU HUHTCPCCaMU U BOSMOXKHOCTAMU,




TOYKA v POCTA

MOTMBaLUs 06pa3oBaTeNbHON AeATENLHOCTM Ha OCHOBE IMYHOCTHO OPUEHTUPOBAHHOTO MOAX0Aa;
(hopMMpOBaHME LLEHHOCTHOIO OTHOLWEHWS APYT K APYTY, K YUNTEN0, K aBTOpaM OTKPbITUIA 1 M306pETEHWIA, K pe3ynibTaTaM 06yuYeHus.

MeTanpegMeTHbIe pe3yibTaThl

O6yyvatoWwniics NoayymT BOIMOXKHOCTb 4151 (POPMUPOBAHMS CeLyoL X MeTanpeaMeTHbIX pesy/ibTaToB:

OBNafieHNe HaBblKaMM CaMOCTOATENbHOTO NPUOOPETEHMS HOBLIX 3HaHWIA, opraHM3auuyu Y4ye6GHOW [AeATeNbHOCTW, MOCTAHOBKW LeNeid, nnaHMpoBaHus,
CaMOKOHTPOAS U OLLEHKMN pe3yNnbTaToB CBOEN AesTENbHOCTN, YMEHUAMM NPeABUAETL BOZMOXHbIE Pe3ynbTaTbl CBOUX AeCTBUIA;

MOHWMaHWe pasNuyuii Mexay WMCXO4HbIMK (hakTamu WU TUNOoTe3aMu ANS MX 0ObACHEHWUS,, TEOPETUYECKUMMW MOLENsSMU U peaibHbIMU 06bEeKTamu, OBnajeHue
YHUBEPCanbHbIMU YyYeOHbIMW AeACTBUAMM Ha NPUMepax rMnoTe3 Ans 06bACHEHUS U3BECTHbIX (DaKTOB U 3KCMEPUMEHTANbHOMA NPOBEPKMN BbIABUTraeMbiX rMNOTES,
pa3paboTKy TeopeTMUECKMX MOJENEN NPOLLECCOB NN ABMEHWNIA;

(hopMuUpoBaHNe YMEHMWIA BOCMPUHUMATL, NepepabaTbiBaTb U NpPeAbsBAATb MHOPMaLNIO B CMOBECHOM, 06pa3HOii, CMMBOANYECKOW hopMax, aHanM3npoBaTb U
nepepabaTtbiBaTb MOMYUYEHHY MH(OPMaL MO B COOTBETCTBUM C NMOCTaB/IEHHbIMM 3aa4yaMu, BbIAeNATb OCHOBHOE COAEepXKaHWe NPOUYNTAHHOIO TEKCTA, HAXOAUTb B
HEM OTBETbI HA MNOCTaB/EHHbIE BOMPOCHI U M3naratb ero;

npnobpeTeHNe onbiTa CAMOCTOATE/IBHOIO MOMCKA, aHanu3a U oT6opa MHGpoOpMaLMKM C UCMONb30BAHWMEM Pa3IMYHbIX UCTOUHUKOB, U HOBbIX MH(OPMaLMOHHbIX
TEXHONOTWIA ANS pelleHns no3HaBaTeNbHbIX 3a4ay;

pa3BUTME MOHOMOTMMYECKON WU AMANOTMYECKON peyn, YMEHUS BbipakaTb CBOM MbICAW, CMOCOOGHOCTU BbiCNyWMBaTh CO6ECEAHMKA, MOHMMAaTb ero TO4YKYy 3peHus,
npu3HaBaTb NPaBO APYroro YesoBeka Ha UHOE MHEHWE;

OCBOEHME MPUEMOB [1eiCTBWIA B HECTAHAAPTHbIX CUTYaLNaX, OBNafeHMe IBPUCTUYECKMMM METOLaMU pPeLleHns Npobnem;

(hopMMpoBaHNe YMeHW paboTaTb B rpynmne C BbIMO/SIHEHWEM Pa3/IMUHbIX COLManbHbIX POSeid, NPeacTaBNATb M OTCTaMBaTb CBOW B3rNsAdbl U YOEX/AEHUS, BECTY

ONCKYCCUIO.

PerynatusHble YY [

O6yyvatoWwniAics NoayynmT BOIMOXHOCTb 4151 (POPMUPOBAHNS CNELYIOLUX PETYNATUBHBIX YY [,

1

YMeHUe CaMOCTOATE/IbHO OMNpeseNsiTh Lenan 06yYeHns, cTaBUTb U (POPMYIMPOBaTh HOBbIE 3aZaun B yué6e U N03HABATENIbHOM esATe/IbHOCTU, Pa3BUBaTh MOTUBLI U

MHTepecChl CBOE no3HaBaTeNbHOW LeATe/IbHOCTN.

O6yyvatoLWniics CMOXeT:

e aHanM3MpOBaTb CYLLECTBYIOLWNE 1 NNAHUPOBaTb ByAyLLMe 06pa3oBaTebHble Pe3y/bTaThl;
* WAEHTU(HULMPOBATL COBCTBEHHbIE MPOGEMbI U ONpPEeAeNsiTh rNaBHY Npo6nemy;
* BbIABUTraTb BEPCUM PeLLEHNs NPo6aeMbl, (POPMYIMPOBaTb TMMNOTE3bl, MPEABOCXMLLATbL KOHEUHBbIV pe3y/bTar;



* CTaBUTb Liefib fleATeNIbHOCTU Ha OCHOBE ONpefenéHHOM Npobaemsl U CYLLECTBYIOLW X BO3MOXHOCTEN;
TOYKA _ POCTA

* (opmynupoBaTb yyebHble 3afa4M KakK LWary 4OCTUXKEHUS NOCTaBAEHHOW Lenun AedaTeNbHOCTY;
* 0060CHOBbIBaTb Lie/IeBble OPUEHTMPBI U MPUOPUTETHI CCbIIKAMU Ha LLEHHOCTU, YKa3blBasi U 060CHOBbLIBAS I0rMYeCKYH0 MOC/eA0BaTeIbHOCTh LIaros.
2. YMeHue CcamMOCTOSATEeNIbHO MIaHUPOBaTb MYTU LOCTUMXKEHWUSA Leneil, B TOM YWUCNe anbTepHaTMBHbIE, OCO3HAHHO BbIOMPaTb Hambonee 3((HEeKTUBHbIE CMOCOOLI
peLleHns y4ebHbIX 1 M03HaBaTeNbHbIX 3ajay.
Ob6yuvaroLWNncs CMOXET:
e onpegenstb Heobxoanmoe(ble) AelicTBUE(S) B COOTBETCTBUM C yUYe6HOW N NO3HaBaTeNbHOM 3aa4yamMu 1 COCTaBNATb aNropuTM ero(Mx) BbIMOHEHUS;
* 0060CHOBbIBaTb U OCYLLECTB/ATL BbIOOP Hanbonee ah(heKTUBHbIX CNOCO6OB peLleHns yuebHbIX U NO3HABaTE/IbHbIX 3a4ay;
e OonpegenATb/HaX04WTb, B TOM YMCIE N3 NPeL0XeHHbIX BAPUaHTOB, YCNOBKA AN BbINONHEHNS Y4e6HO U No3HaBaTeNbHOW 3ajay;
e BbICTPaMBaTb XMW3HEHHbIE NMaHbl HAa KPaTKOCPOUYHOe Gyayluee (3afBNATb LieNeBble OPUEHTUPbI, CTaBUTL afieKBaTHble UM 3afjaun 1 npefnaratb AeiiCTBUS, yKa3blBas
1 060CHOBbIBaA NOTMYECKYHD NOC/Ee[0BATENbHOCTL LLAroB);
e BblGUpaTb U3 NPEASTIOXKEHHLIX BapMAHTOB M CaMOCTOSTE/IbHO UCKaTb CPeAcTBa/pecypchl A5 pelleHns 3aaqun/g0CTUXKEHUS Lenu;
* COCTaBMATb MAaH peleHns Npobaembl (BbIMOAHEHUS NPOEKTa, NPOBEAEHUS UCCeA0BaHNSA);
e OnpegensATb NOTEHLUMaNbHbIE 3aTPYAHEHUS NPY peLleHnn Y4e6HOM 1 Mo3HaBaTe/lbHOW 3aa4un N HaXOAWTb CPEACTBA AN UX YCTPaHEHUS;
* OMWCbIBaTb CBOI OMbIT, ODOPMAASA ero 418 nepefayu 4pyrum NOAAM B BUAE TEXHONOTUN PeLLeHns NpakTUYeCcKnX 3afay onpefenéHHoro Knacca;
* MNaHWpOBaTb W KOPPEKTUPOBATb CBOK UHAMBUAYANbHYIO 06pa3oBaTelbHYH TPaeKTopuIo.
3. YMeHue COOTHOCWTbL CBOW AEWCTBMS C MNAaHWPYEMbIMWU pe3y/nbTaTamu, OCYLLeCTBASTb KOHTPOAb CBOEW [eATeNbHOCTW B MpOLeCcCe LOCTVMKEHUS pe3ynbTata,
onpefensTb CNOCO6bl AeiACTBUIA B paMKax MpefoXeHHbIX YCA0BWIA U TpeboBaHWIA, KOPPEKTMPOBATb CBOM [eCTBUA B COOTBETCTBMMU C U3MEHSAIOLLENCS CUTYaLneil.
ObyuaroLniics CMOXET:
* OnpeaensTb COBMECTHO C MefaroroM U CBEPCTHUKaMU KPUTEPUM NAaHUPYEMbIX Pe3yNbTaTOB U KPUTEPUM OLLEHKMN CBOEN yU4ebHON feATeNbHOCTH;
e cucTemaTu3upoBaTtb (B TOM YMCe BbIOMPATb MPUOPUTETHBLIE) KPUTEPUM NAAHMPYEMbIX PE3Y/bTaTOB W OLEHKN CBOEl feATeNIbHOCTHY;
e 0TOMpaTb WHCTPYMEHTbI AN OLEHUBAHWUA CBOEN AeATENbHOCTU, OCYLLECTBAATb CAMOKOHTPO/b CBOE AeATeNbHOCTM B pamMKax MPeAoKeHHbIX YCM0BUIA W
TpeboBaHMii;
* OUEHMBATb CBOK [eATENIbHOCTb, apryMeHTUPYS NPUYMHBI AOCTUXKEHUS WX OTCYTCTBUSA NaHWPYEMOrO pe3ynbTara;
* HaxoAMTb LOCTATOYHbIE CPEACTBA ANS BbINOMHEHUS YUeOHbIX AeACTBUIA B M3MEHAIOLLEACa CUTyauMm n/mam npu oTCyTCTBUU NNaHWPYEMOrO pe3ynbTaTa,;
e paboTas nNo cCBOeMYy MaaHy, BHOCUTb KOPPEKTUBbLI B TeKYLLYH [eSTeNIbHOCTb Ha OCHOBE aHanun3a WM3MEHEHWI cuTyauuu ANs NoayyeHWs 3annaHUpOBaHHbIX
XapaKTepucTMK Npo- AyKTa/pesynbrara;



TOUKA v POCTA

* yCTaHaB/MBaTb CBA3b MEXAY MNOJNIYYEHHbIMU XapaKTEPUCTUKaAMW NPOAYKTA U XapaKTepUCTUKAMM npolecca LeATeNlbHOCTU U MO 3aBeplueHUn LeAaTeflbHOCTH
npeanaraTb U3MEHEHME XapaKTepuCcTUK npoLecca 419 NOAYUYEHNS YAYULLEHHbIX XapakKTepucTuK NpoaykKTa;
e CBepATb CBOW [ENCTBUA C LENblo U NpU HEO6XOANMOCTM UCNPABAATb OLINOKM CaMOCTOATENBHO.
4. YMeHue OLeHUBaTb NPaBUMbHOCTb BbINOMHEHUS Y4e6HOI 3a4a4mn, COBCTBEHHbIE BO3SMOXHOCTM €€ peLleHus.
ObyyvaroLwuniica CMOXET:
s OonpeaensTb KPUTEPMM NPaBUNBHOCTU (KOPPEKTHOCTM) BbINOJIHEHMA Y4eBHON 3apaun;
e aHanM3upoBaTtb 1 060CHOBbLIBATb NMPVMEHEHME COOTBETCTBYHOLLEr0 MHCTPYMEHTapPUS ANS BbINOIHEHMA Y4ebHOI 3apaun;
* ¢cB060OAHO NOMb30BaTbCA BbIPAOOTAHHBIMU KPUTEPUAMMU OLLEHKMN 1 CAMOOLLEHKM, NCXOLSA U3 LLefI U UMEIOLLMXCA CPefCTB, pasnnyasn pesynbTaT v cnocobbl feACcTBNiA;
* OUEeHMBaTb NPOAYKT CBOEW AeATeNbHOCTM NO 3afaHHbIM U/UAN CaMOCTOATENIbHO ONPeAeNéHHbIM KPUTEPUAM B COOTBETCTBUM C LiENbI0 LeATENbHOCTY;
* 0060CHOBbIBaTb JOCTVXMMOCTb LieNn Bbl6paHHbIM CNOCOH60M Ha OCHOBE OLEHKW CBOWMX BHYTPEHHWX PECYPCOB M AOCTYMNHbIX BHELIHUX PECYPCOB;
* (mKcupoBaTb U aHaNU3UPOBaTb AUHAMUKY COBCTBEHHbLIX 06pa30oBaTe/ibHbIX Pe3y/bTaTos.
5. BnageHue ocHOBaMy CaMOKOHTPO/SA, CAaMOOLLEHKMN, MPUHATUA PELUEHUI 1 OCYLLeCTB/IEHNSA OCO3HAHHOIO BbiGOpa B y4e6HOI 1 NO3HaBaTENbHON feATENIbHOCTY.
ObyyvaloLuniica CMOXET:
* Habnwpgatb M aHaNM3MpoBaTb COGCTBEHHYIO YUYeOHYIO M MO3HaBATENbHYIO AeATENbHOCTb U AeATeNIbHOCTL APYruX 06yyaloLmnxca B NpoLecce B3avMOonNpoBePKY;
* COOTHOCWTb peasbHble M NAaHWpyeMble pe3yNbTaTbl UHAUBUAYANbHOV 06pa3oBaTeNbHON feATeNbHOCTH U AeNaTb BbIBOAbI;
*  NPUHUMATb pelleHne B y4ebHOM CMTyaunn N HeCTU 3a HEro OTBETCTBEHHOCTb;
*  CamMOCTOATENIbHO OMpeAenaTb NPUUYNHLI CBOETO YCMnexa Uan Heycnexa n Haxo4uTb Cnoco6bbl BbIX04a U3 CUTYaLUN HeyCcnexa;
* PpEeTpPOCMEeKTUBHO OMpeAensATb, Kakume AeCTBUS MO PeleHUt0 y4yeBHON 3afayn unu napameTpbl 3TUX AeACTBUMIA NPUBEAN K MONYUYEHWUIO MMEIOLLErocs NpoayKTa
Yy4YeOHON feATeNbHOCTH;
* [EeMOHCTPWPOBAaTb NPWEMbI PErYAALMM  MNCUXOPU3N0NOTNUYECKUX/IMOLUNOHANbHBIX COCTOSAHUIA AN JOCTMXKEHWA 3ddekTa YCNOKOeHWs (yCTpaHeHus
3MOLMOHaNbHOMW  HampsHKEHHOCTK), 3dekTa BOCCTaHOBNEHMA  (ocnabneHWs  MPOsBAEHUIA  yTOMAeHWd), 3ddekTa akKTuBm3auum  (NOBbILEHNS

NCcXoPU3N0N0rnYecKoi peakTMBHOCTN).
[Mo3HaBaTeNbHble YY [

O6yqarou.|,|/|l7|cg noy4ynT BO3MOXHOCTb A4 CbOpMVIpOBaHVIFI cnefyrwwmnx no3HaBaTe/IbHbIX
yy[,.

1 YmeHune onpenenATb NOHATUA, co3AaBaTb 0606LIJ.EHVIFI, yCTaHaBNnBaTb aHanorunu, KI'IaCCI/IqJVILI,I/IpOBaTb, CaMOCTOATEJIbHO BbI6VIpaTb OCHOBaHWNA U Kputepun ana
K}'IaCCVI[*)I/IKaLI,VII/I, yCTaHaB/nBaTb MPUYNHHO-CNEACTBEHHbLIE CBA3N, CTPOUTb JIOTNMYECKOE pacCCy>XXAeHne, YMO3aK/Tio4YeHne (VIH,quTI/IBHOG, oeayKTuBHOE, Nno aHa]'IOFl/IVI) n



[enaTb BbIBO/bI.
O6yuyaroLNnCcs CMOXET:

Touyka [lpocra
*

e noa6upatb C/I0Ba, CONOAYMHEHHbIE KHOUYEBOMY CI0BY, OMNpeAenstollne ero NpusHaku 1 CBOWCTBA;

* BbICTPaMBaTb /IOFMYECKYHO LENoYKYy, COCTOALLYIO M3 KKOUYEBOr0 C/I0BA U COMOAUYMHEHHBIX EMY CMOB;

* BblAeNsTb 06 M NPU3HAK ABYX UM HECKONbKUX MPEeAMETOB, WAN SBNEHUIA N 06BACHATb UX CXOACTBO;

» 00beAUHATL MPeAMETbl U ABNEHUS B TPYNMbl N0 ONpeAeNéHHbIM NPU3HaKaM, CpaBHMBATb, KNacCM(pULNPoBaTh U 06061aTh DaKTbl U SBAEHUS;

* BblAENSATb ABMEHME M3 06LLEro psga ApYrux sBAeHWN;

e onpegensTb OGCTOATENbCTBA, KOTOPble MNPeALECTBOBAAN BO3HWKHOBEHUIO CBSI3M MEXAY SBNEHUSMU, W3 3TUX OBCTOSTENbCTB BbIAENATb ONpefenstolme,
CNoco6Hble GbITb MPUYMHOI AAHHOTO SIBIEHUS, BbIABAATb NPUUMHbLI U CNEACTBUSA ABNEHUI;

* CTPOMTb paccyxieHue oT 06LINX 3aKOHOMEPHOCTE K YaCTHbIM SBIEHUAM U OT YaCTHbIX ABMEHWI K 06LIUM 3aKOHOMEPHOCTAM;

e CTPOWTb paccy>ieHne Ha OCHOBE CPaBHEHUS NMPeLMETOB U SBAEHWIA, BbIAENSAS NPU 3TOM 06LLME NPU3HAKN;
e n3naratb NONYYEHHYH UHDOPMALMIO, UHTEPNPETUPYS €& B KOHTEKCTE peLlaeMoii 3agaun;

* CaMOCTOSITeNIbHO YyKa3blBaTb Ha MH(OPMALLMIO, HYXAKLLYHOCS B NPOBEPKE, Npeaiaratb M NPUMEHATL CMOCO6 NPOBEPKY AOCTOBEPHOCTU MHOPMALUN;
+ Bep6ann3oBaTb 3MOLMOHANLHOE BreYaT/eHNe, OKa3aHHOe Ha HEro UCTOYHNKOM;
* 00BACHATL ABMIEHUSA, MPOLECChI, CBA3U W OTHOLUEHMWS, BbIBMASEMblE B X0Ae MO3HABaTe/NbHOW WM MCCNef0BaTeNbCKOW AeATeNnbHOCTU (MPUBOAUTL OOBACHEHME C
M3MeHeHNEM (hOpPMbl NPeACcTaBNeHNs; 0OBACHATL, feTann3npysa nam 0606was; 06bACHATL € 3afaHHOW TOUKM 3pEHNS);
* BbIIBAATb U Ha3blBaTb NPUUMHBI CO6LITUA, ABMEHUS, B TOM YuUCNe BO3MOXHble/Hanbonee BepOATHbIE NMPUYMHbI, BOSMOXHbIE MOCNEACTBUS 3afaHHON NMPUYMHBI,
CaMOCTOSTE/IbHO OCYLLECTBAAS NPUYUHHO-C/IEACTBEHHbIV aHanns;
* [enaTb BbIBOJ Ha OCHOBE KPUTMYECKOrO aHanmn3a pasHbiX TOUEK 3peHUs, NOATBEPXAaTb BbIBOJ COOCTBEHHON aprymMeHTaLUnein nam caMocToOATeNIbHO MOy YeHHbIMY
LaHHbIMU.
2. YMeHue co3faBaTb, MPUMEHATb U NPeobpa3oBbiBaTb 3HAKM U CUMBOJIbI, MOAENN U CXeMbl A/11 peLleHns yHebHbIX U NO3HaBaTe/bHbIX 3a4ay.
Ob6yuvaloLWNncs CMOXET:
* 0003Ha4yaTb CMMBOJIOM M 3HAKOM MpeaMeT U/UNK SBNEHUE;
* ONpegensTb /I0rMYeCKne CBA3N MeXAy nNpeaMeTaMu U/unu aBneHnaMu, 0603Ha4aTh AaHHbIe OTUYECKMe CBA3M C MOMOLLbI 3HAKOB B CXEME;

e co03jaBaTb aGCTPAKTHbIA UK peanbHbIA 06pas nNpegMeTa UMK ABAEHUS;
e CTPOWTb MOfE/b/CXEMY HA OCHOBE YCNOBMWIA 3afa4n u/unu cnocoba eé peLleHus;

e CO3paBaTb Bep6aanble, BELECTBEHHbIE U I/IHd)OpMaLI,I/IOHHbIe MOAeNn C BblAeNEHNEM CYLLLECTBEHHbIX XapPaKTEPUCTUK 06beKTa 4ona onpeneneHna cnocoba peweHnsa



3a/ja4M B COOTBETCTBMM C CUTYyaLNeik;

* npeobpa3oBbIBaTb MOAEN C Le/1bi0 BbIiB/IEHUA 06LNX 3aKOHOB, ONpPefenatoWmnxX 4aHHy0 NpeiMeTHY0 061acTh;

* MNEpeBOAMUTb CMOXHYIK MO cocTaBy (MHOrOAcMeKTHY) MH(OpMaLuo 13 rpaiMyeckoro nan ¢GopMann3oBaHHOro (CMMBONLHOMO) NPeACcTaBleHNs B TEKCTOBOE U
HaobopoT;

TouykallpocTa
*

* CTPOUTb CXemy, anropnuTm ,ﬂ,EVICTBI/IFI, ncnpaBnAaTb NN BOCCTaHaBNUBaTb HEN3BECTHbI paHee anropuTM Ha OCHOBe UMEKOLLLEroca 3HaHNA 06 06beKTe, K KOTOpOMY

NMPUMEHAETCA a/lTOPUTM;
* CTpPOMTb AOKa3aTeNbCTBO: NMpAMOe, KOCBEHHOE, OT NMPOTMBHOTO,

e aHanusupoBaTb/penekcupoBatb ONbIT pa3paboTKM un peanusaymm y4dyebHOro npoekTa, uUccnefoBaHUA (TEOPETMUYECKOro, 3MMMPUYECKOro) Ha OCHOBe
NPeaoXeHHON NPOBNEMHOI CMTYyaL MK, MOCTaBNEHHOW Lenn n/Mnn 3agaHHblIX KpUTEPUEB OLEHKM MpofyKTa/pesynbrara.
3. CMbIC/IOBOE YTeHMeE.
O6yuyaloLNncs CMOXET:
* Haxo4WUTb B TEKCTe Tpebyemyto nHhopmaynio (B COOTBETCTBUM C LiEISIMW CBOEN AeATENbHOCTN);
*  OPUEHTMPOBATLCA B COAEPXKaHUU TEKCTA, MOHMMATb Le/IOCTHbIV CMbIC/ TEKCTa, CTPYKTYPMUPOBATb TEKCT;

* YyCTaHaB/NMBaTb B3aMMOCBA3b OMUCaHHbIX B TEKCTE COObITUI, ABNEHUIA, npoueccos,;
* pPe3roMupoBaThb rMaBHYH NAEK TEKCTA,

e KPUTMYECKM OLEHMBATb coaepXaHue 1 (hopMy TeKcTa.
4. ®opmMUpOBaHME W pPasBUTME IKOMNOFMYECKOTO MbILIIEHUS, YMEHME MPUMEHATb €ro B MNO3HaBaTe/IbHOW, KOMMYHWKaTWMBHON, cOLManbHOW NpakTUKe |
NpoteccUOHanbHOM opueHTaLmn.
Ob6yuyaroLWnNincs CMOXET:
e ONpeaensTb CBOE OTHOLWIEHWE K NPUPOAHOI Cpeae;

* aHannsnpoeaTtb BANAHNE 3KOTOTNYECKNX q)aKTOpOB Ha cpeny 06MTaHNS XKNBbIX OpraHnM3mMoBs,;
* npoBOAUTbL FIpI/I'-II/IHHbIVI n BepOFITHOCTHbIVI aHa/n3 3KOJTIOTNYECKNX CMTyaLI,VIVI;

*  MPOrHO3MPOBaTb W3MEHEHWS CUTYaL UK NPY CMEHe eiicTBMS OAHOTO (DakTopa Ha feiicTBUE APYroro hakTopa;
e pacnpocTpaHsTb 3KOJIOTUYECKME 3HAHMS W YYaCcTBOBAaTb B MPAKTUUECKMX Aenax no 3alyuTe OKpYXatoLlel cpeqbl;
e BblpaXaTb CBO& OTHOLLEHUE K MPUPOLE YEPE3 PUCYHKM, COUUHEHNS, MOV, NMPOEKTHbIE paboThl.
5. Pa3BuTMEe MOTMBALMMW K OBMIaAEHUIO KYNbTYpPOi aKTUBHOTO WCMOJ/Ib30BaHMS C/I0Bapei 1 pyrix NOMCKOBLIX cucTeM. O6yYatoWniics CMOXET:
e onpegensTb HE06X04UMbIE K/THOUEBbIE MOVCKOBbIE C/OBA U 3aMpoChl;
e OCYLWECTB/ATb B3aWMOAECTBIE C 3/IEKTPOHHBIMU MOUCKOBLIMU CUCTEMAMM, CNOBAPSMU;



*  $opMHPOBATh MHOXKECCTBCHHYEO BEIOOPKY M3 IOUCKOBBIX HCTOYHHKOB A1 OOBCKTHBU3AIIUH PE3YIbTATOB MOUCKA;
*  COOTHOCHUTH MOJYYCHHBIC PE3Y/IbTAThI [IOUCKA CO CBOCH JEATCIBHOCTBIO.
Kommynuxamuenvie YV/[
1. Vmenne OpPTaHU30BBIBATH yqe6Hoe COTPYAHUUCCTBO U COBMCCTHYIO ACATCIBPHOCTD C YUUTCIICM U CBCPCTHUKAMU, pa6OTaTb UHAWBUAYAJbHO U B IPYIIC. HAXOAUTH
o0IIee PeIICHAE U pasperuarbh KOHGIMKTH HA OCHOBE COTJIACOBAHUS MO3ULMI B YIETA HHTEPECOB; (hOpMyTHPOBATh, APTyMEHTHPOBATh U OTCTAMBATH CBOE MHCHHC.

OO6yuaroImuiicss CMOXKET:

b onpe;[en;m, BO3MOKHBIC pOJ‘II/I B COBMGCTHOI\/'I ACATCIPHOCTH,
TOUKA \rPOCTA

S

*  Wrparth ONPEIEIEHHYIO POJIb B COBMECTHOU JESITEIPHOCTH,

*  NIPUHHMATh NO3ULHIO COOCCCIHNKA, TOHUMAs TO3UIHIO APYTOT0, PA3IHYaTh B €T0 PCYH: MHCHHE (TOUKY 3PCHUS), JOKA3ATCIBCTBO (APrYMEHTHI), (PaKThI; THIOTE3bI,
AKCHOMBI, TCOPHH,

*  ONpPEACTATH CBOU ACHCTBHS M ACUCTBUS MAPTHEPA, KOTOPHIC CIOCOOCTBOBATIHN MM NPETTCTBOBATIM MPOAYKTHBHOW KOMMYHHKAITUH,

*  CTPOUTH MO3UTHUBHBIC OTHOLICHHS B MPOLIECCE VICOHOH M O3HABATEIBHOM JCITCIBHOCTH;

*  KOPPEKTHO U apryMCHTHPOBAHHO OTCTAMBATH CBOXO TOUKY 3PCHMS, B JUCKYCCHH YMETh BBLABHIATh KOHTPAPTYMEHTHI, NepedpasHpoBaTh CBOXO MBICTE (BIAACHUC
MEXaHHU3MOM 3KBHBAJICHTHBIX 3aMCH);

*  KPHUTHYCCKH OTHOCHUTHCS K COOCTBEHHOMY MHCHHIO, C JOCTOMHCTBOM MPU3HABATE OIIHOOYHOCTh CBOETO MHEHHMS (€CIM OHO TAKOBO) U KOPPEKTHUPOBATE €TO;

* mpeaiararh ATbTCPHATHBHOC PCIICHUC B KOH(IMKTHOW CUTYALIUH,

*  BBLACTIATH OOLIVIO TOUKY 3PCHHUS B JUCKYCCHUH,

*  [OTOBAapHBATHCS O MPABHIAX M BONPOCaX A 00CYKACHUS B COOTBETCTBHH C MOCTABJICHHOHN MEpe] IPYIION 3a1a4ci;

*  OpraHu30BEIBaTH YUcOHOE B3aMMOJCHCTBUE B TPYIIIC (OMPEACATh OOIIKE LETH, PACTPEACTATh POIH, JOTOBAPUBATHC APYT C APYTOM U T. 1.);

*  VYCTpPaHATh B PaMKaxX AHAIOra Pa3pheiBBl B KOMMYHHKALHMH, OOVCIOBJICHHBIC HEMOHHMA- HHEM/HCNPHATHEM CO CTOPOHBI coDecemHHKa 3amadd, (OPMBI HIH
COAEPrKaHUS JUATIOTA.

2. VMeHHE 0CO3HAHHO HCIOJb30BaTh PCUCBBIC CPEACTBA B COOTBETCTBHU € 3a0a4Ci KOMMYHHKALIAH Al BEIPAKCHUST CBOMX UYBCTB, MBICTICH M MOTPEOHOCTEH M1d
ITAHUPOBAHHUSL U PETYISILUN CBOEH AEATEIbHOCTH, BJIAJCHUE YCTHON U MHCBMEHHON PEUBI0, MOHONIOTHYECKON KOHTEKCTHOU PEUBIO.
OOy4Jaromuics CMOXKET:
*  ONpPEACTATH 337a4y KOMMYHHKAITUH U B COOTBETCTBUH C HEH OTOHPATE PEUCBBIC CPEACTBA;
*  oTOHMpPATh U UCTIONB30BATh PEUCBHIC CPEICTBA B MPOLIECCE KOMMYHHUKALIMH C JPYTUMH TIOABMH (AHANOT B Iape, B MAJIOH IPYIIE U T. 1.);

*  MOPEeACTABILITh B YCTHOM MIM MUCBMEHHOH (opMe pazBEPHYTHIN IITaH COOCTBEHHOH ACATCIbHOCTH,




e co6/oaaTb HOPMbl MYGMMYHOI peun, pernameHT B MOHOMOTE U UCKYCCUW B COOTBETCTBUM C KOMMYHUKATUBHOM 3afauei;

*  BbICKa3blBaTb U,060CHOBbLIBATL MHEHUE (CYXKAEHME) U 3ampallBaTb MHEHME NapTHEPA B paMKax [Manora;

e MPUHUMATb PELUEHNE B XO[e AManora u cornacoBbiBaTb €ro ¢ Co6eceiHNKOM;

* C037aBaTb MWCbMEHHbIE KNULWUPOBAHHbIE N OPUTUHA/IbHbBIE TEKCTbI C UCMO/Ib30BAHNEM HEOGXOAMMbIX PEUEBbIX CPEACTB;

*  1CMO0JIb30BaTh BepbaNbHble CpefcTBa (CpeAcTBa IOTMUecKol CBA3N) 418 BblAeIEHUS CMbIC/IOBbIX 6/TOKOB CBOEF0 BbICTYMNEHUS;

*  1CMO0JIb30BaTh HeBep6asibHbIE CPeACTBA UM HArNsAHbIE MaTepuansl, NOAroToB/eHHbIe/ 0TO6PaHHbIE MO/ PYKOBOACTBOM YUUTENS;

e [lenaTb OLLEHOYHbI BbIBOA O JOCTVXKEHMM LIEN KOMMYHUKALMN HENOCPeACTBEHHO NOC/Ee 3aBepLIeHNs KOMMYHUKATUBHOIO KOHTAKTa 1 060CHOBbLIBATL €rO.

TOYKA y \ POCTA

3. ®opmupoBaHue 1 pa3BUTUE KOMMNETEHTHOCTM B 06/1aCTM UCNONb30BaHNS MHHOPMaLMOHHOKOMMYHUWKALMOHHBIX TexHonorunin (ganee — NKT).
Ob6yuyaroLWNncs CMOXET:

e Le/leHanpaB/ieHHO UCKaTb U UCMOb30BaTh MHPOPMaLMOHHbLIE PECYPChl, HEO6X0AUMbIE A8 PELEeHNS YYeOHbIX 1 MPaKTUYeCKNX 3agad, ¢ nomouwbio cpeacts NKT;

e Bbl6bMpaTh, CTPOUTb U MCMO/b30BaTb afeKBATHYH MH(OOPMaLNOHHY MOAeNb A5 nepefayn CBOUX MbICNei CPpeacTBaMmU €CTECTBEHHBIX U (DOPManbHbIX A3bIKOB B
COOTBETCTBUMW C YCNOBUAMU KOMMYHUWKaLUK;

*  BbIAENSATb NMH(POPMALMOHHbIA acnekT 3aga4n, ONepupoBaTh JaHHbIMU, UCNOMb30BATb MOAENb PELIEHMNA 3a4auN;

*  1CMOMb30BaTb KOMMbKTEPHbIE TEXHOMOrMU (BKIKOYAs BbIOOP afeKBaTHbIX 3afavye WHCTPYMEHTaNbHbIX MPOrpaMMHO-annapaTHbiX CPeACTB U CEpPBMCOB) AnA
pelweHns NHPOPMAaLMOHHBIX 1 KOMMYHUKaLMOHHbIX Y4ebHbIX 3aay, B TOM YNC/E: BbIYMCEHWE, HAMMCaHWe NMUCEM, COYMHEHWIA, [OKNAA0B, pedepaToB, Co3faHune
npeseHTaunin u gp.;

*  1CMOMb30BaTb MH(POPMALUIO C YUETOM 3TUHECKNX W MPABOBbLIX HOPM;

e co3fjaBaTb MH(OPMaLMOHHblE PECYpPCbl PasHOro Tuna W AN pasHbiX ayAuTopuil, cobngatb WHGHOPMALMOHHYIO TUTMEHY W MNpaBuia WHPOPMAaLUOHHOW
6e30nacHoOCTU.

MpegmeTHbIE pe3ynbTaThl
O6yyaroLWnincs Nony4ynT BO3MOXHOCTb 418 (HOPMUPOBaHUS CNeay WX NpeAMeTHbIX Pe3ynbTaToB:

* 3HAHMA O NMPUPOAE BaXHENWMX (U3NUYECKUX SBJIEHUIA OKPY>XKAIOLLEro mupa U NOHWUMaHWe cMbic/ia PU3NYECKUX 3aKOHOB, PaCKPbIBAKOWMX CBA3b M3YYEHHbIX
SABNEHWNIA;

* YMEHMA M0/Ib30BaTbCA MEeTO4aMW Hay4yHOro WCCNefOoBaHWA SIBIEHWA NpuUpPOAbl, MPOBOAWTL HaOMOAEHUS, MIaHWPOBATb W BbIMOMHATL 3KCMEPUMEHTHI,
obpabaTbiBaTb pe3ynbTaTbl U3MEPEHU, NPeACTaBNAATb Pe3y/ibTaTbl U3MEPEHUI C MOMOLLbIO Tabnuy, rpagmkoB U hopmys, 06Hapy>XMBaTb 3aBUCUMOCTU MEXAY
(hM3MYECKUMM BETMUMHAMM, 06BACHATL MONYyYeHHbIe pe3ynbTaTbl U AefaTb BbIBOAbI, OLEHMBATb FPpaHMLbl MOFPELLHOCTENR pe3ynbTaToB U3MEPEHWIA;

*  YMEHMWA NPUMEHATb TEOPETUYECKNE 3HAHMA MO (PU3MKE Ha NPaKTMKe, pewwaTtb (M3NYECKME 3a4a4UN Ha MPUMEHEHMNE MOSTYYEHHbIX 3HAHWIA;



* YMEHWA U HaBbIKWA MPUMEHATb MOMYYEHHbIE 3HAHWA 418 06BACHEHUS NPUHLMMNOB AeACTBUA BaXXHEWLW X TEXHUYECKUX YCTPOICTB, PeLleHNs NpaKTMYecKux 3agau
MOBCeHEBHOM XN3HN, 0becneyeHns 6e30MacHOCTM CBOEN XU3HM, PaLMOHAIbHOIO NPMPOAOMN0Ab30BaHNSA 1 OXPaHbl OKPYXXatoLLei cpedbl;

* (opmupoBaHMe y6eXAeHUs B 3aKOHOMEPHOW CBA3M M MO3HABAEMOCTW ABMEHUIA NMPUPOLbl, B 06BHEKTUBHOCTU HAy4YHOr0 3HAHWA, B BbICOKOW LlEeHHOCTU HayKu B
pasBUTUM MaTepuasibHOW N JYXOBHOW KYNbTYpbl MHOLENH;

* pasBMTUE TEOPETUYECKOTO MbILIJIEHUS HA OCHOBE (DOPMMUPOBAHUA YMEHWIA yCTaHaBAUBATb (PaKTbl, pa3nnyaTh MPUYMHLI U CNeCTBUSA, CTPOUTL MOJENN U BbIABUTaTb
rMnoTesbl, OTLICKMBaTb W (HOPMY/IMPOBaTb A0Ka3aTe/bCTBA BbIABUMHYTLIX TWMNOTE3, BbIBOAUTbL W3 3KCMEPUMEHTaNbHbIX (HaKTOB UM TEOPeTUYECKUX MOAenei
(hm3nyeckne 3aKoHbl;

* KOMMYHWKATMBHbIe YMEHUA: AOKNaAbIBaTb O pe3ynbTaTtax CBOEro UCcnefoBaHus, y4acTBOBaTb B ANCKYCCUM, KPATKO M TOYHO OTBEYaTb Ha BOMPOChHI, MCNO/b30BaTh
CMPaBOYHY NUTepaTypy U Apyrne UCTOYHUKM UHDOpMaLUK.

TOYKA _ IPOCTA

O6W MK NpeAMETHBIMU pe3y/ibTaTaMu 06yUYeHNUs No AaHHOMY KypCy SBASHOTCS:

e YMEeHMe N0Mb30BaThCS METOAAMU HAYYHOTO UCCNef0BAHMUS SABEHWI NPUPOAbI: NPOBOAUTL HABMOAEHUS, NAAHUPOBATL W BbIMOHATL 3KCNEPUMEHTbI, 06pabaThiBaTh
pe3ynbTaTbl U3MEPEHUIA, NPEACTABNATL Pe3y/ibTaTbl U3MEPEHNI C MOMOLLbIO TabanL, rpatMKoB v hopMyn, 0GHAPYXMBATb 3aBUCUMOCTY MeXAY (PUNYECKNMU
BE/IMYMHAMMU, O6BACHATH Pe3y/ibTaTbl U AeNaTh BbIBOAbI, OLEHNBATHL FPAHULLbI MOTPELIHOCTEN Pe3y/bTaTOB U3MEPEHWIA;

e pasBUTME TEOPETMYECKOTO MbILI/IEHUS HA OCHOBE (DOPMUPOBAHMS YMEHWIA yCTaHABAMBATb (hakTbl, Pa3nnyaTb NPUYMHBI U CNEACTBUS, UCMOMNb30BATh (U3NYECKME
MOZENM, BbIABUIaTb TMNOTE3bl, OTLICKMBATL U (POPMYINPOBATL 40KA3aTE/IbCTBA BbIABUHYThIX TUMOTES.



TOYKA  POCTA

CopepxaHue yyebHoro npegmMmeTa
7 Knacc (68 4,2 4 B Hepenw)
BeegseHue (4 v)

®dusmka — Hayka o npupoge. ®usnuveckne feneHuns. dusmueckne csolictsa Ten. HabnwogeHne n onucaHue (U3NYECKUX ABNEHUA. PU3UYECKME BENNYMHBI.
M3mepeHus Gpu3anyecknx BeNUYMH: ANINHbI, BPEMEHU, TemnepaTypbl. dusmyeckne npubopsl. MexayHapogHas cucTeMa eauHNL,. TOYHOCTb U NOTPELIHOCTb U3MEPEHWIA.
P u3nKa 1 TeEXHUKa.

lMepBoHayaNibHble CBELEeHNSA O CTPOEHUM BewiecTsa (5 Y)

CtpoeHve BewectBa. OnbITbl, JOKa3biBaloLl e aTOMHOe CTPOEHME BellecTBa. TENI0BOE [BMXeHWe aTOMOB U MONeKyNn. BpoyHOBCKoe ABuXeHue. Auddysnsa B
rasax, XUAKOCTAX W TBepAblX Tenax. B3aumopgeicTBue yacTuy, BewecTsa. ArperatHble COCTOSAHMA BellecTBa. Mofenun CTPOeHMs TBepAbIX Ten, XUAKOCTeiR W rasos.
O6bsACHEHME CBONCTB rasos, XXMAKOCTEN 1 TBEPAbIX Te/l Ha OCHOBE MONEKYNAPHO-KMHETUYECKNX NPEACTaBNEHNIA.

B3anmogericteuda Ten (21 v)

MexaHuueckoe aBuXeHue. Tpaektopua. MyTb. PaBHOMepHOe U HepaBHOMepHoe ABuXeHue. CKopocTb. Mpadmku 3aBUCUMOCTU MYyTU U MOAYNS CKOPOCTWU OT
BpemeHn aBwxeHus. NHepumda. VMiHepTHocTh Ten. Bsaumogeiicteue Ten. Macca Tena. M3mepeHue maccbl Tena. MnoTHocTb BewecTtBa. Cuna. Cuna taxectn. Cuna
ynpyrocTtu. 3akoH N'yka. Bec Tena. CBA3b MeXAy CUJION TAXECTM 1 Maccoi Tena. Cuna TsSHKeCcTU Ha Apyrux nnaHetax. AuHamometp. CnoXeHue ABYX CWUJl, HANpPaBleHHbIX
no 04HON NpsMoii. PaBHoAelcTBYOWasa ABYX cui. Cuna TpeHns. dusnyeckas npmpoga HebecHbix Ten CONHEYHOW CUCTeMBI.

[aBneHve TBEpAbIX TeN, XMNAKOCTEW 1 Trasos (23 v)

[Jasnenve. [laBneHne TBepabix Ten. dasneHue rasza. O6bACHEHWe AaBneHUA rasa Ha OCHOBE MOMEKYNSPHO-KMHETUYECKUX NpeacTaBfeHunii. Mepefaya gaBneHms
rasamm v xugkoctamu. 3akoH Mackana. Coobuialowmeca cocyabl. ATMochepHoe aaBneHne. MeTofbl U3MepeHUA aTMOCHEPHOro AaBneHusd. bapomeTp, maHOMeTp,
MOPLUHEBOW XMNAKOCTHbIW Hacoc. 3akoH Apxumega. Y cnosus nnasaHus Ten. BosgyxonnasaHue.

Pa6oTa mmouwHoCTb. SHeprusa (13 u)

MexaHuueckasa pabota. MowHOCTb. [1pocTble MexaHu3Mbl. MOMEHT CUbl. Y C/IOBUA paBHOBECUA pblyara. «30/10TOe NpaBuI0» MexaHWKu. Buabl paBHOBecuS.
KoahdmumneHT nonesHoro geiicteus (KMA). SHeprus. NMoTeHumanbHas n KWHeTUYECKas 3Heprud. MNMpeBpaLweHne sHeprmm.

PesepBHOe Bpema (4u)

8 Knacc (68 4,2 4 B Hepenw)
Tennosble AB/ieHNA (23 Y)

Tennosoe ABwXeHue. Tennosoe pasHoBecue. Temnepatypa. BHyTpeHHAS aHeprusa. PaboTa v Tennonepefaya. TennonpoBoAHOCTb. KoHBekuudA. MN3nyyeHue.

Konnyectso Tennotbl. Y enbHas TenioeMKOoCTb. PacyeT KO/MYecTBa TENNOTbl MPU TENNOo06MeHe. 3aKOH COXPaHEHUA W MpeBpalleHns 3HEpPruM B MeXaHUYeCKUX U



TennoBbIX npoueccax. [naBneHne n oTBEpAeBaHNE KPUCTANINYECKUX TeNl. Y AenbHas TensioTa nnaeneHus. MicnapeHue u koHgeHcaumsa. KuneHme. BaaxHOCTb BO3gyXa.
Y fenbHasa Tennota napoobpasosaHns. O6bACHEHNE U3MEHEHUNA arperaTHOro COCTOAHMSA BeLLecTBa Ha OCHOBE MOJIEKYNIAPHO-KUHETUYECKUX NpefcTaBneHuii. Mpeobpaso-
BaHWe 3Hepruy B TEMIOBbIX MaluHax. [Buratenb BHYTPEHHEro cropaHusa. Maposas Typ6uHa. KM/ TennoBoro geurarens. SKoa0rmyeckne npodaemsl NCMOAb30BaHMA
Tenn0BbIX MaLUWH.

neKTpuyeckue aBfeHusa (27 4)

TOYKA _ POCTA

AnekTpmsauma Ten. [lBa pofa aneKTpUYecKMX 3apsgos. BsaumogeicTame 3apsdkeHHbIX Ten. MPOBOAHWUKMN, AUINEKTPUKU U NONYMNPOBOAHUKMN. DNEKTPUYECcKoe
none. 3aKOH COXpaHeHWs 3NeKTPUYECKOro 3apsga. [enumocTb 3NeKTpMUeckoro 3apsaga. dnekTpoH. CTpoeHWe atoma. SneKTpu4eckunin Tok. [eicTBne aneKTpuYeckoro
MoNs Ha 3neKTpuyeckue 3apsagbl. VICTOYHMKN TOKa. dnekTpuyeckas uenb. Cuna ToKa. DeKTpUYeCKoe HanpsXXeHue. SNeKTPpUYeckoe conpoTusieHune. 3akoH Oma ans
yyacTka uenu. MNocnegosatenbHoe U napannenbHoe COeAUHEHWe MPOBOAHMKOB. PaboTa M MOLLHOCTb 3/1IEKTPUYECKOro Toka. 3akoH [xoyna—J/leHua. KoHaeHcaTop.
MpaBuna 6e3onacHocTn Npu paboTe ¢ 3neKTponpudopamum.

ONeKTpOMarHuUTHbIe ABneHus (7 )

OnbIT 3pcTega. MarHuTHoe none. MarHMTHoOe rosie NPAMOro Toka. MarHMTHOe none KaTyLwWwKW ¢ TOKOM. IMOoCTOAHHbIe MarHUTbl. MarHMTHOE Nosne NOCTOSHHBIX

MarHuToB. MarHuTHoe none 3emnn. BaanmogeiicTBne marHMToB. [eiicTBMe MarHATHOrO NOJMIA Ha NPOBOAHUK C TOKOM. DeKTPUUECKNii ABUraTeNb.
CBeToBble ABNEHMA (9 v)

VcTouHukn ceeta. MpamonnHeitHoe pacnpocTpaHeHue cBeTa. Bugumoe gsmxkeHue csetwun. OTpakeHMe cBeTa. 3aKOH OTpaxeHus cBeTa. [110CcKoe 3epkano.
MpenomneHne cBeTa. 3aKOH npenomneHus ceeta. JIMH3bl. POKYCHOe paccTofHME NMH3bl. OnNTuyeckas cuna NuH3bl. N306paxeHuns, faBaemble AUH30M. [Na3 Kak
onTuyeckasa cuctema. OnTnyeckne nNpmoopsI.

Pe3epBHOe Bpemsa (4u4)

9 knacc (68 4,2 4y B Hepenw)
3aKOHbl B3aMMOLENCTBMA U BUXEHNS Ten (26 v)

MatepuanbHas Touka. Cuctema otcuyeta. MNMepemewieHmne. CKOPOCTb NPAMOMMHERHOTO PaBHOMEPHOTO ABMXEeHUS. MNPAMOAMHEHOE PaBHOYCKOPEHHOE ABUXKEHNE:
MTHOBEHHas

CKOPOCTb, YCKOpeHue, nepemelleHue. I'paMkn 3aBUCUMOCTM KWHEMATUYECKUX Be/IMYUH OT BPEMEHWU NPWU PABHOMEPHOM W PaBHOYCKOPEHHOM [BVXXEHUMW.
OTHOCUTENBHOCTb MEXAHNYECKOTO [BWKEHUA. [eOLEeHTPUYECKASA U Te/IMOLEHTPMUYECKAA CUCTEMBI Mupa. VHepumnanbHasa cmctema otcyeta. 3akoHbl HetoToHa. CBo6OAHOE
nafgeHvie. HeBecoMoCTb. 3aKOH BCEMUPHOTO TATOTeHUA. [ICKyccTBeHHble CnyTHUKK 3eMnn.] MIMnynbc. 3aKOH COXpaHeHUs UMMNynbca. PeaKTUBHOE ABMXKEHWe.

MexaHunyeckune konebaHnsa v BofHbL. 3BYK (10 u)
KonebatenoHoe aBmxeHue. KonebaHwa rpysa Ha npyxuHe. CBo6ogHble konebaHusa. KonebatenbHas cucTema. MaaTHukK. AMnNanTyaa, nepumog, 4vactoTa



KonebaHuii. [FapMoHuyeckne KonebaHms]. MNpeBpaweHne 3aHeprum npu KonebaTeNbHOM ABVMXKeHUW. 3aTyxawolwue KonebaHmsa. BbiHyxAeHHble KonebaHnsA. Pe3oHaHC.
PacnpocTpaHeHne KonebaHuii B ynpyrux cpegax. [onepeyHble v NpoAosibHble BOAHbLI. [anHa BOMHbI. CBA3b AAWHBI BOMHbI CO CKOPOCTbIO €€ pacnpocTpaHeHus u
nepmoAoM (4acToToit). 3ByKOoBble BOMHbI. CKOPOCTL 3BYKa. BbicoTa, TeM6Op M rPOMKOCTb 3BYKa. IX0. 3BYKOBOW pe3oHaHC. [IHTepdepeHLms 3BykKa].
dnekTpoMarHuTHoe none (17 u)
OfHOPOAHOE M HEOAHOPOLHOe MarHMTHoe none. HampaBneHWe TOKa W HampaBieHWe NIMHWI ero MarHuTHoro nonf. pasuno 6ypaBumka. O6GHapyxeHwe
MarHuTHoro nons. lMpaBwno neBoil pykn. WIHAYKUMSA MArHUTHOro nons. MarHuTHbIl noTok. OnbiTbl dapaged. SNeKTpOMarHUTHaa WHAYKUMA. HanpaeneHue
MHAYKLMOHHOrO Toka. Mpaeuno fleHua. fBneHne camouHaykummn. MepeMeHHbI TOK. [eHepaTop nepeMeHHOro Toka. Mpeobpa3oBaHMsA 3HEPTUW B 3NEKTPOreHepaTopax.

TpaHcthopmatop. Mepegaya 3NeKTPUYECKON IHEPTMN HA PAaCcCTOSHUE. DNEKTPOMArHUTHOE
TOYKA _ POCTA

none. ONEKTPOMArHWTHble BOJHbI. CKOPOCTb pacnpoCTPaHEHUSA 3/1IEKTPOMArHUTHbLIX BOMH. BrnsHWE 31eKTPOMAarHWTHbIX W3MyYeHWUI Ha >KMBble OpPraHu3Mmbl.
KonebaTtenbHblii KOHTYp. [onyyYeHne 3n1eKTPOMarHnTHbIX KonebaHuin. MpuHUmMnbl pagmoceasu u TenesngeHuns. [MHtepgepeHumsa ceeta.] dneKTpoMarHnuTHaa npupoga
cBeTa. [penomneHne ceeTa. lNokasaTenb npenomneHus. Aucnepcus ceeta. LiBeTta Ten. [CnekTporpad un cnekTpockon.] Tunbl ONTUYECKNX CNEKTPOB. [CneKTpanbHbIl
aHanus.] MornowieHne n ncnyckaHme ceBeta atomamu. MPonCXoXxgeHne NNHEeRYaTbiX CEKTPOB.

CTpoeHue aToMa naTtomHoro agpa (11 u)

PagnMoaKTMBHOCTb KaK CBWAETE/IbCTBO C/OXHOIMO CTPOeHMA aToMoB. Anbda-, 6eta- M ramma-usnydeHud. OnbiThl Pesepdoppa. AgepHas Mogenb aToma.
PafnoakTuMBHbIe MpeBpaLleHNs aTOMHbIX ffep. CoxpaHeHue 3apsafoBOro M MaccoBOr0o YMCeNn Npu AAEPHbIX peakuusx. SKCNepuMeHTaslbHble MEeTOAbl UCCnefoBaHUA
yacTuy. MNMpPOTOHHO-HERTPOHHAA MOgenb Agpa. ®u3nyeckuin cMbicn 3apsL0BOro0 U MaccoBOro umucen. Msotonel. MpaBuna cmeweHns gns anbda- n 6eta-pacnaga npw
A0EpPHbIX peakUusx. DHeprus cBA3W 4yacTuy B fape. [eneHve afgep ypaHa. LlenHas peakuus. fpepHas sHepreTuka. OKonoruyeckue npobnembl paboTbl aTOMHbIX
aneKTpocTaHuuin. Jo3nmeTpuda. Mepuof nonypacnaga. 3akoH pagnoakTUMBHOIO pacnafga. BausHne pagnMoakTUBHbBIX U3MYYEHUIA Ha XXUBbIE OpraHn3Mbl. TepMosigepHas
peakumnsa. MicTouHuky aHeprum ConHua u 38e3f,.

Pe3epBHOe Bpems (6 u)

OCOGEHHOCTMN OLEHKWN NMPEeAMEeTHbI X Pe3ynbTaToB

OueHKa NPeAMETHbIX Pe3ybTaToB NPesCTaBseT CO60M OLEHKY AOCTUXEHNS 0BYYaOLWMMCs NIaHUPYEMbIX Pe3y/bTaTOB N0 OTAE/bHbIM NpesMeTam.

®opMuUpoBaHME 3TUX Pe3ybTaToB 06ecneymBaeTCcs 3a CHET OCHOBHbIX KOMMOHEHTOB 06pa30BaTeNbHOIO NpoLecca — y4eGHbIX NPeAMETOB.

OCHOBHbIM O0GBEKTOM OLEHKM TMpPeAMETHbIX pe3ynbTaToB B COOTBETCTBUM C Tpe6oBaHmsmMu CTaHAapTa SBASETCS CMOCOGHOCTb K  peLleHuto
yue6HO-N03HABATE/IbHbIX U Y4eBHO-NPaKTUYECKMX 334ay, OCHOBAHHbIX Ha U3y4yaeMOM y4YeGHOM MaTepuane, € UCMOMb30BaHWEM CNOCO6OB [eACTBMIA, pefeBaHTHbIX
COAEPXaHWIO YUYeBHbIX NPeAMETOB, B TOM YKC/e METAaNpPeaMeTHbIX (MO3HABATE/IbHbIX, PEFYASTUBHbLIX, KOMMYHWUKATUBHbIX) AeACTBUIA.



CucTema OLEeHKMN MpeaMeTHbIX Pe3y/ibTaTOB OCBOEHUS YUe6HbIX MPOrpaMm ¢ Y4ETOM YPOBHEBOTO NOAX0A]Q, NpUHATOro B CTaHAapTe, NpeAnonaraeT BblgeneHue
6a30BOr0 YPOBHS JOCTUXEHUI KaK TOYKM OTCUYETA NPU MOCTPOEHWUMN BCe CUCTEMbI OLLEHKM U OpraHM3alny UHAUBUAYaAbHOW pa6oThl ¢ 06yvatoWwmnmMmcs.

PeafibHble LOCTMKEHUS 06YYarOLLMXCS MOTYT COOTBETCTBOBAaTh 6a30BOMY YPOBHIO, @ MOTYT OT/IMYATLCS OT HEFO KakK B CTOPOHY MPeBbILUEHNSs, TaK U B CTOPOHY
HEAOCTMKEHNS.

MpakTuKa NOKa3bIBAET, YTO AJ/15 ONUCAHNS LOCTUXKEHUI 06YUarOLLMXCS LieNeco06pasHO YCTAHOBUTL CefytoLLne NATb YPOBHEN.

Ba30BbIii ypOBEHb AOCTUXXEHUI — YPOBEHb, KOTOPbINA JEMOHCTPUPYET OCBOEHUE YUEBHbIX eCTBMIA C OMOPHOI CUCTEMOI 3HAHWIA B pamMKax Anana3oHa (Kpyra)
BblA€/NEHHbIX 3afay. OBnageHWe 6a30BbIM YPOBHEM SBASETCH AOCTATOUHBIM AN MPOAO/DKEHWUS 06YUYEeHUs Ha CleAylol el CTyrneHU 06pasoBaHWs, HO He Mo
npoduILHOMY HanpasneHuto. JOoCTUXKEeHNI0 6a30BOr0 YPOBHS COOTBETCTBYET OTMETKA «Y/A0BNETBOPUTENIbHO» (MK OTMETKA «3», OTMETKA «3aUTeHO»).

TOYKA | POCTA

MpeBbllweHne 6a30BOr0 YpOBHS CBMAETENbCTBYET 06 YCBOEHWMW OMOPHOW CUCTEMbl 3HAHWI Ha YPOBHe OCO3HAHHOrO NPOM3BONLHOIO OBMlafAeHUS y4YebHbIMK

LencTBuAMM, a TaKxKe 0 Kpyrosope, WwupoTe (Mnv n3bupaTenbHOCTN) UHTepecoB. Lienecoo6pa3Ho BbIfeNnTb Ceaylow e 4Ba YPOBHS, NpeBbilawme 6a30Bblii:
* MOBbILWEHHbIA YPOBEHb AOCTVMKEHUSA NAAHUPYEMbIX PE3YNbTATOB, OLEHKA «XOPOLWO» (0TMeTKa «4»);
* BbICOKWUI YPOBEHb AOCTUXEHNA NNAHUPYEMbIX PE3yNbTaToB, OLEHKa «OT/NYHO» (0TMeTKa «5»).

MOBbILEHHbIV U BbICOKMA YPOBHU LOCTUXEHUS OTANYAKOTCA NO NONHOTE OCBOEHUS MAHMPYEMbIX pPe3ynbTaToB, YPOBHIO OBNAAEHNS YUEOHbIMU AeACTBUAMU 1
ChOPMMPOBAHHOCTbLI UHTEPECOB K AaHHOI MpegMeTHO 061acTu.

VNHanBnAyanbHble TPaeKTopun 06yyeHns 06yyatoLmxces, 4eMOHCTPUPYHOLWLMX NOBbIWEHHbIA 1 BbICOKWI YPOBHW LOCTVKEHWIA, Liefiecoo6pasHO (hopMmMpoBaTthb C
YYETOM MHTEPECOB 3TUX 00yvaKLWNXCA U UX NNaHOB Ha Byayuiee. [py HaAMUUM YCTONYMBBIX MHTEPECOB K Y4EOHOMY NpesMeTy M OCHOBATE/IbHOW NOATOTOBKM NO
Hemy Takue obyyarolmecs MOryT 6biTb BOB/EYEHbI B MPOEKTHYIO AeATeIbHOCTb NO NPeAMeTY U COPUEHTUPOBaHbI Ha NPOJO/MKEHNe 06yUYeHMs B CTapLIMX Knaccax no
[aHHOMY npognio.

[na onucaHus NOATOTOBKM yyalluxcs, YpoBeHb LOCTUXEHUA KOTOPbIX HUXKe 6a30B0Oro, LenecoobpasHo BblAeNUTb TaKXKe ABa YPOBHS:

e MOHWXEHHbI YPOBEHb JOCTMXXEHMWIA, OLlEHKA «HEY/0BNeTBOPUTENIbHO» (OTMETKA «2»);
* HU3KWI ypOBeHb LOCTUXKEHWNA, OLEHKA «MN0X0» (0TMeTKa «1»).

HegnocTuxeHve 6a30BOro YpPOBHA (MOHVKEHHbIA U HU3KWIA YPOBHU AOCTMXEHWUI) PUKCMPYETCA B 3aBUCMMOCTUN OT 06bEMA U YPOBHA OCBOEHHOI0 U HEOCBOEHHOTO
cofepXaHus npeaMeTa.

Kak npaBuno, NOHMXXEHHbI YPOBEHb AOCTVXKEHWUI CBUAETENbCTBYET 06 OTCYTCTBUMM CUCTEMATMYECKON 6a30BOI MOATOTOBKM, O TOM, 4YTO 0Oy4akoLWUMCS He
OCBOEHO [jaXKe W NOJSI0BUHbI N/IAHUPYEMbIX Pe3y/bTaToB, KOTOpble 0CBanBaeT 60/bLIMHCTBO 00yyYaloLWMXCs, 0 TOM, UTO UMEHTCA 3HaUNTeNbHble NMPO6esbl B 3HAHMSAX,
fanbHeiwee obyyeHue 3aTpygHeHO. MNpu aToM 06y4arOLLIMIACA MOXET BbINOAHATL OTAe/bHble 3afaHusA NOBbILEHHOro YpoBHA. [aHHas rpynna obyuawowuxcs (B
cpefHem B xode 06ydeHus cocTaBnsowas okono 10%) TpebyeT cneumanbHOW AMArHOCTMKKU 3aTPyAHEHUI B 00y4eHWUMW, Npo6enoB B CUCTEMe 3HAHWIA U OKasaHWUK



Lie/IeHanpaB/ieHHON MOMOLLM B AOCTVMXEHWNM 6a30BOT0 YPOBHS.

Hu3KniA ypoBeHb OCBOEHMS NMAAHUPYEMbIX Pe3y/bTaTOB CBUAETENLCTBYET O HAIMUMM TOSTbKO OTAENbHbIX parMeHTapHbIX 3HAHUI MO NpeaMeTy, AafbHelillee
06yuyeHue MPAKTUYECKM HEBO3MOXHO. O6yyarolmmes, KOTopble AeMOHCTPUPYIOT HU3KWIA YpOBEHb JOCTUXEHWI, TpebyeTcs cneymanbHas NMomMolb He TOSbKO MO
yue6HOMY NMpeAMETY, HO M N0 HOPMUPOBAHUIO MOTUBALMM K 06YUYEHUIO, Pa3BUTMIO UHTEPECA K M3y4aeMoll NpesMeTHOW 06/1acTU, MOHUMAHUI0 3HAYMMOCTM NpesmeTa

N9 KU3HU 1 4p. TONbKO Hafmyne noaoXMTebHOW MOTUBALMU MOXET CTaTb OCHOBOW NMKBMAALUKN Npo6enos B 06y4eHUW ANA 4AHHON rpynnbl 06y4yaoLmnxces.
MepeyeHb PpPOHTANbHbLIX NabopaTopHblX paborT

7 Knacc

1. OnpepgeneHve LeHbl fefleHUsA N3MepuTensHoro npubopa.
2. OnpepgeneHne pasmepoB Manbix Ten.

3. N3mepeHUe mMacchl Tefla Ha pblYaXKHbIX BECAX.

4. V3mepeHue ob6beMa Tena.

TOYKA  POCTA

5. OnpegeneHne NAOTHOCTY TBEPAOTO Tena.

6. [pagyupoBaHue MPY>XWHbI N U3MEPEHNE CUM AUHAMOMETPOM.

7. OnpegenexHve BbiITaNKNBaKLWeER Cubl, AEACTBYIOLLEN Ha MOTFPY>KEHHOE B XXNAKOCTb
Tesno.

8. BbIsicHeHMe yCcnoBWiA NNaBaHWA Tesla B XXUAKOCTMW.

9. BbIICHEHWE YC/IOBUS PaBHOBECKSA pblyara.

10. Onpegenenve KIMJA npy nogbeme Tena N0 HAKAOHHOM NOCKOCTMW.
Knacc
CpaBHeHMe KONMYeCcTB TenoTbl MPU CMELINBAHUN BOAbl Pa3HOl TemMnepaTypsbl.
Vi3MepeHue yae/bHOW TEN0EMKOCTM TBEPAOTO Tena.
i3MepeHue BIaXKHOCTY BO3gyXa.
C6opKa 31eKTPMYECKOW Lenu n M3MepeHMe CUbl TOKa B €€ pas/InyHbIX y4acTKax.
VI3MepeHne HaMpsHXKEHNA Ha Pa3/IMYHbIX y4acTKaxX 3/1eEKTPUYECKO Lenu.
PerynmpoBaHue cusibl TOKa peoctaTom.
i3MepeHne CONPOTMBAEHUS MPOBOAHMKA NPW MOMOLLM aMnepMeTpa 1 BO/IbTMETpa.
i3MepeHne MOLLHOCTU 1 paboTbl TOKA B 3/1IEKTPMYECKOW lamne.
CO6opKa 371eKTpoOMarHmMTa n UcnblTaHMe ero AecTeus.
10 M3yyeHne 3N1eKTPMYECKOro ABMraTens NoCTOAHHOro Toka (Ha Mogenw).
11. Mony4veHune N306paXkKeHNA NPU NOMOLL W JINH3bI.

©®NOUAON e ©y



Knacc
WccnepoBaHve paBHOYCKOPEHHOTO ABWKEHUS 6e3 HavabHO CKOPOCTH.
N3mMepeHue yCKOpPeHNs CBOGOAHOTO MafeHus.
WccnepoBaHne 3aBUCMOCTM NEPUOAA U YaCcTOThl CBOBOAHbBIX KONebaHWii MasiTHUKA OT A/IMHBI €70 HATH.
MN3yuyeHne SBMEHUS 31eKTPOMArHUTHOW NHAYKLMUN.
M3yueHne feneHns sapa aToMa ypaHa no goTtorpadum Tpekos.
M3yuyeHne TPEKOB 3apsXKeHHbIX YacTUL, MO FOTOBLIM (oTOrpadmsm.
MepeyeHb JEMOHCTPALMWIA.

oW AW R o

MexaHuKa

PaBHOMEpHOe ABMXEHMeE.

OTHOCUTENLHOCTb ABMXXEHNS.

MpAMONMHENHOE N KPUBONUHEHOE ABUKEHME.,

HanpaBneHune cKOPOCTW NPW ABVMKEHUN NO OKPYXXHOCTMW.

MageHve Ten B paspeXXeHHOM npocTpaHcTee (B Tpybke HbloTOHA).
CB060oAHbIE KONEeBaHMA rpy3a Ha HUTU U Tpy3a Ha MPYXUHE.
Ob6pasoBaHmMe 1 pacnpocTpaHeHUe MOMepPeYHbIX 1 NMPOAO0MbHbIX BOSH.
Koneb6nwouieecs Teno Kak UCTOYHUK 3BYKa.

OnbIThbl, MANOCTPUPYIOLLNE ABIEHNS UHEPLWN 1 B3aNMOLEACTBUS TeN.

© o N WDN R

10. Cwunbl TPEHUA NOKOSA, CKOSIbXEHUA, BA3KOT0 TPEHUS.

11. 3aBMCMMOCTbL CWUJIbI YIPYTOCTW OT Ae(OpMaLnmn NPYXUHbI.

12. BToOpoWi 3aKOH HblOTOHa.

13. TpeTwii 3aKOH HblOTOHa

14. 3aKOH coxpaHeHus uMnysbCca.

15. PeaKTuMBHOe [BWXeHMKe.

16. Mogesnb pakeTbl.

17. Vi3MeHeHue 3Heprum Tena npu coBepLLUeHnn paboTsl.

18. [Mepexod NOTEHLMaNnbHON 3HEPTUM B KNHETUYECKYHO U 06paTHO.
19. 3aBMCUMOCTb faBNeHUS TBEPLOrO Tena Ha Onopy OT AelCTBYHOLWEN CUbl U NAOLLAAN ONOPbI.
20. OO6Hapy)XeHne aTMOC(EepHOro AaBneHus.

TOYKA Y IPOCTA

21. WN3mepeHne aTMOCKEepPHOro gaBneHUs 6apoMeTpoOM-aHepouioM.
22. [Tlepepava faBfieHUA XUAKOCTAMM U ra3amu.
23. YCTpOICTBO M felicTBME TMAPABANYECKOTO Mpecca.



24.
25.

CTpoOOCKOMUYSCKUN METOA N3YICHUS ABIKCHUS TCIIA.
3anuck KonedaTeIbHOIO ABUKEHUS.

Tennoewie aenenu.

PN R =
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12.
13.
14.
15.
16.
17.

CXKMMaeMOCThb Ta30B.

Huddysus ra3os, KUAKOCTCH.

Mozens Xa0THYECKOTO JBHIKCHHUS MOTICKYJT.

Mexanuueckas MOACTE OPOYHOBCKOTO JBHKCHHSL.

O0bem u hopma TBEPAOTO TENA, JKUIKOCTH.

CBONCTBO raza 3aHHMAaTh BECh MPSAOCTABICHHBIN €My 00BEM.

CriocoObl U3MEPEHUS TUTOTHOCTH BEIICCTRA.

CUerieHUe CBHHIIOBBIX IIHTHHAPOB.

WNaveHeHne BHYTPEHHEH SHEPTHH TENA MPH COBEPILICHUH PA0OTH U IPH TCILIONEPeate.
CpaBHEHHE TEIIIOEMKOCTEH TEN OJMHAKOBON MAacCChI.
Hcnapenne pa3muaHbBIX KHUIKOCTEH.
OXNaKICHUE KUAKOCTCH MPU UCTIAPCHUH.
ITocTosHCTBO TEMIEpaTYPBI KUIICHHS JKUAKOCTH.
[TnaBnenue 1 OTBEPACBAHUE KPUCTATUTHICCKUX TEI.
Hsmepenne BIaXHOCTH BO3AYXA IICHXPOMETPOM HITH THTPOMETPOM.
YeTpoiicTBO U ACHCTBUC YCTHIPCXTAKTHOTO ABUTATCIIA BHYTPCHHETO CTOPAHUL.
Y CTpolcTBO NEPBOH TYPOUHEL.

9Jle1<mpuue01<ue U JIEKMPOMACHUMHbBIE AGTIEHUAL.
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QneKTpU3aLMS PA3TUIHBIX TC.
BzaumoaeiicTBie HadIeKTpU30BaHHbBIX Te1. J[Ba poaa 3apsaos. OnpeacicHue 3apsiaa HAdICKTPH30BAHHOTO TEIA.
DICKTPUUCCKOE TOJIC 3aPSKCHHBIX [IAPUKOB.
CocraBneHHE 3ICKTPUICCKON LICTH.
Wsmepenue CUitbl TOKa aMIiepMETPOM.
Hsmepenne HanpsyKeHNS BOTBTMETPOM.
3aBI/ICI/IMOCTb CHWJIBI TOKA OT HAPXKCHUA Ha YIACTKC LCIU U OT COIMMPOTUBJICHUA 3TOTO YUACTKA.
Hsmepenne conpoTHBICHUH.
Harpepanne npoBOJHIKOB TOKOM.
BSaHMOﬂCﬁCTBHC TIOCTOAHHBIX MAarHUTOB.
PacrnionoskeHre MarHUTHBIX CTPEIOK BOKPYT MPSIMOTO IMPOBOJHUKA M KATYIIKH C TOKOM.
BsanmozeticTBre napaiienbHEIX TOKOB.
JeiicTBHE MAarHUTHOTO TIOJTS HA TOK.




14. [BuWXeHune nNpAMOro NpPoBOAHUKA U PAMKWN C TOKOM B MarHUTHOM MoJle.
15. YCTpOICTBO M AeliCTBME 3N1eKTPUYECKOTO ABUTaTeNd NOCTOAHHOIO TOKa.
16. 3DneKTpoMarHMTHaa MHOYKLUMA.

17. MonyyeHne nepeMeHHOro ToKa npu BpaLeHn BUTKa B MarHUTHOM MoJfe.
CBeTOBbIE ABNEHUA.

1. MpAMonnHeliHOe pacnpoCTpaHeHmne ceeTa.

OTpaxkeHue cBeTa.

3aKoHbI OTpaXKeHua cBeTa.

MN3o06paxeHue B NJIOCKOM 3epKase.

lMpenomneHve ceeTa.

XO0pA nyuyei B NMH3ax.

MonyyeHne M306paXKEHNI C MOMOLLbIO NNH3.

No o~ wdh

Touyka [lpocra
*

MpoeKTHbIe paboThl
Cpean pasHoo6pasHbiX HanpaBfieHWIi COBPEMEHHbIX MeAarornyecknx TEXHONMOrWi Befyliee MeCTO 3aHMMaeT MPOEKTHO-UCCefoBaTenbckas AeATeNbHOCTb
yyawmxcsa. naBHas ee nges — 3TO HanpasleHHOCTb y4YeOHO-MO3HABATENbHOW AeATe/IbHOCTM Ha pe3y/nbTaT, KOTOpbl nonyvaetcs Npu peleHWr NpakTUYecKoid,

TEOPETUYECKO, HO 0653aTe/IbHO JIMYHOCTHO M COLMAIbHO 3HAYMMOU NPo6embl.
MpuyMepHbIe TEMbI MPOEKTHBLIX Pa6oT

7 Knacc
1 M3mepeHre (PU3NUYECKNX XapaKTepUCTUK AOMaLLUHUX XXUBOTHbIX.

Mpn6opbl N0 PU3NKE CBOMMMU PyKamU.
KapToTeka OMnbITOB U 3KCMEPUMEHTOB MO (U3MKe.
®dun3MKa B UrpyLiKax.

["oe >XUBET 3/1eKTpUYecTBo?

ATMOC(epHOe faB/ieHne Ha SpYyrux nnaHerax.
®dun3nKa B CKasKax.

MpocTble MEXaHU3Mbl BOKPYT Hac.

© © N o o A~ DN

[Moyemy macno B BOAe He TOHET?

[y
©

MapyCHUKN: UCTOPUS, MPUHLAMN LBUKEHNS.

-
=

OnpegeneHne NNOTHOCTM TeTpagHoin 6ymarn n cooteetcTene eé FOCTy.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

8
1
2
3
4.
5.
6
7
8
9
1

0.

Mudps! 1 nerenap! pU3NKH.

Jlerenaa o0 OTKpeITHM 3aKOHA ApXUMEA.

Kak onpeaenute BBICOTY ASPEBa ¢ MOMOIIBIO MOAPYIHBIX CPSACTB?
Uccnenosanue xosdduimeHTa TpeHU 00YBH O PA3THIHYI0 TOBEPXHOCTb.
HamepeHne MIOTHOCTH Tea YEI0BCKA.

HamepeHne BBICOTHI 3AaHUS PA3HBIMH CIIOCOOAMH.

HamepeHne BpeMEHHU peakuny MOAPOCTKOB H B3POCTIbIX.

3uMa, Pu3nKa 1 HAPOIHEIC TPUMETHIL.

JpIxaHue ¢ TOUKH 3pCHHUS 3aKOHOB (hH3UKH.

JcHCTBHC BHITATKUBAIOINCH CHITHL.

ApxXuMe0Ba CHIIA U YECIOBEK HA BOJC.

ATrperaTHoe COCTOSIHUC KETIC.

KJ1acc

ApTepHanbHOE AaBICHHC.

ATtMochepHOES TaBICHHUEC — MMOMOIIHUK YCTOBEKA.

BraxsoCTh BO3AYXA U €€ BAMSHNC HA YKU3HCACATCIHPHOCTD UCIOBCKA.
Brusiaue 0y KAaroIiero Toka Ha KOPPO3UIO METAJLIA.

Brnusane BHCITHUX 3BYKOBBIX PA3IPAKUTCICH HA CTPYKTYPY BOIEL.
Biugnue MarHUTHOM aKTHUBALIMA HA CBOHCTBA BOJHL.

Biusiaue 00yBu Ha OLOPHO-ABUTaTE/IbHBIN AIIapaT.

Bo3zneiicTBre MAarHUTHOTO MO HA OMOJIOTHISCKUE OOBEKTHI.
BripamuBanue KpUCTAIIIOB U3 PACTBOPOB PA3TMIHEIMHA MCTOTAMH.

BeipamuBanue KpUCTaaIoOB MOBAPCHHOMN COTH U caxapa U U3y4eHHUE uX (Gopmsl.

TOUKA \rPOCTA

11.
12.
13.
14.

I'nas. ledexr 3penust.
3aHUMATETPHBIC (PU3UUCCKUE OIBITHL Y BAC JOMA.
Hamepenne mioTHOCTH TBEPABIX TCI PA3HBIMH CIOCOOAMHU.

Namepenne cumel Toka B oBoImax v QpyKTax.
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11.
12.
13.
14.
15.
16.
17.

HamepeHne conpoTHBICHUS U VACTBHOTO COMPOTHUBICHHS PE3UCTOPA € HAHOOIBIIECH TOUHOCTHIO.
Uccnenosanue HCKYCCTBCHHBIX HCTOUYHHKOB CBETA, MPUMEHICMBIX B IIIKOJIE.

Nzyuenue npuirH H3MEHEHUS BIAXKHOCTH BO3AYXA.

Hcnapenne B npupoae 1 TEXHUKE.

Hcnapenue u BIaKHOCTh B YKU3HHU JKHUBBIX CYIICCTB.

Ucnapenne u koHAcHCAUS B XKUBOH MPUPOAE.

Hcnonb3osanue suepruu CoHia Ha 3emMite.

Uccrnenosanue IBIKEHUS KaIleNb SKHIKOCTH B BA3KOH cpefe.

Hccnenosanue 3aBUCHMOCTH aTMOCGEPHOTO AABICHUS H BIAKHOCTH BO3AYXa OT BEICOTHI KOHTPOIBHOH TOUYKH.
Hccrnenosanue 3aBUCHMOCTH SIEKTPHICCKOTO COMPOTHBICHUS POBOAHUKA OT TEMIICPATYPHI.

Hccneosanne 1 n3MEpEeHNe TEMIIEPATYPHI IDIABICHUS JKUIKAX CMECEH.

KJ1acc

Bansuue 3BYKa Ha KHUBBIC OPraHU3MBI.

BrusiHue 3BYKOB M IIYMOB HA OPTAHU3M YEIIOBEKA.

3BYKOBOH pE30HAHC.

Nzyuenue paauamioHHON 1 3KOJIOTHYCCKOH 00CTAHOBKY B BALIEM HACCTEHHOM ITYHKTE.
HsyueHne cBOWCTB 3/IEKTPOMArHUTHBIX BOJTH.

Hneprms — npranHa HAPYIIEHMS TPABHAI JOPOKHOTO JBIDKECHUS.

WHTepakTHBHBIN 331a9MHNUK IO OJHOU H3 TEM Kypca (H3HKH.

HNonnzarus Bo3ayxa — MyThk K AOITONCTHIO.

Uccnenosanue xosddupeHTa TpeHUS 00YBH O Pa3MHYHYIO IOBCPXHOCTb.
I/ICCHC,Z[OBaHI/IC MCXaHHUYCCKUX CBOMCTB MOTUATUICHOBBIX MTAKCTOB.

HccaenoBanue moBepxXHOCTHOTO HATsHRKCHUS pacTBopoB CMC.

Uccrnenosanue pacpocTpaHCHUS YIIBTPA3BYKA.

Hccnenosanue CBORCTB KAHLCTSPCKOH CKPETIKH.

Hccnenosanue cpaBHATEIBHBIX XapaKTEPUCTUK KO3 (PHLINEHTA TPSHHUS A PA3THIHBIX MATCPHUAIOB.
Hccnenosanue TEMION30IUPYIOIIMX CBOMCTB Pa3IMYHBIX MATCPHATOB.

I/ICTOpI/IH CO3daHUs JIAMITIOYUCK.




18. McTopua pa3Butua TenegoHa.
19. Kak ynpasnaTb paBHOBecuem?

20. Kakoe He60 ronyboe! OTyero oHO Takoe?
TOYKA X" POCTA

CocrTas y‘-IE6HO-M ETOANYECKOTIO KOMNNEeKTaA.
MeToguyeckoe nocobue «Peannsayunsa O6pa3OBaTeﬂbeIX nporpamMmm ECTECTBGHHOHay'-IHOIZ N TEXHOMOTNYECKOWA HaﬂpaBHEHHOCTEVI no CbI/I3VIK€ C NCnoJsib30BaHNEM

obopynoBaHua LeHTpa «Toyka pocta» C.B. Jlo3oBeHko, T.A. TpywwnHa
Pabouasn nporpamma. Astopbl: E.M.I'yTHKK, A.B. MepbilwKnH n3 c6opHmKa "Mporpammbl 45 06W,e06pa3oBaTeNibHbIX yUpexaeHuii. ®nsnka. ACTpoHomusd. 7 - 11

Kn. / cocT. B.A. KopoBsuH, B.A. Opnos. - M.: Jpodga, 2009.
®dusnka - 7 knacc, Mepobiwknd A. B., APOPA, Mocksa - 2006r ®usmnka - 8 knacc, MNepoiwknd A. B., JPOPA, Mocksa - 2006r
dusnka - 9 knacc, MepbiwkmH A. B., APODA, Mocksa - 20061
C6opHuK 3agay no dusmke. 7-9 kn. / Coctasutens B. N. Jlykawwuk, - 24-e u3g. - M.: TpoceeleHune, 2010.
®dusnka - 8. CaMocToATENbHbIE U KOHTPOJIbHbIE paboThl. - M.: [poda, 2010.
Cnucok nuTepaTypbl ANA Nefaroros.

1 3akoH Poccuitckoin ®egepaumnm ot 29.12.2012 roga Ne273-d3 «O6 obpa3oBaHum B PP» (C nocneayownMm n3MeHEHUSMU U ONOSTHEHNAMMU)

2. FyTHUK E. M. ®un3uka. 8 Kii.: TeMaTMyYeCcKoe U NoypoyHoe niaHupoBaHue K yyebHUKY A. B. MepblwkuHa «Pusmka. 8 knace» / E. M. I'yTHuk, E. B.
PoibakoBa. Mog peg. E. M. T'yTHUK. - M.: poda, 2002. - 96 c. un.

3. KabapauH O. ®., Opnos B. A. ®usumka. TecTbl. 7-9 Knacchl.: Y4ebH.-meTof. nocobue. - M.: Apoda, 2000. - 96 c. un.

4, Nykawwnk B. . ®usmyeckas onmumnuaga B 6-7 knaccax cpegHei wkonbl: Mocobue gns yvawmxcs

5. MwuHbKoBa P. [l. TemaTnyeckoe 1 NOypoYyHOe naaHMpoBaHue no gusmnke: 8- Kn.: K yue6Huky A. B. MepbiwknHa «Pusmka. 8 knaces»/ P. [l. MnHbKOBa, E.

H. MaHanoTn. - M.: 9k3ameH, 2003. - 127 c. un.

6. MoypouHble pa3paboTku no ¢usnke C.E.MonsHcknin, K Y MK A.B. MepbiwknHa M.: «BAKO», 2004 - 223 c.:un.
Cnucok nuTepaTypbl 4N yyalinxcs.
l. F'yTHUK E. M. ®un3nka. 8 Kn.: TEMaTMYeCKOoe U MOYPOUHOe NnaHMpoBaHue K y4ebHuky A. B. MepblwknHa «®usnka. 8 knace» / E. M. I'yTHuK, E. B. Puibakosa. MNog

pea. E. M. TyTHuK. - M.: Opoda, 2002. - 96 c. un.

2. KabapauH O. ®., Opnos B. A. ®usmka. TecTbl. 7-9 Knaccol.: Y4yebH.-meToA. nocobue. - M.: Apoda, 2000. - 96 c. un.
3. Nykawuk B. N. dnsmyeckas onmmnuaga B 6-7 knaccax cpegHei wkonbl: Mocobue gns yvawmuxcs
4. MwuHbkoBa P. [l. TemaTnyeckoe u NOypovHoe naaHUpoBaHue no gmanke: 8-it Kn.: K yuebHuky A. B. MepbiwknHa «dursnka. 8 knace»/ P. [l. MuHbKoBa, E. H.

MaHanoTn. - M.: 3k3ameH, 2003. - 127 c. un.



Ne
n/n

Tema ypoka.
(cTpaHuubl
y4eOHUKa,

TeTpaan)

2

BeefeHue 4

MepBUYHbIN
NHCTPYKTaX
no Tb.

Uto wun3yuvaet
hmsmnka.
HabnwogeHus
N ONbIThI.

dunsnueckne
BE/INYUHBI.
MorpewHoOCTb
N3MepPEeHNA.

Na6bopaTop-
Has paboTaNe
1
,Onpegerne-
HVWEe LEHbl fge-

KaneHgapHo-TeMaTUYecKoe nsaHnpoBaHme

Pewaemble npo-

6nemMbl

OTCYTCTBUE
3HaHWiA 0 ponu
(hN3NKN B N3y-
YEHUN OKpYXa-
toLLero mmpa

OTCYTCTBUE
3HaHW 0 Pur3n-
YecKunX Bennum-
HaX, YMeHWIA
BbIUNCASATb MO-
rPeLHoCTb

OTCYyTCTBME
YMEHWiA B onpe-
LeNeHNN LieHbl
aeneHus
LKanbl Npu-
6opa

MoHaTuna

npegmet m3anka
(hm3nyeckue asne-
HUS

(hm3nyeckue Tena

mMaTepus, BeLLecTBo,

none

(hn3nueckasn senu-
YymHa

LleHa genexHus
LIKanbl

NnorpewHoOCTb N3me-

peHus
(hnanyeckas Benn-
YyMHa

LleHa feneHuns
LKanbl

norpewHoOCTb N3me-

peHus

7/ Knacc

MnaHnpyemble pe3ynbTaTbl
(8 cootBetcTBUM Cc PTOC)

MpeameTHbIE
pe3ynbTarhl

5

OBnafieHne Hay4Hoii
TepMUHONOr e
HabngaTh N ONUCHI-
BaTb (PU3NYECKME AB-
neHus

(hopMMpOBaHMe Hayu-
HOrO TWMa MblLLne-
HWS

OBflageHune npakTuye-
CKUMU YMEHUSIMU
onpeaensaTb LeHy ae-
neHusa npubopa
OLeHMBATb FpaHunLbl
norpeLLHoCTel pe-
3ynbTaToB

22

yy[,

6

(hopMmupoBaHue
y4ebHO-NO3HaBaTe/ b-
HOro MHTepeca K Ho-
BOMY MaTepuany, cno-
cobam peLleHnss HOBOWA
3afjaum

(hopmupoBaHue yme-
HWii paboTbl ¢ hu3nye-
CKUMW BEIMYNHAMY

LenenonaraHue, nna-
HUPOBaHWe NyTn Ao-
CTUXKEHMSA Lenu,
(hopmumpoBaHue yme-
HWii paboTbl ¢ u3nye-
CKUMK npubopamu,

JINYHOCTHBbIE
pe3ynbTaTbl

7

0CO3HaHue Bax-
HOCTU U3yYeHUs
(hM3nKK, NpoBse-
feHune Habntope-
HWS,
(hopmMumpoBaHme
no3HaBaTe/IbHbIX
NHTepecos
y6eXXaeHHOCTb B
BO3MOXHOCTHU
Mo3HaHUA nNpu-

pofbl

OCYLLECTBNATb
B3aMMHbIA KOH-
TPO/b, YCTaHaB-
NNBaTb pasHble
TOUKM 3peHus,

[arta



neHnsa

n3me-

PUTENbHOIO

npuoéopa.

dunsnka un
HUKa.

Tex- OTCyTCTBUE
3HaHWUI 0 pas-
BUTUWN HAyKW U
TEXHUKHN

. HeloToH

Ox. Makcsenn
C.IM. Kopones
FO.A. NarapuH u ap

lMepBOHayanbHbIE CBEAEHUS O CTPOEHUN BeLLecTBa 5

CTpoeHune
LecTBa.
NeKynbl.

Be- OTCYTCTBME
Mo- 3HaHWii 0 cTpo-
eHunn BeLllecTBa

mMaTepuanbHOCTb
00bLEKTOB U npefMe-
TOB

MOJIeKyna

aTOMbl

thopMuposaHue
y6eXaeHunsa B BbICO-
KOW LLleHHOCTMN HayKu
B pasBUTUM MaTepu-
anbHOM U ByXOBHOWA
KYNbTYypbl N04eN
KOMMYHWKaTUBHbIe
YMeHUS LOKNaAbIBaTb
0 pe3y/bTaTtax CBOEro
nccnefoBaHus

yyacTsoBaTb B ANC-
KyCCUK, KpaTko u
TOYHO OTBEYaTb Ha
BOMPOChI, UCMO/b30-
BaTb CNPaBOYHYIO K-
TepaTtypy v gpyruve
NCTOYHUKMN UH(OpMa-
umn.

23

(hopMynupoBaTh Bbl-
BOZAbI MO AaHHOM N.p.

OCHOBbI MPOrHO3MpO-
BaHWsi, apryMeHTUpo-
BaTb CBO TOYKY 3pe-
HUS

NMOHMMaHWe pasnnynii
MeXay UCXOLHbIMM
(hakTamm v runore-
3aMK Ana nx oobsAcHe-
HWS, OBNajileHne yHu-
BepcasibHbIMMK yueb-
HbIMU eACTBUAMYU Ha
npumMepax runoTes ans
00BbACHEHMNSA N3BECT-
HbIX (paKTOB

NpUHMMaTb pe-
LLIeHus1, paboTaTb
B rpynne
pa3BuUTUE BHUMA-
TENbHOCTU aKKy-
paTHOCTK

oueHuBaTb OT-
BeTbl OHOKNacc-
HWKOB, OCY-
LeCcTBNATbL pac-
LUMPEHHbIW NO-
NCK MHpopmaLuu
thopmupoBaHue
LLeHHOCTHbIX OT-
HOLLIEeHWUA apyr K
Apyry, yuuTento,
aBTopam OTKpbI-
TWUI 1 n3obpete-
HWIA

yCTaHaBNMBaThb
MPUYMHHO-CNEeA-
CTBEHHbIE CBA3N,
CTPOMTb NlOrnye-
CKOe paccyxge-
Hue



Na6opaTop-
Has paboTaNe
2

» WV3mepeHue
pasMepoB Ma-
nbIX Ten,,

Onddysna B

rasax, >XWAKo-
CTAX W TBep-
AbIX Tenax

B3anmHoe
NPUTAXEHNE U
OTTa/IKuBaHue
MOJIeKYyN

OTCYTCTBUE
YMEHUA Nofb-
30BaTbCA METO-
AOM psfoB

OTCYTCTBME
3HaHWA 0 and-
(hy3mun B rasax,
XULKOCTAX U

TBepAbIX Tenax

OTCyTCTBME
3HaHWA 0 usn-
YECKOM CMbICNe
B3aumopei-

CTBUSA MONEKYN

MeToj psaoB

Anysns
Xao0Tn4HOe aABuXKe-

Hune

B3aMMHOE MPUTAXE-
Hune

OTTa/lKuBaHue
KannnapHoCTb
cMayunBaHune
HeCcMadynBaHue

oBnafieHne ymeHnem
No/ib30BaHNA MeTO-
[0OM pPSiAoB Mpu nsmMe-
PEHUN pa3MepoB Ma-
NbIX Ten
CaMOCTOSITENIbHOCTb B
npuo6peTeHNN HOBbIX
3HaHUI N NpaKTuye-
CKUX YMEHUA,
nony4veHue npeacras-
NeHus o0 pasmepax
MONEKYN

BbIBUraTb MOCTY-
natbl 0 MPUYMHAX
LBVDKEHUA MONEKYyN,
onucbiBaTb NoBeje-
HMEe MOJIEKYN B KOH-
KPETHOM cuTyaumm

OBNafeHne 3HaHUAMM
0 B3aMMOLeNCTBUU
MoneKyn
YCTaHOB/IEHNE YKa-
3aHHbIX (haKTOB, 00b-
ACHEHMNE KOHKPETHbIX
cuUTyauuin

24

CaMOCTOATENbHO KOH-
TpPONMpoBaTh CBOE
BpeMs, afjeKBaTHO oLue-
HUBATb NPaBULHOCTb
CBOUX [ENCTBUI, BHO-
CUTb KOPPEKTUBbI

pasBuUTE MOHONOrMNYe-
CKOW 1 Ananornyeckoim
peyn, yMeHus Bblipa-
XaTb CBOU MbIC/IN 1
CNOCOBHOCTU BbICNY-
lIMBaTh COOECEAHNKA,
NOHWMaTb ero TO4YKy
3peHus, Npu3HaBaTb
npaBo ApYyroro 4eno-
BEKa Ha MHOe MHEHMUE;
aHanu3nposaThb U ne-
pepabaTbiBaTb NONY-
YeHHY0 MHQopMaLmio
B COOTBETCTBUM C NO-
CTaBNEHHbIMU 33a-
yamu, BblgenaTb oc-
HOBHOE cofep)XaHue
NPOYMTAHHOIO TEKCTA,

cobnopatb Tex-
HUKY 6e30MacHO-
CTW, CTaBUTb
npo6nemy, Bbl-
[BUTaTb rUmno-
Tesy, camocCTos-
TeNbHO NPOBO-
AUTb N3MEpPEHNS,
fenatb ymo3a-
KOYeHuns
pasBuUTNE BHUMa-
TeNbHOCTU CO-
O6paHHOCTN 1 aK-
KypaTHOCTH
00bACHATL ABNE-
HWS, npoLecchbl
npoucxoasuime B
TBEpPAbIX Tenax,
XNLKOCTAX W ra-
3ax

ybeanTbLCA B BO3-
MOXXHOCTU MO-
3HaHMA NPUPoAbI

23

Habnwgatb, Bbl-
ABUraTb rmno-
Tesbl, Aenatb
YMO3aK/YeHUS
CaMOCTOSITE/b-
HOCTb B Mpuoo6-
PETEHNN HOBbIX

.09



ArperaTHble

COCTOSIHUA Be-
wecrea. Pas-
nmuma B CTPoO-
€HWU BeLLeCTB.

HegocTaTOY-
HOCTb 3HaHWN
06 0cobeHHO-
CTAX OTAeNb-
HbIX arperat-
HbIX COCTOSIHWIA
BELLEeCTBa

B3aumopeiictene ten 21

MexaHu-
yeckoe  ABU-
KEHue.

PaBHO-
MEpPHOE N He-
paBHOMEpHOe
[ABWKEHNe.

Cko-
pOCTb.
HULbI
CTW.

Ean-
CKopo-

oTCyT-
CTBME 3HAHWUI O
MeXaHUYeCKOM
LBVXXEHUN, Cno-
cobax n3mepaTb
paccTosiHMA U
NPOMEXYTKOB
BPEMEHM

oTCyT-
CTBME 3HAHUI O
CKOpOCTU, YyMe-
HUA  N3MepATb

o6bem, opma Tena
KpucTanib

OTHOCUTE/Ib-
HOCTb

MexaHuyeckoe
ABUXEHMe

COCTOAHME NO-

KOs
Tesio oTcyeTa
mMaTepuanbHas

TOuKa
TpaekTopus
NPONAeHHbIN

nyTb
paBHOMEepHOe
HepaBHOMep-

HOe
CKOpOCTb
nyTb
BpeMs
ckanspHas

NNYMHa

BE-

co3faHne moaenu
CTPOEHUs TBEPAbIX
Ten, XXUAKOCTeNn, ra-
30B

thopmupoBaHue
npeacTaBieHUin 0 me-
XaHUYyecKOM [BuXKe-
HUW Ten W ero OTHO-
CUTENIbHOCTH

npeacTaBuUTbL pe-
3ynbTatbl M3MEpeHus
B Buge Ttabnuy, rpa-
(PVKOB

25

HaXoAWNTb B HEM OT-
BETbl Ha MOCTaB/IEHHbIE
BOMPOCHI 1 n3naraTb
ero;

aHann3npoBaTb CBOWA-
cTBa Ten

npuobpeteHune

onbiTa aHaaMsa M OT-
6opa wuHhopmauun ¢
Mcnonb3oBaHMeM pas-
NINYHBIX UCTOYHUKOB W
HOBbIX MH{OPMaLNOH-
HbIX TEXHOMOTUin Ans
pelweHns no3HaBaTe lb-
HbIX 3a4ay;

afleKBaTHO pearu-
poBaTb Ha HYXAbl ApY-
rmx, naaHupoBaTtb WUC-
cnegoBaTefnbCKue fe-

3HaHWI 1 npak-
TUYECKUNX yMe-
HUI;

onucbiBaTb CTPO-
eHMe KOHKpeT-
HbIX Ten

oBnafeHue
cpeAcTBaMu Onu-
caHua LABUXe-
HWUA,  MPOBECTM
Knaccugukaumio
[BUXKEHW no
TpaekTopun 7
nyTu
thopmupo-

BaTb YMEHUSA Bbl-
NOSHATb pu-
CYHKMU, aKKy-
paTHO K  rpa-
MOTHO fenatb 3a-
nucu B TeTpagax

cobnoaeHne
TEXHUKUN 6e3-
onacHocTu, cTa-

BUTb Mpobnemy,



3

Pacuet
nytm u Bpe-
MEHWN  [BUXe-
HuA. PelleHue
3a4au.

ABneHue
nHepuun. Pe-
LLeHVe 3ajay.

CKOPOCTb
HOMEepPHOro
OBVDKEHWS,
oTobpaXxaTb Mo-
NY4YeHHble  pe-
3yNbTaThl B
Bufe Tabnuu,
rpagmkos

paB-

oTCyT-
CTBME YMEHUN
ohopMNATL K-
3nyeckne  3a-
fayn, HaBbIKOB
onpegeneHuns
nyTn , NponaeH-
HOTO0 3a flaHHbIN
NMPOMeXYTOK
BPEMEHMN U CKO-
pocTM no rpa-
MKy  3aBUCKU-
MOCTH

HeyMeHue
CTpouTb  rpa-
(kM  3aBUCK-
MocCTei

oTCyT-
CTBME 3HAHUI O
ABNIEHUN UHep-
unu

BEKTOpHas Be-

Nn4nHa

CpeflHsAs  CKoO-

pOCTb

rpaMkn 3aBu-

CYMOCTU CKOPOCTM U
MyTW OT BPEMEHN

[leicTBNE Apy-

roro Tena

NHepuns
. FTanunen

CaMOCTOSTENb-
HOCTb B MpuobpeTe-
HWUWU HOBbIX 3HAHUIA K
NPaKTUYECKUX  yMe-
HUN;
obecnevyeHus

©6e30MacHOCTN CBOEW
KU3HU

Ha OCHOBe aHa-
nn3a 3ajayv BblLendTb
(hU3nyeckune BeNn-
YMHbI, (OPMY/bl, He-
obxoaumble ans pe-
LWEHNA W NPOBOAUTH

pacyeTsl
MPUMEHSATL Teo-
peTnyeckme  3HaHUs

no gu3nke Ha npak-
TUKe, pewaTtb (u3smn-
yeckuMe 3agaynm  Ha
npvMeHeHne  nosy-
YEHHbIX 3HAHWIA;

YMeHUA npume-
HATb TeopeTu4yeckme
3HaHMA Mo PU3MKe Ha
npakTunKe, peLwiartb
humamyeckne 3aga4vu

26

CTBUSA, OOPMNATL pe-

3ynbTaTbl W3MEPEHWUIA,
pacyeToB.
hopmupoBaHue

3 heKTUBHbLIX rpynno-
BbIX 06CYX/EHWMN,

pasBuThe yYMeHUA
BblpaXaTb CBOW MbIC/N
N CNOCOBGHOCTU BbICNY-
luMBaTb CObGeceHUKa,
NOHWMaTb €ro TOYKYy
3peHus

BbIABUraTb FUMNO-
Tesy, camocCTos-
TeNbHO  NpPOBO-
ANTb N3MEpPeHMs,
jenatb  ymosa-
KNOYEHUS;
passuTme
BHUMATENIbHOCTM
cobpaHHOCTN ¥
aKKypaTHOCTH
pasBuTue
BHUMATENIbHOCTM
cobpaHHOCTU ¥
aKKypaTHOCTH
pasBuTue
MeXMpeaMeTHbIX
cBA3ein
(hopmumpoBa-
Hue yMeHus
onpegeneHns op-
HON XapakTepu-
CTUKN ABUXKEHUS
yepes gpyrue

thopmupo-
BaTb yMeHue
HabnogaTb M xa-

paKTepn30BaTh



Bsanmo-
fencTeue Ten.

Macca
Tena. Epun-
HULbI  Macchl.
N3mepeHne
Macchbl.

Nab6opa-
TOopHasa pa-
6oTaNe 3

,13mepe-
Hue Macchbl
Tena Ha pbl-
YaKHbIX  Be-
cax,,

oTCyT-
CTBME 3HAHWUI O
npuymMHax u pe-
3ynbTatax B3au-
MOAENCTBUS
Ten, OODBACHATL
pe3ynbTaT B3au-
MOAENCTBUS
Ten

oTCyT-
CTBME 3HAHWUI O
macce Ten, eau-
HULAX un3mepe-
HUS MaccChbl

oTCyT-
CTBME YMEHUN
n3MepATb Maccy
Tena, HepocTa-
TOYHOCTb HaBbl-
KOB B othopmie-

B3aMMogeni-
CTBME

N3MEHEHME
CKOpOCTH

60/iee MHEPTHO
MeHee NHEPTHO

MHEPTHOCTb

macca Tena

MUAAUTPaMM,
rpamm,
TOHHa

PblUaXKHbIe
BECbI
pasHOBECHI

KUnorpamm,

Ha NpPYMeHeHNe nony-
YEHHbIX 3HAHWNA;
(hopMuMpoBaHme

LLEHHOCTHbIX OTHOLLE-
HWIA  fpyr K 4pyry,
yunTeno,  aBTopam
OTKPbITWIA, pe3ynbTa-
Tam 00y4YeHus

thopmupoBaHue
yMeHuUs BbIAENATb
B3aMMmofeicTeme
cpean MexXaHW4YecKux
ABNIEHWUNA;

00bACHATL fBNE-
HUSA NPUPOAbLI N Tex-
HUKM C MOMOLLbHO B3a-
NMoAencTBna Ten

NPOAO/IHKNTb
(hopmMuMpoBaHue yme-
HUS XapaKTepu3oBaTb
B3aMmofeincTeue Ten

oBnafeHue
HaBblKaMy paboTbl C
(hun3myeckum obopy-
[0BaHuem

pasBuThe camo-
CTOATENIbHOCTU B Npu-
obpeTeHUN HOBbIX

27

pasBuTME MOHO/IO-
rMYecKoli n ananorunye-

CKOW peun
OBfafieHNne  YHU-
BEpCasbHbIMN  y4yeb-

HbIMWU AeACTBUAMMU ANs

06bsICHEHUS N3BECT-
HbIX (paKTOB
OCBOEHMe  npue-

MOB [eACTBMIA B He-
CTaHZapTHbIX  cUTya-
UMsAX, OBNageHne 3Bpu-
CTUYECKUMUN MeTOLaMu
peweHna npobnew;

npuobpeTeHune
onbiTa paboTbl B rpyn-
nax, BCTynatb B guanor

CTPYKTYpUpOBaTh
TeKCTbl, BK/lOYas yMme-
HWe BbIgEeNATb FNaBHOE
7 BTOPOCTEMNEHHOE

(husnyeckue 9B-
neHuns,  noruye-
CKN MbIC/TUTb

pasBuTue
YMEHWUA N HaBbl-
KOB MPUMEHeHNs
MONYYEHHbIX 3Ha-
HUA ana  pele-
HUA  NpakTuye-
CKMUX 3afjay no-
BCEHEBHOIA
XKUN3HU

mMoTMBaLMA
obpasoBaTte/ib-
HOW  [feAaTenbHo-
CTW LKONbHWNKOB
Ha OCHOBe /nu-
HOCTHO OPWEHTU-

pPOBaHHOr0O MoA-
X0Aa;

cobnoaatb
TEXHUKY 6es-
ormacHocTW, CcTa-

BUTb npobnemy,
BblIABUraTb FMMNO-
Tesy, camocTos-
TeNbHO  MNpPOBO-
OUTb U3MepeHuns,



Nab6opa-
TOopHasa pa-
6oTaNe 4

~3mepe-
HMe  o06bema

Ten,,

Mnot-
HOCTb  Belle-
CTBa.

HAM  NOMYyYeH-
HbIX pe3ynbTa-
TOB

oTCyT-
CTBME YMEHUN
N3MepATb
06beM Tena,
oopmnATbL Mo-
NyYeHHble  pe-
3ynbTaThl B
BMe Tabnuu,

oTCyT-
CTBUE 3HAHWUI 0
(hn3nyecKom

CMbIC/le  MAOT-
HOCTW, eAuHWuL,

N3MepuTeNb-

HbIA LUANHAP

KaH

OT/IMBHOI CTa-

MUTAINTP
cm3 M3 am3

MAOTHOCTb
P

3HaHWA N nNpakTnye-
CKUX YMEHWIA;

(hopMuMpoBaHme
YMEHUSA  cpaBHMBaTb
maccbl Ten

oBnafeHue
HaBblKaMy paboTbl C
(husnyeckmm o06o0py-
foBaHVeM
camocTosATeNb-

HOCTb B npuobpete-
HUN HOBbIX 3HAHWI K
NPakTUYeCKUX  yme-
HUIA;

BbIACHEHUE (u-
3M4ECKOro  cmbicna
MAOTHOCTK

28

rNaBHYI UAEH TeKcTa,
BbICTpamBaTb Mocneno-
BaTe/IbHOCTb OMMUCbIBa-
E€MbIX COObITUIA;

hopmupoBaHue
yMeHWin paboTatb B
rpynne ¢ BblMO/He-

HWeM pasINYHbIX COLM-
aNbHbIX ponei, npeg-
CTaBNATb M OTCTamBaTtb
CBOW B3MNAAbl N y6ex-
[eHuns, BeCcTu [AUCKYcC-
cuio.

(hopmMumpoBaHue
yMeHUs pfaBaTb oOrnpe-
feneHune NOHATUAM,
aHanm3nposaTb CBOMW-
cTBa Ter,

jenatb  ymo3sa-
KN0YeHNs
passuTme
BHUMATENIbHOCTM
cobpaHHOCTU ¥
aKKypaTHOCTH;
BblpaXkaTb
CBOW MbICIN U

onucblBaTb Aeli-
CTBUSI B YCTHOW 1
NMUCbMEHHOW
peun

cobnoaatb
TEXHUKY 6e3-
onacHocTu, CcTa-
BUTb Mpobnemy,
BbIBUraTb r1Mo-
Tesy, camocCTos-
Te/bHO  NpPOBO-
OUTb U3MepeHus,
jenatb  ymo3a-
KNtoYeHus

Bblpaxatb
CBOW MbICIN U
onucbIBaTb fen-
CTBMSA B YCTHOMN ”
MUCbMEHHOM
peyu

KOMMYHWKa-
TUBHbIE YMEHUSA
JoKnafablBatb 0



10 Nab6opa-
TopHas pa-
6oTaNe 5

,Oonpege-
NeHne NA0THO-
CTU TBEpAoro
Tena,,

11 Pacuert
Maccbl U 00b-
eMa Tena no
ero NA0THOCTH

N3MepeHUn
MAOTHOCTY

oTCyT-
CTBME YMEHWUNA
n3MepsATb NAOT-
HOCTb BeLle-
cTBa, 0¢opm-
NATb  MONYYeH-
Hble pesy/b-
TaTbl B  BUfAe
Tabnuy

oTCyT-
CTBME YMEHMWI
paccunTbiBaTh
maccy u 006bem
Tena no 3afaH-
HOW MJIOTHOCTN,
HegocTaTou-
HOCTb HaBbIKOB
ohopmneHns
(hn3nyecknx 3a-
Jay, paboTbl C
eanHnyamn CU

AnvHa
WMpUHa
BbICOTA

(hopMuMpoBaHue
y6exaeHns B 3aKOHO-
MEepHOW CBA3M U MO-

3HaBaeMocTn  fBne-
HWIA Npupoabl, B 00b-
eKTUBHOCTM Hayu-
HOrO 3HaHuA
oBnafieHune

HaBblKaMy paboTbl C
(hn3myeckum obopy-
f[OBaHVEM
CaMOoCTOSITE/b-
HOCTb B npuobpeTte-
HUN HOBbIX 3HAHWUI K

NPakTUYECKUX  yMme-
HUIA;

yMeHuUs n
HaBblKM  NPUMEHATb

NONyYeHHble 3HaHuA
ANA peeHns NpakTu-
YeCKUX 3afay no.ce-
JIHEBHOW XMN3HU

29

(hopmMumpoBaHue
yMeHuii pabotaTb B
rpynne ¢ BblMO/He-

HUeM pas3INYHbIX COLM-
aNbHbIX ponen, npeg-
CTaBNATb M OTCTamBaTtb
CBOM B3rNsAgbl N yoex-
[EeHns, BECTU JUCKYC-
cuio.

OCYLLeCTB/IATb
B3aMMHbI  KOHTPO/b,
OKa3blBaTb B COTPYAHM-
yecTBe HEO6XOAMMYIO
B3aMMoOnoMoLllb; ¢op-
MynmpoBaTb U OCYy-
LLecTBATL 3Tanbl pe-
LeHnsa 3agad

pesy/ibTaTax CBO-
ero  uccnefosa-
HUS

cobnogatb
TEXHUKY 6es-
onacHocTu, cTa-
BUTb Mpobnemy,
BblABMIaTb rMno-
Tesy, camocTos-
TeNbHO  MpPOBO-
AWUTb W3MepeHus,
jenatb  ymo3a-
KNt0YeHns

passuTme
BHMMATE/IbHOCTH
cobpaHHOCTU 1
aKKypaTHOCTH

chopmmpo-
BAHHOCTb MO3Ha-
BaTe/IbHbIX WHTe-
pecoB W UHTEeN-
NeKTyasbHbIX
cnocobHocTel
yyawmxcs;



12

13

14

KoH-
TponbHas pa-
60Ta Nel

,Mexa-
HWYecKoe ABU-
>KeHue. InoT-
HOCTb,,

Cwuna. 98-
NleHne TAroTe-
Hua. Cuna T9-
XKECTHW.

Cuna
ynpyrocTu.
3aKoH lMyka.

BbIsIBfIEHNE
YPOBHA MNOAro-
TOBKMU yua-
L Mxcs

N TUNKNY-
HbIX Hea04YeTOoB
B U3YYEHHOM
maTepuane

oTCyT-
CTBME 3HAHWUI O
cune, SIBNEHUAX
TAroTEHUS,
CUNe TSHXKECTU

oTCyT-
CTBME 3HAHWUI O
cune  ynpyro-
cTH, 3aKOoHe
Nyka

fgeopmauus
cuna,

MPUNOXEHNS
HbIOTOH
BCEMUPHOE

roTeHue
cuna TAXecT

cuna

cTn
PobepT INyk
JenbTa
XKEeCTKOCTb

ynpyras
thopmauns

MOAY/b, YMEHWI
HanpasfeHune, To4YKa [enatb BbIBOAbI,

TA-

n

ynpyro-

ne-

thopmupoBaHue
HabnoaaTh,
Bbl-
[enaTb rnaBHoe, nna-
HMpoBaTb M MNpPOBO-
OWTb 3KCNEPUMEHT

BbIBOAUTb u3
3KCNepUMEHTaNIbHbIX
(haKTOB M TeopeTuuye-
CKUX Mogenei usmn-
4yecKmne 3aKOHbI

30

OBNafleHNne HaBbl-
KaMu CaMOKOHTpONA W
OUEHKN  pe3y/nbTaToB
CBOE  AesATeNbHOCTH,
YMEHMAMW NpeaBUAeTb
BO3MOXHble  pe3y/b-
TaTbl CBOUX [AEACTBUIA;

npuobpeteHune
oMbiTa CamMOCTOATENb-
HOro noucka, aHanm3a
1 0T60pa NHGopMaL MK

NOHWMaHWe pasnun-
Yk Mexpy UCXopn-
HbIMW (haKTamu 1 runo-
Te3aMu Ana mMx obwbAc-
HeHus

OCBOEHME  npue-
MOB [eACTBUIA B He-
CTaHZapTHbIX  cUTya-
UMsAX, OBNageHne 3Bpu-
CTUYECKMMUN MeTOLaMu
peweHna npobnew;

(hopmumpoBa-
HWEe LEHHOCTHbIX
OTHOLLIEHWIA K pe-
3ynbTatam 00y-
YeHuns

NnoHVMaHue
cMbicna (usnye-
CKMX  3aKOHOB,
pacKpbIBaKLLNX
CBA3b N3YYEHHbIX
ABNEHWUNA;

thopmupo-
BaTb YMEHUSA Bbl-
MOJIHATH pu-
CYHKM, aKKy-
paTHO K  rpa-
MOTHO fenarb 3a-
nucu B TeTpagax

onpeaenunTb
CU/bl, BO3HUKAIO-
Wwue npn gedop-
Mauuu;

NMPOAO/IXUTb
(hopmMumpoBaHme
YMeHUIi  Habno-
[1aTh N 00BACHATD
(hU3nYecKue HB-
neHuns



15

16

17

18

Bec Tena.
CBa3b  Mexay
CUnon  TsXe-
CTM W Maccom
Tena.

Mpome-
YKy TOo4yHas
KOHTPO/ibHas
paboTa Ne2

JunHamo-
MeTp.
Na6opaTop-
Haa paboTa
Noe 6

~[ pagy-
MpoBaHme
MPYXWUHbI n
n3mepeHne
cun  guHamo-
MEeTpOoM,,

Cnoxe-
HVe [ABYX cwun,
HanpaB/ieH-
HbIX BAO/b Of-
HOM NPAMOIA.

oTCyT-
CTBME 3HAHWUI O
Bece Tena,
CBA3M  Mexay
Maccoi 1 cunoi
TSXKECTH

BbISIB/IEHME
YPOBHSA nNoAro-

TOBKMU yua-
wuxcs
M TUNUY-

HbIX HeJ04YeTOoB
B W3YYEHHOM
martepuane
oTCyT-
CTBME 3HAHWI O
AUHamomeTpe,
YMeHUIA rpagy-
nposatb pu3u-
4ecKuii npubop
N3MepATb CuNy
ANHAMOMETPOM

oTCYyT-

B€C Tena
onopa, noasec

AVNHAMOMeTp

PaBHOENCTBY-

CTBME 3HAHWI O toLlas cuna

paBHOLENCTBY-
HOLWER cune

NoHUMaHue
CMbICNna (M3NYEeCKNX
3aKOHOB, packKpblBato-
WNX CBSA3b M3YYeH-
HbIX ABMEHWNN;

oBnafeHue
HaBblKaMy paboTbl C
(husnyeckmm 060py-
f0BaHVeM
camocTosATeNb-

HOCTb B npuobpete-
HUN HOBbIX 3HAHWI K
NPakTUYeCKUX  yme-
HUIA;

YMEHUS MO0Nb30-
BaTbCH mMeTogamm
Hay4HOro uccnefoBa-

31

OCBOEHME  npue-
MOB [eACTBMIA B He-
CTaHAapTHbIX  CUTYya-
UMsAX, OBNageHne 3Bpu-
CTUYECKMMMN METOAaMM
peLleHns npobnem;

OBNafleHNne HaBbl-
KaMu CaMOKOHTPONs W
OUEHKN  pe3ynbTaToB
CBOE  AesATeNbHOCTH,
YMEHMAMW NpeaBUAeTb
BO3MOXHble  pe3y/b-
TaTbl CBOUX [JEACTBUIA;

thopmupoBaHue
yMeHWin paboTatb B
rpynne ¢ BbIMO/He-

HWeM pasINYHbIX COLM-
aNbHbIX ponen, npeg-
CTaBNATb M OTCTamBaTtb
CBOW B3rNAAbl N y6ex-
[eHuns, BeCcTu [AUCKYC-
cuio.

thopmupoBaHue
yMeHWin paboTatb B
rpynne ¢ BblMOJHe-
HUeM pasINYHbIX COLU-

hopmupo-
BaTb YMEHUSA Bbl-
MOMHATb pu-
CYHKMU, aKKy-
paTHO K rpa-
MOTHO fenatb 3a-
nMucu B TeTpagax

(hopmumpoBa-
HVWe LeHHOCTHbIX
OTHOLUEHWN K pe-

3ynbTatam  06y-
yeHus
cobnoaatb
TEXHUKY 6es-
onacHocTu, cTa-

BUTb Mpobnemy,
BbIBUraTb r1Mo-
Tesy, camocCToS-
TeNbHO  NpPOBO-
OUTb U3MepeHus,
jenatb  ymo3a-
K/I0OYeHuns, camo-
CTOATENbHO
oopmnATb  pe-
3ynbTartbl paboThl
3akpenne-

HVe HaBbIKOB pa-
60Tbl C AWHAMO-
MeTPpOM 1  LUKa-
noit npuéopa
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20

Cwuna tpe-

HUA.

TpeHne B

npupoae
TEXHUKE.

n

oTCyT-
CTBME 3HAHUI O
cune  TpeHus
YMEHUIA uccne-
f[0BaHWNS  3aBU-
CUMOCTU  CUNb
TPEHUA CKOMb-
YXEHMA OT CUMb
HOpMasibHOro
[aBneHuns
HaBbIKOB Mpej-
CTaBNeHMA Mo-
NYYEHHbIX  pe-
3yNnbTaToB B
Buge Tabnuu,
rpagukos
oTCyT-

CTBME 3HAHWI O
TpeHUn B Npu-
poje 1N TEXHUKe

TpeHue

cuna TpeHus

TPeHWe CKOMb-
KEHNS

TpeHue
HUS

TpeHue NoKos

Ka4e-

MOALWMNMHUKM
BKNaAblWK
PONUNKN

HUA  ABNEHWUIA nNpu-
poasl, NMPOBOANTb
HabnaeHns

oBnafeHue
HaBblKaMy paboTbl C
(hn3myeckum obopy-
[OBaHVEM

CaMOoCTOSTE b-
HOCTb B npuobpeTte-
HUN HOBbIX 3HAHWUI K
NPakTUYECKUX  yMme-
HUIA;

YMEHUSA M0Mb30-
BaTbCA mMeTofamu
Hay4HOro uccnejo.a-
HUS  ABNEHWUIA nNpu-
poasl, NMPOBOANTb
HabnaeHns

32

afbHbIX ponen, npeg-
CTaBNATb M OTCTamBaTtb
CBOM B3rNAgbl N yoex-
[eHuns, BeCcTu [AUCKYC-
cuio.

(hopmMumpoBaHue
yMeHuii pabotaTb B
rpynne ¢ BblMO/He-
HUeM pas3INYHbIX COLM-
afbHbIX ponen, npeg-
CTaBNATb M OTCTamBaTtb
CBOM B3rNsAgbl N yoex-
[eHuns, BeCcTu [AUCKYcC-
cuio.

thopmupoBaHue
YMEHWIA BOCNPUHM-
MaTb, nepepabaTtbiBaTb
N NpeabaBnaTb MHGOP-
MaLu0 B C/IOBECHOA
o6pasHoil, cMMBONINYe-
CKO (hopmax, aHanu-

passuTue
Kpyrosopa
hopmupo-

BaTb YMEHUs Bbl-
MOMHATb pu-
CYHKMU, aKKy-
paTHO W rpa-
MOTHO fenatb 3a-
nucu B TeTpagax

cobnogatb
TEXHUKY 6es-
onacHocTu, cTa-

BUTb npobnemy,
BblABMraTb rnno-
Tesy, camocTos-
TeNbHO  NpOBO-
OUTb U3MepeHuns,
fenatb  ymosa-
KNtoYeHns

passuTue
Kpyrosopa
MoTuMBauus
obpazoBarte/ib-
HOW  [feAaTenbHo-
CTU LUKO/IbHUKOB
Ha OCHOBe /nu-
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KoH-

TponbHas pa-

6oTa Ne3

«B3au-
MoJencTBMe
TEN

BbISIB/IEHME
YPOBHSA noAro-
TOBKMU yua-
wuxcs

M TUNUY-
HbIX HEL0YeTOB
B M3YYeHHOM
mMaTepuane

[aBneHune TBepAbIX Te, XXMAKOCTeNR 1 rasos 23

[asne-

oTCYyT-

HWe. EAVHMLbI CTBME 3HAHWUI O

[laBNieHns.
Cnocoobl

neHnA

[aBNeHUn, emgu-

n3- HUUAxX Wu3Mepe-
MEHEHUs [aaB-

HUS  [aBAeHus,
cnocobax ero
N3MEHEHUS

JlaBneHune
cuna gaBneHus
nnowaab  no-

BEPXHOCTM
Bnes Mackanb
nackasb

KOMMYHUKaTNB-
Hble YMEHUS AoKna-
AblBaTb O pe3ynbTa-
Tax CBOero wuccnepno-
BaHWS, HabNKAEHNS

YMEHUSA M0/b30-
BaTbCA meTofamu
Hay4HOro uccnejo.a-
HUA  ABNEHWUIA npu-
poasl, NMPOBOANTb
HabnaeHns

yyacTBoBaTb B
AUCKYCCUU, KPaTKO M

33

3upoBaTtb U nepepaba-
TbiBaTb  MONYYEHHYH
MH(opmaumnio B COOT-
BETCTBMM C MOCTAB/EH-
HbIMMW 3afjla4amu, Bblae-
NSiTb OCHOBHOE Ccofep-
XaHue MpOYNTaHHOrO
TeKCTa, HaxoauTb B
HeM OTBETbl Ha NOCTaB-
NeHHble BONPOCHI N n3-
naratb €ro;

OCYyLLEeCTBNATb
CpaBHEeHMe, NOUCK [0-
NOMHUTENbHON MHGOPp-
VEUVIZR

OBflafieHNe HaBbl-
KaMu CaMOKOHTpONA W
OUEHKN  pe3ynbTaToB
CBOEN  AeATeNbHOCTH,
YMEHMAMW NpeaBUAeTb
BO3MOXHble  pe3y/b-
TaTbl CBOUX [JEACTBWUIA;

thopmupoBaHue
YMEHWIA BOCNPUHM-
MaTb, nepepabaTtbiBaTb
N NpeabaBiAaTb MHGOP-
MaLu0 B C/IOBECHOA
o6pasHoil, cMMBONINYe-
CKOW hopmax, aHanu-

HOCTHO OPUEHTW-
POBAHHOIO MoA-
X0[a;

(hopmumpoBa-
HVWe LEeHHOCTHbIX
OTHOLUEHWN K pe-
3yfnbTatam  06y-
yeHus

yMeHune OT-
nnyaTb  ABeHMe
0T  (hM3MYeCKoW
BE/INYMHbI,
faBfieHune ot
CUnbl;
thopmupoBa-
HWe LEeHHOCTHbIX



4

PacueT
[aBneHuns
TBEPAbIX Ten

JasneHune
rasa.

3aKOH
Mackans.

oTCyT-
CTBME 3HAHUI O
cnocobax pac-
yeta [aBeHuns
Ha JHO U CTEeHKM
cocyna

oTCyT-
CTBME 3HAHWUI O
npupoge  BO3-
HUKHOBEHUS
JlaBNeHns Ha
CTEHKM cocyfa,
B KOTOPOM
HaxoAnTcs ras
oTCyT-
CTBME 3HAHWUI O
(hm3nyeckom

[aBneHue rasa

3aKoH lMackans

TOYHO OTBeYaTb Ha
BOMPOCLI, UCMO/b30-
BaTb CNPABOYHYH K-

Tepatypy

YMEHUs npume-
HATb TeopeTUyeckme
3HaHUA Mo (Pusnke Ha
npakTuke, pewaTb
huramyeckne 3agadu
Ha NpUMMeHeHne nosny-
YEHHbIX 3HAHWNA;

NOHUMaHne
CMbIC/ia  (PU3NYECKNX
3aKOHOB, pacKpblBato-
WMX CBA3b W3yYeH-
HbIX ABMEHWNI;

YMEHUS MO0Nb30-
BaTbCA MeToAamu

34

3upoBaTtb U nepepaba-
TbiBaTb  MONYYEHHYHO
MH(opmaumnio B COOT-
BETCTBUW C MOCTaB/IEH-
HbIMW 3aja4yamu, Bblfe-
NATb OCHOBHOE cofep-
XXaHue MpoUYUTaAHHOrO
TeKCTa, HaxoAuTb B
Hem OTBETbI Ha NOCTaB-
NEHHble BOMPOCLI U U3-
naraTb €ro;
npuobpeTeHne
onbiTa CaMOCTOSTE/b-
HOro pacuyeta usnye-
CKMX BEINYMH
CTPYKTYpMpOBaTb

TEKCTbl, BK/OYas yme-
HWe BblAeNATb rNaBHOe
n BTOPOCTEMNEHHOE,
rNaBHY UAEH TEeKCTa,
BbICTpanBaTb MoCnefo-
BaTe/IbHOCTb COObITUNA;

OCBOEHME  npue-
MOB [JelCTBUIA B He-
CTaHAapTHbIX  CUTYya-
LMsAX, OBNajeHne aBpu-
CTUYECKMMMN METOAaMM
peweHna npobnewm;

pasBuTME MOHO/O-
rMYecKoi 1 guanoruye-

OTHOLWEHWIA apyr
K Apyry, y4u-
Tento;
OTHOLLEHNue
K (usnke Kak
3NeMeHTy obLie-
4e/IoBEeYEeCKOW
KYNbTypbl;

passuTme
HaBblKOB YCTHOTO
cyeTa

nNpYMeHeHne
TEOPETMNYECKNX
NONOXEHWUIA 1 3a-
KOHOB

camocTos-
TeNbHOCTb B NpU-
obpeTeHUn  Ho-
BbIX 3HAHUIA M
NPaKTUYECKNX
YMEHWIA;

MoTuMBauua
obpasoBatesib-



coAep>KaHumn 3a-
KoHa Mackans

[JasneHune oTCYT-

B XXWAKOCTU W CTBME 3HAHUIN O CTU
rase. flaBneHunn
XNLKOCTU

rase

PacueTt OTCYT-
[NaBNeHNs  Ha CTBUE 3HAHWUI O
[HO W CTeHKM cnocobax pac-
cocypa yeTa faBneHuns

Ha iHO M CTEHKM

cocypa

CTONG XWpako-

Hay4yHOro uccnefosa-
HUS  ABNEHWIA nNpu-

pofabl, NpoOBOAUTL
HabnaeHns
BbIBOAUTb n3

9KCMEPUMEHTA/bHbIX
(haKTOB M TeopeTuye-
CKUX mogenein ¢usn-
YeCKMne 3aKO0HbI
BbIBOAUTb 3
3KCMEePUMEHTa/bHbIX
(haKTOB M TeopeTuue-
CKUX Mogenen ¢usu-
YeCKue 3aKOHbI

YMeHUA npume-
HATb TeopeTu4yeckme
3HaHMA Mo PU3MKe Ha
npakTunKe, peLwiartb
humamyeckne 3aga4vu

35

CKOI peyn, yMeHUS Bbl-
paxaTb CBOW MbICAN U
CNOCoO6HOCTU  BbICNY-
lnBaTh CObGeceaHuKa,
MOHMMaTb €ro TOYKY
3peHus, npu3Haeartb
npaBo Apyroro 4eno-
BeKa Ha MHOe MHEHMWE;

(hopmMumpoBaHue
YMeHUM BOCMPUHM-
mMaTb, nepepabaTbiBaTb
N NpeabaBnaTb MHGOP-
MaLul0 B C/IOBECHOA
00pas3Hoi, CMMBONMYE-
CKOW hopmax, aHanu-
3upoBaTh U nepepaba-
TbiBaTb  MONYYEHHYHO
WH(opmaumnio B COOT-
BETCTBUW C MOCTaB/IeH-
HbIMW 3aja4yamu, Bblfe-
NATb OCHOBHOE cofep-
XXaHue MpPoUYUTAHHOrO
TeKCTa, HaxoAuTb B
Hem OTBETbI Ha NOCTaB-
NEeHHble BOMPOCLI U U3-
naratb ero;

npuobpeteHune
onbiTa CaMOCTOSTE/b-
HOro pacdeta usnde-
CKUX BEeINYMH

HON  peAaTenbHO-
CTW LWWKONbHWNKOB
Ha OCHOBe Nnu-
HOCTHO OPWEHTU-
POBAHHOIO MoA-
X04a;

yBaXKEHMEe K
TBOPL,AM HayKu K
TEXHUKM

y6expaeH-
HOCTb B BO3MOX-
HOCTM MO3HaHWA
npUpoASI, B
HE06X0ANMOCTH
pasyMHOro  uc-
Nnonb30BaHMA A0-
CTUDKEHWUIA HayKu
7 TEXHO0rni
ans JanbHem-
lero  passuTuA
4enoBeYecKoro
obuiecTBa

pasBuTHe
HaBbIKOB YCTHOTO
cyeta

NMPUMEHeHue
TEOPeTUYECKUX
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PeweHune
3afla4 Ha pac-
4yeT AaBneHuns

Coobua-
oLy e cocyabl

Bec BO3-
fyxa. ATMO-
cthepHoe [AaB-
NneHue

HefocCTa-
TOYHOCTb HaBbl-
KOB pacyeTa
LaBNeHNN Ha
AHO W CTEHKM
cocyfa

oTCyT-
CTBME  3HaHWN
06 0CO6EHHO-

CTAX coobLLak-
W mxce cocypax

oTCyT-
CTBME 3HAHWUW O
npuymHax, Cco-

3jaloLmx aTMo-
cthepHoe pgaBne-
Hue

coobularLLm-
eca cocybl
MOBEPXHOCTb
OLHOPOAHOW
KOCTK
(hOHTaHbI
LUHO3bI
BOLOMNPOBOS

cugoH nop pa-

KOBWHOVA

atmocdepa
aTMocepHoe
faBneHue

Xug-

Ha NpPYMeHeHNe nony-
YEHHbIX 3HAHWNA;

YMEHUs npume-
HATb TeopeTUyeckme
3HaHUA Mo (Pusnke Ha
npakTuke, pewaTb
huramyeckne 3agadu
Ha NpUMeHeHne nony-
YEHHbIX 3HAHWNA;

yMeHuUs 7
HaBbIKM  NPUMEHATb
NONyYeHHble 3HaHuA
ans 00bACHEHUS
NPUHLUNOB AecTBMA
BaXKHEMLWMNX TEXHMYE-
CKUX YCTPOWCTB

KOMMYHMWKaTNB-
Hble YMeHWUs [AoKna-
AblBaTb O pe3y/bTa-
Tax CBOEro Mccneno-
BaHWs

36

CTPYKTYpMpOBaTh
TEKCTbl, BK/OYas yme-
HWe BblAeNsATb rNaBHOE
n BTOPOCTEMEHHOE,
rNaBHYI UAEH TEeKCTa,
BbICTpamBaTb Mocneno-
BaTe/IbHOCTb COObITUNA;
(hopmynuposaTb "
OCyLLecTBNATL  3Tanb
peweHnsa 3afad

pasBuTME MOHO/O-
rMYecKoli n ananorunye-
CKOWA peyun, yMeHUs Bbl-
paxaTb CBOW MbICAN U
CNOCOBGHOCTU  BbICNY-
luMBaTb CObGeceHUKaA,
NOHWMaTb €ro TOYKY
3peHus, npu3HaBaTb
npaBo ApPyroro 4eno-
BeKa Ha MHOE MHEHMWE;

oBflafieHne  yHu-
BepcasibHbIMK  y4yeb-
HbIMW [elCTBUAMUN Ha
npumMepax runoTes Ans
00BbACHEHMA  M3BECT-
HbIX (haKTOB

NMoSIOXEeHUA N 3a-
KOHOB

MOTMBaLuA
obpasoBaTefib-
HON peaTenbHO-
CTU LWKOJIbHNKOB
Ha OCHOBe Nnu-
HOCTHO OpPUEHTU-
POBAHHOr0 NofA-
X04a;

camocTosi-
TENbHOCTb B NpU-
obpeTeHUn  Ho-
BbIX 3HAHUA U
NpakTUYecKnx
YMEHWIA;

thopmupoBa-
HWE LEeHHOCTHbIX
OTHOLUEHWIA Apyr

K Apyry, y4u-
TeNno,  aeTopam
OTKPbITUN 7
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1

N3mepe-
Hue aTMo-
cthepHoro pas-
neHns.  OnbIT
Toppuuennu.

bapo-
MeTp-aHe-
pous. ATMO-
cthepHoe [AaB-
NeHne Ha pas-
JINYHBIX BbICO-
Tax.

BIUSHUN
3eMHOl  aTMo-
chepbl Ha Xu-
Bble OpraHm3mbl
oTCyT-

CTBME 3HAHWUI O
crnocobax name-
peHus aTmo-
cthepHoro paB- MeTp
NeHnsl,  onbITe
Toppuyennn

oTCyT-
CTBMWE 3HAHUW O

pouae, W3MeHe- feHune
HUW AaBfeHUs ¢
BbICOTOWA

Toppuuennn
cTONG pTYTH
MM pT. CT
PTYTHbIA 6apo-

margebyprckue
nonywapus

aHeponp
HOpMa/nbHOe
b6apomeTpe-aHe- aTmoc(epHoe

BbICOTOMEPBLI

thopMupoBaHue
y6exaeHunsa B 3aKOHO-
MEPHOI CBA3U W MO-

3HaBaemocTu  sBfe-
HWIA Npupoabl, B 06b-
EKTUBHOCTM Hayu-
HOro 3HaHuA

YMEHUA 7
HaBblKW  NPUMEHATb
MoNyYeHHble 3HaHWUA
ans 00bACHEHUS

NPUHLKUNOB AeicTBMA
BaXKHEMLIMNX TEXHMYE-
CKUX YCTPOICTB

37

thopMuposaHue

YMEHWIA BOCNPUHM-
maTb, nepepabaTbiBaTb
N NpeabaBnaTb MHGOP-
Malu0 B C/IOBECHOA
o6pasHoil, cMMBONINYe-
CKOW hopmax, aHanm-
3nuposaTb M nepepaba-
TbiBaTb  MONYYEHHYHO
MH(OopMaLuno B COOT-
BETCTBMM C MOCTAB/EH-
HbIMUW 3afjla4amu, Bblje-
NATb OCHOBHOE cofep-
XaHue MpOYNTaHHOrO
TeKCTa, HaxoauTb B
HeM OTBeTbl Ha NOCTaB-
NeHHble BONPOCHI N U3-
naratb ero;

pasBuTME MOHO/O-
rMYecKoi 1 ananorunye-
CKOI peyn, yMeHUS Bbl-
paxxaTb CBOW MbICAN U
CNoOCO6HOCTU  BbICNY-
lnBaTb cobecefHMKa,
MOHMMaTb €ro TOYKY
3peHus, npu3Haeartb
npaBo Apyroro 4eno-
BeKa Ha MHOe MHEHMWE;

n306peTeHnin, pe-
3ynbTaTam 00y-
yeHus.

mMoTMBaL M
obpasoBaTte/ib-
HON peAaTenbHO-
CTU LWKOJIbHUKOB
Ha OCHOBe /Y-
HOCTHO OpPUEHTU-
POBAHHOr0 NofA-
X04a;

thopmupoBa-
HWe LEeHHOCTHbIX
OTHOLUEHWIA Apyr

K Apyry, yuu-
TeNno,  aeTopam
OTKPbITUN 7

n3obpeTeHni, pe-
3yfnbTatam  06y-
yeHus

camocTos-
TeNbHOCTb B NpU-
obpeTeHUn  Ho-
BbIX 3HAHUIA M
NPaKTUYECKNX
YMEHWIA;
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13

14

15

MaHo-
METpbI.

KoH-
TponbHas pa-
6oTa Ned

»I ngpo-
cTaTunyeckoe
n aTmocdep-
Hoe fasrne-
HWe,,

MopwHe-
BOWN >XNAKOCT-
HOW Hacoc.

Mapas-
nnyecknii
npecc

oTCyT-
CTBME  3HAHWW
06 ycTpoiicTee
n pabote maHo-
MeTpoB

BbISIBNIEHMNE
YPOBHA MOAro-
TOBKM yya-
W mxcs

n  TUNKUY-
HbIX HeA04YeToB
B M3YYEHHOM
maTepuane

oTCyT-
CTBME  3HaAHWI
06 ycTpolicTae,
npuHuune paen-
CTBMA U NpuUMe-
HEHUN MOopLUHe-
BOr0 >KWMAKOCT-
HOro  Hacoca,
BOZOMPOBOAA

oTCyT-
CTBME  3HAHWUW
06 ycTpoiicTse
N uUanyecknx
OCHOBax pa-

Tpybuatblii Ma-
HOMETp

YKUAKOCTHbIN
MaHOMEeTp

NOPLUHEBOM
YKMAKOCTHbIA Hacoc

rmgpasnuye-
CKWIA npecc

YMEHMSA 7
HaBblKM  NPUMEHATb
MONyYeHHble 3HaHWUA
ANA peleHns NpakTu-
YeCKUX 3afay no.ce-
JIHEBHOW XMN3HU

yMeHuUs 7
HaBblKM  NPUMEHATb
NONyYeHHble 3HaHuA
ans 00bACHEHUS
NPUHLUNOB AecTBMA
BaXKHEMLWMNX TEXHMYE-
CKNX YCTPOMCTB

yMeHuUs 7
HaBbIKW  NPUMEHATb
NONyYeHHble 3HaHuA
ans 00bACHEHUS
NPUHLUNOB AecTBMA
BaXKHEMLWMNX TEXHMYE-
CKWX YCTPOMCTB

38

(hopmMupoBaHme
yMeHuih paboTtatb B
rpynne ¢ BbINOJIHe-

HUeM pasINYHbIX COLM-
aNbHbIX ponen, npepg-
CTaBNATb M OTCTamBaTtb
CBOM B3rNAgbl N yoex-
[eHuns, BeCcTu [AUCKYcC-
CUKo

OBflafileHne HaBsbl-
KaMn CaMOKOHTPONs W
OLEHKN  pe3y/nbTaToB
CBOE  AeATeNbHOCTH,
YMEHUAMY npeaBUALeTb
BO3MOXHbIE  pe3y/b-
TaTbl CBOUX [AEACTBUIA;

npunaratb  BoOne-
Bble YCUNNA W MpPeoso-
neeatb TPYAHOCTU W
NPenaTcTBAA Ha NyTK
LOCTVOKEHUA Lenei.

npuobpeteHune
onbiTa CamoCTOATe b~
HOro mnomcka, aHanusa
n oT6opa MHGpopmaLmm
C MCNO/b30BaHMEM pas3-
JIMYHBIX UCTOYHUKOB U

MOTMBaUuA
obpasoBatesib-
HON peAaTenbHO-
CTW LWKONbHWNKOB
Ha OCHOBe fnu-
HOCTHO OpPWEHTU-
POBAHHOIO MoOA-
X04a;

(hopmumpoBa-
HVWe LeHHOCTHbIX
OTHOLUEHWN K pe-

3yfnbTatam  06y-
yeHus
cthopmmpo-

BaHHOCTb [MMO3Ha-
BaTe/NlbHbIX NHTE-
pecoB, UHTENEK-

Tya/bHbIX "
TBOPYECKUX CMO-
COOHOCTE

caMocTos-
TeNbHOCTb B NpU-
obpeTeHUn  Ho-
BbIX 3HAHWIA M
NpakTUYecKnx
YMEHNIA;



16

17

18

LencTtBune
XNAKOCTN 1
rasa Ha norpy-
YXEHHOE B HUX
Teno.

3aKoH
Apxumega.

CoBep-
LLUeHCTBOBA-
HMe HaBblKOB
pacyeta Cusbl
Apxumega

60Tbl  ruapas-
NINYECKOro
npecca

oTCyT-
CTBME 3HAHUI O
npupoge  Bbl-
TanKmBatoLL el
CUnbl

oTCyT-

CTBME 3HAHUI O
cofepXaHun 3a-
KOHa Apxu-
meaa, (usande-
CKOM cyTu nna-
BaHMA

HejocTa-
TOYHOCTb HaBbl-
KOB pacuyeTa
CUJIbI Apxu-
mega, paboTel ¢
eanHuuamn CU

BEC XNOKOCTU

3aKOH
Meaa

Apxu-

yyacTBoBaTb B
ANCKYCCUWN, KPaTKO W
TOYHO OTBeYaTb Ha
BOMPOCbI, UCMOJb30-
BaTb CMPaBOYHYH N-
Tepatypy wu gpyrue
NCTOYHUKMN UH(OpMa-
Lmn.

BbIBOAUTb 7]
3KCNepUMEHTaNIbHbIX
(haKTOB M TeopeTuuye-
CKUX Mogenei usm-
4yecKmne 3aKOHbl

YMEHUSA npume-
HATb TeopeTU4yeckme
3HaHUA Mo (Pusnke Ha
npakTuKe, pewarb
husnyeckue 3agaudu

39

HOBbIX WH{OPMaLNOH-
HbIX TEXHONOrnim Aans
peLleHns nosHaBaTte/b-
HbIX 3afay;

pasBMTME MOHO/O-
rMYecKoli n ananorunye-
CKOW peumn, yMeHus Bbl-
paxaTb CBOW MbICAN U
CNOCOBGHOCTU  BbICNY-
luMBaTb CObGeceHUKaA,
NOHWMaTb €ro TOYKY
3peHus, npu3HaBaTtb
npaBo ApPyroro 4eno-
BeKa Ha MHOe MHEHMWE;

npuobpeteHune
onblTa CamoCTOATENb-
HOro rnoucka, aHanmsa
n oTbopa MHhopMaLmnm
C UCMOJIb30BaHNeM pas-
NNYHBIX UCTOYHUKOB U
HOBbIX MH{OPMaLMNOH-
HbIX TEXHOMOrnim Aans
PeLeHns No3HaBaTe b-
HbIX 3ajay;

thopmMynnpoBaTh U
OCYLLEeCTBATL  3Tamnb
peLleHuns 3agay

yBaXeHue K
TBOPLAM HayKu U
TeXHUKMN

pasBuTue
Ananorn4eckom
peuu, yMeHUs
BblpaXaTb CBOW
MbIC/IN 1 CMOCO6-
HOCTW BbICNYLUN-
BaTb cobecef-
HWKa, MOHUMAaTb
ero TO4YKy 3pe-
HWS, Mpu3HaBaTb
npaBo  Apyroro
yenoseka Ha
NHOE MHEHWUE;

mMoTMBaLMA
obpasoBaTte/ib-
HOW  [feAaTenbHo-
CTW LKONbHWNKOB
Ha OCHOBe Nnu-
HOCTHO OPWEHTU-
pPOBAaHHOrO MoA-
X04a;

pasBuTue
HaBblKOB YCTHOTO
cueta

oTpaboTKa
NPaKTUYECKNX
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20

Nab6opa-
TopHas  pa-
6oTaNe 7

~3mepe-
HVWe BbITaNKu-
BatoLLLein
CUnNbI, nen-
CTBYHOLLEN Ha
norpy>xeHHoe
B XXWAKOCTb
Teno,,

MnaBaHue
Ten.

oTCyT-
CTBME YMEHUI B
N3MepeHnn
Cu/fibl Apxu-
mMefa, HepocTta-
TOYHOCTb HaBbl-
KOB paboTbl C
Tabnuuamu

oTCyT-
CTBME  3HaHWUNA
ana  obbAcHe-
HUS  MPUYMHbI
nnaBaHus Ten

BaeT

TeNOo TOHeT
TENo nnaBaeTt

Teno

BCM/bl-

Ha NpMMeHeHne nony-
YEHHbIX 3HAHWNA;

oBnafeHue
HaBblKaMy paboTbl C
thusnyeckmum 060py-
foBaHVeM

CaMOCTOSTE b-
HOCTb B npuobpete-
HUN HOBbIX 3HAHWIA K

NPakTUYeCKNUXx yme-
HUIA;

YMEHUSA n
HaBblKM  NPUMEHATb

MONyYeHHble 3HaHWUA
ONS peleHns npakTm-
4YeCcKMX 3ajay nosce-
JIHEBHOW XMN3HU

KOMMYHMWKaTNB-
Hble YMeHWUs [AoKna-
AblBaTb O pe3y/bTa-
Tax CBOEro mccnepo-
BaHWs

40

3afilaBatb BO-
npocbl, HeobxoAuMble
ANs opraHusauum cob-
CTBEHHOI fAesATeNbHO-
CTU N COTPYAHMYECTBa
C MapTHEPOM;
hopmynupoBaTb
COGCTBEHHOE MHEHME U
NO3NLNI0, aprymMeHTu-
poBaTb M KOOPAMHUPO-
BaTb €€ ¢ no3uuuammu
NapTHEPOB B COTPYA-
HU4yecTBe nNpu Bblpa-
60TKe o0b6ulero petle-
HUS1 B COBMECTHOW aes-
TeNbHOCTH;
(hopmMumpoBaHue

YMeHUM BOCMPUHU-
mMaTb, nepepabaTbiBaTb
N NpeabaBnaTb MHGOP-
MaLul0 B C/IOBECHOA
006pas3Hoil, cMMBONMYE-
CKOW hopmax, aHanm-
3upoBaTtb M nepepaba-
TbiBaTb  MONYYEHHYHO
WH(opmaumnio B COOT-
BETCTBUW C MOCTaB/IeH-
HbIMW 3aja4yamu, Bbife-
NATb OCHOBHOE cofep-
XaHue MpoUYUTaHHOro
TEKCTa, HaxoAuTb B

HaBbIKOB Mpu pe-
WeHWK 3ajay

cobnoaatb
TEXHUKY 6e3-
onacHocTu, CcTa-

BUTb Mpobnemy,
BblABUraTb rnno-
Tesy, camocCTos-
Te/bHO  NpPOBO-
AUTb M3MepeHus,
jenatb  ymo3sa-
KnoyeHuns
npoBepuTb

cnpaeeAMBOCTb
3aK0Ha Apxn-
mena

camocTos-
TeNbHOCTb B NpU-
obpeTeHUn  Ho-
BbIX 3HAHUA M
NPaKTUYECKNX
YMEHWIA;
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22

23

Nabopa- oTCyT-
TOpHas pa- CTBUE HaBbIKOB
6oTaNe 8 B  uccnepgosa-

,BbIICHE- HUN  YCNOBUI
HWe YCNOBWIA MNnaBaHWA Ten
nnaBaHus
Ten,,

MnaBaHne oTCYT-
CYy[0B, BOA- CTBME  3HaAHWUNA
Hbli  TpaHc- 06 yCNOBUM
nopt. Bosgy- nnasaHuMa  Cy-
XonfaBaHuWe  [0B, pas3BuUTUU

BOJHOrO TpaHc-
nopTa, BO3A4y-
XonnaBaHus

KoH- BbliB/IEHNE

TPponbHasa pa- YpPOBHA NoAro-
60Ta Ne5 TOBKM yua-
L MXCS

napycHblIi

ot

paén

Hune

cyna

napoxof
ocagkKa

9
BaTepPANHUSA
BOZlOM3MeLLle-

KO-

NnofBOAHbIE

apeomeTp
aspocTart, cTpa-

TOCTaTr

cunna

noabemHas

oBnafeHue
HaBblKaMn paboTbl C
(hn3myeckum obopy-
AOBaHUEM

CamMoCTOATENb-
HOCTb B MpuobpeTe-
HUN HOBbIX 3HAHWUI K
NPakTUYECKUX  yMme-
HUN;

yMeHUs n
HaBblKM  NPUMEHATb
NONyYeHHble 3HaHuA
ans 00bACHEHUS
NPUHLKUNOB AeicTBuMA
BaXKHEMLINX TEXHNYE-
CKUX YCTPOMCTB
obecneyeHus

6e30MacHOCTN CBOei
XXW3HW, OXpaHbl OKpY-
Xarowen cpefbl;

41

HeM OTBETbl Ha NOCTaB-
NeHHble BOMPOChI W K3-
naratb €ro;

oBflajileHne  yHu-
BepCaNbHbIMM  yueob-
HbIMW LeACTBMAMU A5
00BbACHEHMA  M3BECT-
HbIX (DaKTOB U 3Kcre-
PUMEHTaNbHON  npo-
BEPKW  BblfBUraeMblx
rmnores

pa3BuTME MOHO/O-
rMYecKoi n ananorunye-
CKOI peyn, yMeHUS Bbl-
paxxaTb CBOW MbICAN U
CNoOCO6HOCTU  BbICNY-
lnBaTh cobecefHMKa,
MOHMMaTb €ro TOYKY
3peHus, npu3HaeaTtb
npaBo Apyroro 4esno-
BeKa Ha MHOe MHEHMWE;
OBflafileHne OCHO-
BamMu peanusauuu npo-
eKTHO-uccnegoBaTesib-
CKOW [leaTeflbHOCTH

OBNafieHNe HaBbl-
KaMn CaMOKOHTPONs ”
OLUEHKN  pe3ynbTaToB
CBOE  AeATeNbHOCTH,

cobntogatb
TEXHUKY 6es-
onacHocTu, CcTa-

BUTb Mpo6nemy,
Bbl4BUraTb FMMNO-
Tesy, camocCTos-
TENbHO  NpPOBO-
AWUTb W3MepeHus,
jenatb  ymo3a-
KNoYeHns

(hopmumpoBa-
HVWe LEeHHOCTHbIX
OTHOLUEHWI K aB-
TOpam OTKPbITUN,
N306peTeHN,

yBaXKeHMe K
TBOPL,AM HayKu K
TeXHUKHN

thopmupoBsa-
HWe LeHHOCTHbIX



»APXN-
mMefoBa cuna,,

MW TUNNY-
HbIX Hef04eToB
B M3YYEHHOM
MaTepuane

Pa6oTa 1 MOLLHOCTb. SHeprust 13y

MexaHu- oTCyT- MexaHuyeckas
yeckas pa- CTBMe 3HaHW 0 paboTa
6ota. MoL- MexaHW4YecKo LKOYIb
HOCTb. paboTte un ee u- MOLLLHOCTb
31Y4ECKOM BaTT
CMbIC/ie, MoOLY-
HOCTK
MpocTbie OTCYyT- pblyar - 6/10K,
MeXaHW3Mbl.  CTBME 3HAHWI O BOPOT
Pblyar. PaBHO- MpoCTbIX Mexa- HaK/M0HHas
Becre CWA Ha HWU3Max U pblya- MNJOCKOCTb - K/WH
pblyare. rax, paBHOBe- BWHT
CUN CWN Ha pbl- naeyo Cunbl
yare TOYKa Onopbl
BbINTPbILL B
cune

yyacTBOBaTb B
AVCKYCCUUN, KPaTKO W
TOYHO OTBeYaTb Ha
BOMPOCLI, MCMNOMb30-
BaTb CMPaBOYHYH NN-

Tepartypy

(hopMuMpoBaHue
He(popManbHbIX 3Ha-
HWUIA O MOHATUAX NPO-
CTOM MeXaHu3M, pbl-
var;

YMeHUA "
HaBblKMW  NPUMEHSATH
MoNyYeHHble 3HaHWUA
ans 00bACHEHUS
NPUHLUNOB AeicTBMA
BaXKHEMLWMNX TEXHMYE-
CKNX YCTPOMCTB

42

YMEHUAMW NpeaBUaeTb
BO3MOXHbIE  pe3y/b-
TaTbl CBOUX [AEACTBWUIA;

afleKBATHO OLeHU-
BaTb CBOM BO3MOXHO-
CTU AOCTVWKEHUSA Lenn
onpefenéHHOl  CNoX-
HOCTU B  Pas/IMYHbIX
cpepax camoCTOATENb-
HOW AesATeNbHOCTY;

(hopmMumpoBaHue
YMeHUM BOCMPUHU-
mMaTb, nepepabartbiBaTb
N NPeabaBNATbL UHGOP-
MaLulo B C/IOBECHOA
006pas3Hoi, CMMBONMYE-
CKOW hopmax, aHanm-
3upoBaTh K nepepaba-
TbiBaTb  MONYYEHHYHO
WH(popMaun B COOT-
BETCTBMMN C MOCTAB/EH-
HbIMMW 3afjla4amu, Bblfe-

OTHOLUEHWN K pe-
3ynbTaTam 00y-
YyeHuns

pasBuTue
MOHO/IOTMYECKOIA
N Ananorn4ecKom
peyu, yMeHUs
BblpaXaTb CBOM
MbIC/T U CNOCO6-
HOCTW BbICNYLUN-
BaTb cobecef-
HUKa, MNOHMMAaTb
ero TOYKy 3pe-
HWSA, NpU3HaBaTb
npaBo  Apyroro
yefioBeka Ha
NHOE MHEeHWUe;

MOTMBaLuA
obpasoBaTefib-
HON  peAaTenbHO-
CTU LWKOJIbHNKOB
Ha OCHOBe Nnu-
HOCTHO OpPUEHTU-
POBAHHOIO MoOA-
X04a;

yBaXKEHMEe K
TBOpLAM HayKu u
TEXHUKM



MoMeHT
cunbl. Pblyarm
B TEXHUKE,
ObITYy M npu-
pofe

Nab6opa-
TopHas pa-
6oTaNe 9

,,BblsiC-
HeHne  ycno-
BUS paBHOBe-
cus pblyara,,

oTCyT-
CTBME 3HAHUI O
XapaKkTepu-
CTUKe cocTos-
HMUA Ten c Tou-
KO BpalLLeHus,
NPUMeEHEHMNN
pblyaroB B Tex-
HUKe, ObITY,

npupoge

oTCyT-
CTBME 3HAHWUI O
cnocobax Bbisic-
HEeHUs ycnoBus
paBHOBECUSA Pbl-
yara

MOMEHT CuUn

YMEHMA 7
HaBblKM  NPUMEHATb
NONyYeHHble 3HaHuA
ANA pewweHns nNpakTu-
YeCKUX 3afay no.ce-
JIHEBHOW XMN3HU

oBnafeHue
HaBblKaMy paboTbl C
(hn3myeckum obopy-
f[OBaHVEM

CaMOoCTOSITE/b-
HOCTb B MpuobpeTe-
HUN HOBbIX 3HAHWUI K
NPaKTUYECKUX  yMme-
HUIA;

NoATBEPXAEHME
Ha oOnblTe npasuna
MOMEHTOB CWN

43

NnAaTb OCHOBHOE cofep-
)KaHWe MPOYNTAHHOTO
TEKCTa, HaxoauTb B
Hem OTBETbI Ha MOCTaB-
NeHHble BOMNPOChI W K3-
naraTb €ro;

pasBMTME MOHO/O-
rMYecKoli n ananorunye-
CKOWA peyun, yMeHUs Bbl-
paxaTb CBOW MbICAN U
CNOCOBGHOCTU  BbICNY-
luMBaTb CObGeceHUKaA,
NOHWMaTb €ro TOYKY
3peHus, npu3HaBaTb
npaBo ApPyroro 4eno-
BeKa Ha MHOe MHEHMWE;

OBfafieHne  YHU-
BEpCasbHbIMN  y4yeb-
HbIMW [eACTBUAMU ANs
00BbACHEHMA  M3BECT-
HbIX (DaKTOB U 3Kcne-
PUMEHTaNbHON  npo-
BEPKM  BbIBUraemblx
rmnoTes

passuTume
MOHOOTNYECKOW
N LManornyeckon
peyn, yMeHus
BblpaXaTb CBOM
MbIC/IN U CNOCO6-
HOCTW BbICNYLUN-
BaTb cobecef-
HMKa, MNOHUMaTb
ero TO4YKy 3pe-
HWSA, NpuU3HaBaTb
npaBo  Apyroro
yenoseka Ha
NHOE MHeHWe;
cobnoaatb
TEXHUKY 6es-
onacHocTu, oTpa-
60TaeT  HaBblKK
obpalleHunsa ¢ na-
60paTopHbIM
obopyfoBaHveMm
Ha npakTuke
ybeanTtca B uC-
TUHHOCTM  npa-
BW/1 MOMEHTOB



«3ono-
Toe» MpaBuno
MexXaHUKU

Koadu-
LUMeHT nones-
HOro nen-
CTBUS.

PeweHue
3aflay Ha KA
NpPOCTbIX Me-
XaHN3MOB

oTCyT-
CTBME 3HAHWUI O
«3010TOM»
npasune Mexa-
HUKWN

oTCyT-
CTBUE 3HAHUI 0
paBeHCTBe pa-
60T npu wuc-
Nnosib30BaHUn
MEeXaHN3MOB

oTCyT-
CTBME YMEHUN
BbIYMCNATD

cune

nyTm

Has

BbINTPbILL B

npourpeill B

pabota nones-

paboTa nonHas
Knna

YMeHUS 7
HaBblKW  NPUMEHATb
MoNyYeHHble 3HaHWUA
ANA peweHns nNpakTu-
YecKuX 3afay nosce-
JIHEBHOW XMN3HU
BbIBOAUTb 3
3KCMEPUMEHTA/bHbIX
(haKTOB M TeopeTuuye-
CKUX mogenein ¢usn-
YeCKMNe 3aKOHbI
passuThe Teope-
TUYECKOro  MblLLsIe-
HUA Ha OCHOBe ¢hop-
MUPOBAHUA  YMeHWIA
yCcTaHaBNMBaTb
(haKTbl, pasnuyartb
MPUYUHBI N Crel-
CTBUSA, CTPOUTL MO-
[env v BblaBuraTb ru-
noTesbl, OTbICKMBATb
1 opmMynmnpoBaThb f0-
Ka3aTenbCTBa BblJBU-
HYTbIX [WUNOTE3, Bbl-
BOAMTb W3 3KCMepu-
MEeHTa/lbHbIX (haKTOB
N TEOPETUYECKUX MO-

penen  msnyeckume
3aKOHbI;

yMeHuUs n
HaBbIKM  NPUMEHATb

noay4yeHHbIe 3HaHWUA

44

pasBuTUE MOHO/O-
rMYecKol n ananorunye-
CKOI peyn, yMeHUS Bbl-
paxaTb CBOW MbICNU ©
CNOCO6HOCTU  BbICNY-
lnBaTb cobecefHMKa,
NOHUMaTb €ro TOYKY
3peHuns, npu3HaBaTb
npaBo Apyroro 4eno-
BeKa Ha MHOe MHEHMWE;

npuobpeTeHne

onblTa CamoCTOATENb-
HOro rnoucka, aHanmsa
1 oTbopa MHhopMaLmm
C UCMNOJIb30BaHNEM pas-
NNYHBIX UCTOYHUKOB U
HOBbIX MH{OPMaLMOH-
HbIX TEXHOMOTUin Aans
peleHns no3HaBaTe lb-
HbIX 3ajay;

hopmynupoBaTtb U
OCYLLecTBNATL  3Tanb
pelleHns 3agad

MOTMBaUuA
obpasoBatesib-
HON peAaTenbHO-
CTW LWKONbHWNKOB
Ha OCHOBe Nnu-
HOCTHO OpPWEHTU-
POBAHHOIO MoOA-
X04a;

passuTme
MOHOOTMYECKOW
N ANanornyeckom
peyn, yMeHus
BblpaXaTb CBOM
MbIC/TA 1 CNOCO06-
HOCTW BbICNYLUN-
BaTb cobecef-
HWKa, MOHMMaTb
ero TOYKYy 3pe-
HWA, NpU3HaBaTb
npaBo  Apyroro
yenoBeka Ha
NHOE MHEHWUE;
YBaXeHne K
TBOpLAM HayKu u
TEXHUKU3H

thopmupoBa-
HWE LEeHHOCTHbIX
OTHOLUEHWIA Apyr

3H



8

Nab6opa-
TOopHasa pa-
6oTaNe 10

,Onpege-
neHne  KMA4
npu nogbveme
Tena no
HaK/TOHHOWA
NA0CKOCTH,,

OHeprus.

KN4 npoctbix
MeXaH13MoB

oTCyT-
CTBME YMEHUN
n3MepeHus

KMJAa HaknoH-
HOM NNOCKOCTK

oTCyT-
CTBME  3HaHWN
06 3Heprum

3Heprus
N3MeHeHMe
3Heprum

ANA peeHns NpakTu-
YeCKUX 3afay no.ce-
JIHEBHOW XMN3HU

OBnafieHune
HaBblKaMy paboTbl C
(husnyeckmm 060py-
[OBaHVEeM
camocTosATeNb-

HOCTb B npuobpete-
HUN HOBbIX 3HAHWI K
MPakTUYyeckKux yme-
HUIA;

OLeHMBaTb rpa-
HULbl MOrPewHOCTeN
pe3ynbTaToB M3mepe-
HUIA;

3HaHMa o0 npu-
poje BaXHenwnx gpu-
3UYECKUX  ABMIEHWIA
OKpyXatouiero mwupa
1 NOHMMaHWe CMblICna
(PU3NYECKNX 3aKOHOB
pPacKpbIBaKLLMX
CBA3b WM3YYEHHbIX AB-
NeHni;

OBflafileHne OCHO-
BaMW peanusauyum npo-
eKTHO-uccneaoBaTesb-
CKOW [esiTe/IbHOCTM

3aflaBatb BO-
npocbl, Heo6XoanMble
LN opraHm3aumm cob-
CTBEHHOI [AesATeNbHO-
CTU N COTPYAHMYeCTBa
C MapTHEPOM;

CTPOUTb  Nlornye-
CKOe paccyxpeHwue,
BK/IOYaloLLee yCcTaHoB-
NeHne NpUUYNHHO-CNes-
CTBEHHbIX CBA3EN;

00BACHATL  Npo-
Lleccbl U OTHOLUIEHUS,
BbISIBNSEMblE B X0f4e
nccnefoBaHuns;

hopmupoBaHue
YMEHWIA BOCNPUHM-
MaTb, nepepabaTtbiBaTb
N NpeabaBnaTb MHGOP-
MaLul0 B C/IOBECHOA
o6pasHoil, cMMBONINYe-
CKOW hopmax, aHanm-
3nuposaTb U nepepaba-
TbiBaTb  MONYYEHHYHO
MH(OopMaLuno B COOT-
BETCTBMM C MOCTaBJ/IEH-

K Apyry, y4uu-
Teno, aeTopam
OTKPbITUN "
n306peTeHwiA, pe-
3ynbTatam  06y-
YeHMA.
cobnoaatb

TEXHUKY 6es-

0MacHoOCTH, Npak-
TMYecKoe u3yuye-
HWe CBOWNCTB Mpo-
CTbIX  MeXaHu3-
MOB

thopmupoBa-
HWE LEeHHOCTHbIX
OTHOLUEHWIA Apyr

K Apyry, y4u-
Teno,  aeTopam
OTKPbITUN 7
n3o6peTeHni, pe-
3ynbTatam  06y-
YeHus.

yBaXeHNe K
TBOpL,AM HayKu K
TEXHUKM
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1

Cosep- HefocTa-
LIEeHCTBOBA- TOYHOCTb HaBbl-
HWe HaBbIKOB KOB  BblUMUC/e-
pacyeta 3Hep- HUA  3HEPTUW,
rmmn, pabotel 1 paboTbl, MOLY-
MOLLHOCTH HOCTH

Mpespa- OTCYyT-
LLleHWe 3Hep- CTBME 3HAHWI O
rmn. 3aKoH CO- 3aKOHe coxpa-
XpaHeHwus HEHUA 3Heprum
aHeprum.

noTeHumnanbHasa

3Heprus
KMHeTUYecKast
3Heprus
npeBpaLyeHne
3Heprum

yMeHUs n
HaBblKW  NPUMEHATb
NONyYeHHble 3HaHuWA
ANA peleHns npakTu-
4YeCcKMX 3afay nosce-
JIHEBHOW XMN3HU

3HaHMA O npu-
pofe BaXHenwmnx pu-
3MYECKUX  ABNEHWUIA
OKpy>Xatollero mupa
M NOHUMaHWe CMbICNa
(PU3NYECKNX 3aKOHOB
pacKpbIBaKLWMX
CBSA3b WM3YYEHHbIX AB-
NEeHNi;

BbIBOAUTb 3
3KCMEPUMEHTa/bHbIX
(haKTOB M TeopeTuuye-
CKUX mMogenen ¢usn-
YeCKue 3aKOHbI

HabnogaTb npe-
BpalieHune 0fHOro
BMAA 3Hepruun B Apy-
rou;

46

HbIMMW 3aja4amMu, Bblje-
NiTb OCHOBHOE cofep-
aHue MpOYNTaHHOrO
TeKCTa, HaxoauTb B
HeM OTBETbl Ha NOCTaB-
NeHHble BONPOCHI N M3-
naratb €ro;

OCYLLEeCTBNATb
B3aMMHbI KOHTPO/b U
OKa3sblBaTb B COTPY/AHM-
yecTBe Heo6X0o4MMYIO
B3aMMOMOMOLLb;

afleKBaTHO nc-
nonb3oBaTb peyb AN
NnNaHWpoBaHUs U pery-
NAUUK CBOE paesTeNb-
HOCTW;

OBflafileHne OCHO-
BaMW peanusayum npo-
eKTHO-uccnegoBaTeb-
CKOW feATeNbHOCTH

pasBuTME MOHO/O-
rMYecKoi 1 ananorunye-
CKOI peyn, yMeHUS Bbl-
paxxaTb CBOW MbICAN U
CNoOCO6HOCTU  BbICNY-
lnBaTb cobecefHMKa,
MOHMMaTb €ro TOYKY
3peHus, npu3Haeartb
npaBo Apyroro 4eno-
BeKa Ha MHOe MHeHUe;

(hopmumpoBa-
HVWe LeHHOCTHbIX
OTHOLWEHWIA apyr
K Apyry, y4uu-
Teno,  aeTopam
OTKPbITUN 7
n306peTeHnin, pe-
3ynbTatam  06y-
YeHWnS.

0CO3HaHune
BaXHOCTN (Pun3u-
YeCKOro 3HaHus



12

13

KoH-
TponbHas pa-
6oTa Ne6

« Mexa-
Hu4yeckasa pa-
6oTa n mMoLy-
HOCTb. [lpo-
CTble Mexa-
HU3MbI>»

Cosep-
LLeHCTBOBA-
HMe HaBblKOB
peweHna 3a-
fay 3a kypc 7
Knacca

BblsiIBNIeHME
YPOBHSI MNofro-
TOBKM yya-
L MXCs

n o TUNWY-
HbIX HEL0YeTOB
B W3YYEHHOM
martepwvane

noBTope-
HWe MaTepwuana
3a KypC Pur3nKu

7 Knacca
BbISIB/IEHNE
YPOBHS MOAro-
TOBKM yuya-
Lmnxcs
N TUNWUY-

HbIX HeAoueToB
B M3YUYeHHOM
mMaTepwuane

00bACHATL nepe-
X0[, 3Heprum oT Oof-
HOro Tefa K fpyromy

YMEHUs npume-
HATb TeopeTUYeckme
3HaHUA Mo (Pusnke Ha
npakTuke, pewaTb
(hmamyeckne 3agadu
Ha NpUMMeHeHne nosny-
YEHHbIX 3HAHWNA;

47

OBNafleHNne HaBbl-
KaMu CaMOKOHTpONA W
OUEHKN  pe3ynbTaToB
CBOE  AesATeNbHOCTH,
YMEHMAMW NpeaBUAeTb
BO3MOXHble  pe3y/b-
TaTbl CBOUX [AEACTBWIA;

faeaTb onpepgene-
HMEe NOHATUAM;

CTPOUTb  Nlornye-
CKoe paccyX/aeHue,
BK/KOUalolllee ycTaHOB-
NeHne NpUYMHHO-cnea-
CTBEHHbIX CBA3EN;

OCYLLEeCTBNATH
KOHTPO/Ib, KOPPEKLNIO,
OLLEHKY [encTeni
napTHépa, ymeTb ybex-
[aTh;

OBMajeHne HaBbl-
KaMu CaMOKOHTPONA W
OUEeHKM  pe3ynbTaToB
CBOE  AesATeNbHOCTH,
YMEHUAMUN NpeaBuaeTb
BO3MOXHble  pe3y/b-
TaTbl CBOUX [AEACTBWIA;

(hopmumpoBa-
HWE LLEeHHOCTHbIX
OTHOLLIEHWIA K pe-
3ynbtatam  06y-
yeHus

cucTemaTu-
3auma  M3y4eH-
HOro mMarepuana
0CO3HaHue
BaXHOCTU (pu3Nn-
YeCKOro 3HaHu4

thopmupoBa-
HWe LEeHHOCTHbIX
OTHOLLEHWIA K pe-
3ynbtatam  06y-
YeHus



Ne
n/n

11

2/2

Tema ypoka.

(cTpaHuub
yUeOHMKa,
TeTpasn)

Twn ypoka

TexHuka 6e3- M3yyeHne HoO-
ornacHocTM B BOro  Mmarepu-
KabuHeTe u- ana

3UKN.

Tennosoe

[BUXeHNe.

BHyTpeHHSAA

3Heprus.

Cnocobbl un3- W3yyeHue Ho-
MeHeHUs BOro  mMarvepu-
BHYTpPEHHei  ana

3Heprum.

MoHaTnA

4

8 KJacc

MnaHnpyemble pesynbTaThl
(8 cootBeTcTBMYU C PTOC)

MpeameTHbIE
pesynbTaThl

5

yy[

6

Tema 1. TEMNOBbLIE AB/TEHWNA (23 yaca)

OcCHOBHbIE (hun3nye-
CKWE MOHATMA U BO-
npocobl 3a Kypc 7-ro
Knacca.
Temneparypa, Ten-
NnoBOe paBHOBecue
Tennosoe  ABUXKE-
HWe, KWHeTM4eckas
N noTeHuuanbHas
3Heprus, BHYTpPEH-
HASA aHeprus.

BHYTpeHHAs 3Hep-
rma,  coBepLueHue
paboTbl, Tennonepe-
Java,

YMEHNA  MPUMEHATb
TeopeTuyeckme 3Ha-
HMA No (uU3MKe Ha
npakTuke, pewaTb
(hmamyeckne 3agaudun
Ha MpUMEHeHWe no-
NYYEHHbIX 3HaAHWN
YMeHne  pasninyatb
BUAbI 3HEPTUN, N3Me-
pATL  Temnepartypy,
aHann3npoBaTb B3a-
MMHOe npespaLleHne
pasINYHbIX BM0B
aHepruu

YMeHne npuBOAUTH
npuMepbl U3MEHeHUs
BHYTPEHHEN aHepruu
nyTeM COBepLUeHUs

48

CTPOUTH nornyeckoe
paccy>feHue, BK/HOYa-
folllee  ycTaHOB/IeHUe
MPUYNHHO-CNECTBEH-
HbIX CBS3€;
OCYLLLeCTBNATb KOH-
TPO/b, KOppeKuuio,
OLleHKY JeACcTBWiA napT-
Hépa, ymeTb ybexaathb;
3akpenneHve  ymeHUi
n3MepsATb  PU3nNYeckmne
Be/IMYUHBI, YMeHUue pa-
60TaTb C TEKCTOBOWN WH-
(hopmauueit

YMeHune paboTarth C Tek-
CTOM,  aHanM3npoBaTb
pe3ynbTaThl OMnbITOB,

JINYHOCTHbIE pe-
3yNbTathl

7

cuctemarmsayms
M3y4YeHHOro Ma-
Tepuana
0CO3HaHMe Bax-
HOCTU  (Pu3nye-
CKOr0 3HaHus
y6eXXAeHHOCTb B
BO3MOXXHOCTM MO-
3HaHUSA NPUPOAHI,
pasBuThe BHUMa-
TENbHOCTU, aKKy-
patHoOCTW,  yMe-
Hue pabotaTb B
KONINeKTMBe.

OCYLLEeCTBNATH

B3aMMHbIA  KOH-
TpPONb, YyCTaHaB-
NMBaTb  pasHble
TOYKU 3peHus,



3/3

4/4

Bugbl Tenno- Komb6uHupo- TennonpoBogHOCTL
nepegavu. BaHHbI KOHBeKuMsA (MCKYycC-
Tennonpo- Kom6uHupo- CTBEHHasa W ecTe-
BOAHOCTb. BaHHbI CTBEHHad), Wu3nyye-
KoHBekLus. Hue.

N3nyyeHne.

CpasHeHue [MoBTOpeHne u BHYTpeHHAA 3Hep-
BMAOB Tenno- 0606LleHne rma, TennoobMeH,
nepegauu. BUAbI Tensoo6MeHa.
Mpumepsl

Tennonepe-

jaun B npu-
poje 1 B Tex-
HUKe..

paboThl, Tenna006-
MeHa. Pa3nuyaTtb 3Tu
Ccnocoo6bl.

YMeHue  pasninyatb
BMAbI Tennonepe-
flaun, 3HaTb MX OcCO-
6eHHOCTU

yyacTtBoBaTb B JucC-

Kyccuu, KpaTkKo 1
TOYHO OTBeYaTb Ha
BOMPOCLI, WUCNONb30-

BaTb CMPaBOYHYHO NIN-
Tepatypy u pgpyrue
NCTOYHUKMN NHDOpMa-
umn.

oBfafileHne yMeHuem
Nnonb30BaHWUA  METO-
[OM pAfoB Npu n3me-
PEHWUM pa3MepoB Ma-
NnbIX Ten
CaMOCTOATENbHOCTb B
npuobpeteHnn  Ho-
BbIX 3HaHWIN WU npak-
TUYECKUX YMEHUNA;
nonyyeHue npeacras-
NneHus 0 pasmepax
MOMeKY/

49

Ncnonb3oBaHWe MHGop-
MaLMOHHbIX  pecypcoB
(npe3eHTaLMN)

MOHUMaHME  pasnuunii
Mexay NCXOAHbIMM
(hakTaMyn M runoTesamu
AN MX  OOBACHEHMS,
OBnafieHne yHmBepcasb-
HbIMW YYeOHbIMW Aeii-
CTBMAMM Ha npumMepax
rmnoTes Ana o6bACHe-
HWUA N3BECTHbIX (DaKTOB
OBnageHne HasblKamu
CaMOCTOSITENIbHOr0 Npu-
06peTeHNs HOBbIX 3Ha-
HUIA.

AHanusmposaTb  BUAbI
TennoobmMeHa, BCTpeya-
jouimecs B npupoge wu
TEXHUKe. YMeHua npu-
BOAWUTb CBOMW MPUMEPBI.

npUHUMaTbL  pe-
WweHns, paboTaTb
B rpynne pasBu-
TMe BHUMAaTENb-
HOCTW  aKKypaT-
HOCTM

yCTaHaB/MBaTb
MPUYNHHO-CNes-
CTBEHHblE CBA3W,
CTPOMTb NOrnYe-

CKOe paccyxpe-
Hue.

dopmunposaHue
MONOXMNTENbHOW
mMoTMBaLun K no-
NCKY  WH(opMa-
unn

YMeHune paboTaTb
B rpynne, hopmm-
poBaHuWe MoO3Ha-
BaTe/IbHbIX WHTe-
pecos.



5/5

6/6

717

KonnuectBo
TEennoThl.

Y aenbHas
Tennoem-
KOCTb  Belle-
cTBa.

PacueT konun-
yecTBa Ten-
NOTbl, Heoo6-
X04MMoro ans
HarpeBaHus

Tena WAn Bbl-
[leNnsiemoro te-
oM npu
oXnaxaeHumu

JlabopaTtop-
Haa paboTa
Ne 1
"CpaBHeHMe
KO/INYeCTB
TennoTbl Npu
CMeLLeHUN
BOAbl pasHoW
Temnepa-

Typbl”

N3yyeHne Ho-
BOr0  Martepu-
ana

lMoBTOpeHue

3akpenseHune

Konn4yectso Ten-
NnoTbl, Macca, yaenb-
Has Ten/I0eEMKOCTb,

J>Koynb, pasHOCTb
Temneparyp.
Konnyectso Ten-

NnoTbl, mMacca, yaesnb-
Has TensoemMKoCTb,
J>koynb, pasHOCTb
Temnepartyp.

Konnuectso  Ten-
NoTbl, Macca, Temre-
patypa, Tennoob6-
MEH.

MoHnmate  usnve-
CKWIA CMbICN  yaenb-
HOM TensIoeMKOCTM!.

Mcnonb3oBaTtb
mMyny KO/inyecTBa
TEeNnoThl, Konunye-
CTBEHHbIIi aHaNn3 3a-
Bucumoctn Q ot
Macchl, pasHocTu
Temnepatyp u poga
BelllecTBa.

thop-

M3mepeHne Temnepa-
Typbl, nepeBoj enu-
HUL, N3MepeHunsa B Cu-
ctemy CU

50

pasBuMTME MOHOMIOrnYe-
CKOW W AManormyeckoi
peyn, YMeHus Bblpa-
XaTb CBOM MbICIK 1
CNOCOBHOCTY BbICNYLLIN-
BaTb cobecefHuKa, NO-
HUMaTb ero TOYKy 3pe-
HWS, NpU3HaBaTb MpPaBo
APYyroro 4enoBeka Ha
NHOE MHEHMNE

YMeHune paboTaTb C OYK-
BEHHbIMW  BblpaXXeHM-
AMN.

Pa3BuTne ymeHnin pabo-
TaTb C Tabnuuamu, Ko-
NINYECTBEHHbIE pac-
YyeTbl, WCMONb30BaHUe
OKPYTr/ieHns B U3nKe

dopmupoBaHume
y6exaeHHOCTN B
BO3MOXHOCTM Mo-
3HaHMA npupoabl
M onucaHve ee c
nMoMoLLbl0  Mare-
MaTUYyecKoro ar-
napaTa.

Habnwaatb, Ae-
naTb yMO3aK/H-
yeHus,
CaMOCTOSTENb-
HOCTb B MNpPaKTu-
YECKNX YMEHU;

Pa3BuTne ymeHui
LienenonaraHus,
pa3paboTknM xopa
3KCNEPUMeHTa,
YMEeHUI  penatb
BbIBOAbI U UX /10-
rMyeckn o6bAC-
HATb.



8/8

9/9

10/
10

11/
1

PeweHne 3a-
flay Ha pacuert
Ko/M4yecTBa
TeNnnoThl,
HaxoxXaeHune
yAenbHOM
TeNnn0eMKO-
CTW BELLECTBA.

OHeprua Ton-
nvBa.  3aKkoH
COXpaHeHusa un
npespaLieHmns
3Hepruun B me-
XaHUYeCcKux u
TenoBbIX

npoteccax.

O6o6uiato-
Liee
NOBTOpPeHue
«Tennosble
ABNEHUSA»

KoHTpoONb-
Haa paboTa
Nel *Tenso-
Bble  sABe-
HUa”

3akpensieHune

M3yyeHne Ho-
BOr0O  Mmarepu-
ana

0606lleHNEe 1
NOBTOpeHME

KoHTponb 3Ha-
HWIA N YMEHWT

Konnuectso  Ten-
NoTbl, Macca, Temre-
patypa, Tennoo6-
MEH.

CropaHue Tonnmea.

JHeprug cropaHusa
TONNMBa, 3aKOH CO-
XpaHeHns MexaHu-

YeCKOW 3Hepruum, 3a-
KOH COXpaHeHus u
npeBpaLeHns aHep-
rMn B NpMpoge.

BHyTpeHHAA 3Hep-
rms, KOMNYeCTBO
TENNOThbl, 3aKOH CO-
XpaHeHuns aHepruun B
TENNOBbIX MpoLec-
cax.

yyacTBOBaTb B [uC-

Kyccumn, KpaTko WU
TOYHO OTBevYaTb Ha
BOMPOCHI, MCMOMb30-

BaTb CMPaBOYHYO NN-
Tepatypy u pgpyrue
NCTOYHMKMN NH(OpMa-
Lun.

(hopmMupoBaHue npega-
CTaB/leHN 0 coxpa-
HEHUW 1 npespaLle-
HUK 3Heprun. PacueT
KO/IMyecTBa TensoThl,
BbIe/IAIOLLLErOCA MpK

MOJIHOM cropaHum
TonnvBa.

YMeHne MpUMEHSATb
3HaHMA N0 [AaHHOWN
TeEMe B Pas/IMyHbIX
cuTyauumax.

o1

OCBOEHMWE NMPUEMOB Aeil-
CTBWIA B HECTAHJAPTHbIX
cUTyauusx, OBnageHue
3BPUCTUYECKMMUN METO-

JaMy  pelleHus  npo-
6nem;
npuobpeTeHne  OnbITa

aHanm3a u otbopa WH-
(hopmMaLum ¢ 1Ucnonb3o-
BaHWeM Tabnuy, paboTsl
CO CTEeneHAMM.

MpuobpeTeHne onbiTa
aHanmsa WnHpopmaumu
ONS pelleHns nocTa.-
NEHHbIX 3ajay.

OBNajeHNne  HaBbIKaMu
CaMOKOHTpONS n
OLIEHKM pesynbTaTtoB
CBOE  AesiTeNIbHOCTH,
YMEHUAMU NpeLBUaeTb
BO3MOXHble pe3ynb-
TaTbl CBOUX [AEACTBWUIA;

MOTMBaLMA o6pa-
30BaTeNbHONM aes-
TENbHOCTU

dopmunposaHue
aKKypaTHocTu
npu ogopmaeHnn
paboT, camocTos-
TENbHOCTU B NpKU-
obpeTeHMn  Ho-
BbIX 3HaHWIA.

YMeHune paboTaTb
B rpynne, opmu-
poBaHWe MOTMBa-
Lum obpa3soBa-
TeNbHOI AesATeNb-
HOCTW.

(hopmupoBaHue
LLEHHOCTHbIX OT-
HOWEHWA K pe-
3yNnbTaTam 06yue-
HUS



12/
12

AHann3 KoH-
TPONIbHOW pa-
60Tl 1 KOp-
pekuma YYQ.
PasnnyHble
arperatHble
COCTOAHUSA Be-
LecTBa.

13/
13

lNnaBneHne u
OoTBepAeBaHue
Kpuctannnye-
CKNX Ten.

14/
14

Y aenbHas
TennoTa nnas-
NeHns.

15/
15

WcnapeHne wn
KOH/eHca-
ums..

Kom6uHunpo-
BaHHbIN

N3yyeHne Ho-
BOr0O  Mmarepu-
ana

Kom6uHupo-
BaHHbIN

Kom6uHupo-
BaHHbIN

ArperaTHble cOCTO-
fHUA BELLEeCTBa, MO-
NeKynspHoe CcTpoe-
Hue.

Kpuctannusaums nu
nnaefeHve, rpagm-
yeckoe npefcTasfie-
HWe TennoBbIX MPo-
Lieccos.

KonnyectBo Ten-
NnoThbl, yAenbHas
TennoTta nnasB/eHUs
macca, 3Heprus
TENnI000MEH.

Konnyectso  Ten-
NnoTbl, napoobpaso-

YMeHune  pasnuyatb
arperatHble coCTOS-
HUA BelwecTBa N 00b-
ACHATb 3TO pasnnuuve
C TOYKU 3peHns mMone-
KYNAPHOTO CTPOEHMS.

MoHUMaHMe w©n cno-
COOHOCTb O0OBACHATH
ABMEHUS NaBNeHNA U

Kpuctannmsayumm, ux
rpajguueckoe npeg-
CTaB/IeHNe.

MoHumaHne usnye-
CKOr0 CMbICna yaesnb-
HOW TennoThbl NnaBne-
HWA, pelleHve npo-
CTEMLLINX Konnye-
CTBEHHbIX 3afay, aHa-
ns B3aMMOCBSI3U
MeXay KO/IM4ecTBOM
TennoTbl, HeobXxoAu-
MO ANs nnaBneHus
mMaccoii Tena wn ero
yAeNnbHON TennoTomn
nnaBneHms.

06BACHATD
napoo6pa-

YMeTb
NPUYUHBI

52

YMeHne CcucTemaTusu-
poBaTb 3HaHWA B BUfie
Tabnuubl. YMeHue pa-

60TaTb C TEKCTOBOI WUH-
(hopmauueii

pasBuThEe MOHOOrnYe-
CKOW WM AManormyeckoi
peun

OBnafieHne yHuBepcab-
HbIMWU Y4YeOHbIMKU Aei-
CTBUAMWN [N 0OBACHE-
HWUA N3BECTHbIX (DaKTOB

OCBOEHMWE MPUEMOB feli-
CTBWIA B HECTAHJAPTHbIX
cUTyauusx, OBnageHue
3BPUCTUYECKMMUN METO-
JaMun  pelleHus  npo-
onem;

dopmupoBaHume
BaYXXUTe/IbHOr0
OTHOLWEHUA Apyr
K Aapyry, gopmu-
poBaHuMe MNO3Ha-
BaTe/IbHbIX WHTe-
pecos.

pasBUTME YMEHWI
M HaBbIKOB Mpw-
MeHeHuUs  nony-
YEHHbIX  3HaHWUM
ANA peweHuns rpa-
(hMYecKmnx 3agau

MOTMBaLMA o6pa-
30BaTeNbHONM Aes-

TeNbHOCTU
LUKONbHUKOB  Ha
0CHOBE nny-
HOCTHO OPMWEHTU-
POBAHHOIO MOA-
X0[a;

BblpaXaTb  CBOM

MbIC/IN N OMWUCBHI-
BaTb [eNCcTBUA B



16/
16

17/
17

18/
18

OTHOCKTESb-
Has BNaX-
HOCTb BO3-
ayxa un ee u3-
MepeHue
JlabopaTtop-
Haa paboTa
Ne 2 “U3me-
peHne OTHO-
CUTE/IbHOW
BNaXXHOCTU
BO34yxa ¢ no-
MOLLbIO Tep-
MomeTpa”

KnneHwe,
yAenobHasa Ten-
noTta napooo6-
pasoBaHus

PeweHune 3a-
[la4y Ha pacuyer
KONM4yecTBa

TennoTbl npwu

lMoBTOpEHNE N
3aKpenneHue
3akpenseHue

N3yueHne Ho-
BOro  Martepu-
ana

3akpenseHue

BaHME W KOHfAEHca-
UM, UcnapeHmne, Kn-
neHue, Temnepa-
Typa KuneHms.

AOGCONMIOTHAA BaX-
HOCTb,  [AaBJIEHMUE,
OTHOCUTENbHANA
BNaXXHOCTb, npwm-
6opbl Ans m3mepe-
HUS BNAXXHOCTW.
OTHOCUTENbHAaA
BNaXXHOCTb,
JleneHns, norpetu-
HOCTb  M3MepeHus
ncMxpomeTpuye-
ckas Tabnunua.

LieHa

KuneHne n KoOHAeH-
caums, Temneparypa
KUMeHus, ypenbHas
TennoTa napoobpa-
30BaHuA.

KonnyectBo Ten-
NOTbl, TennoobmeH,
yaenbHas Tenioem-
KOCTb, yAenbHas
TennaoTa naaBneHUs

30BaHUA N KOHAeHca-
umu, N3MeHeHMe
BHYTPEHHEN aHepruu
B 9TUX MpoLeccax.

YMeHue no/b30-
BaTbCA MCUXPOMETPY-
yeckoi Tabnuuen,
YMeHMe  pacCyuThbl-
BaTb BNAXHOCTb BO3-
ayxa.

OsnajgeHue HaBbl-
KaMu MpsMbIX KU3Me-
PEHUR, HaX0XAeHUs
LieHbl AeneHuns, OTHO-
CUTENbHOW  BNaXKHO-
CTW BO3AyXa.

MoHMMaTL  (hm3mye-
CKWIA CMbICN  yJAenb-
HOW TennoTbl Napoo6-

pasoBaHusA, YMeHue
yntaTb W CTPOMUTb
rpagmkm  TennoBbIX
npoLeccos

YMEHUA U HaBbIKK

MPUMEHATb NONYYeH-
Hble 3HaHWUA ANns pe-
LeHUA NPaKTUYECKNX

53

thopMupoBaHue yMeHU
paboTaTb C MHOpPMaLK-
OHHbIMK pecypcamun  (
NMCUXPOMETPUYECKON
Tabnuuein), pasBuTme
MOHO/IOrMYeCKOMn 1 gna-
NOTNYECKOI pedn.
OBnageHne HasblKamu
opraHm3aumm y4eb6HOI
[eATeNbHOCTH.

(hopmumpoBaHue yMeHNN
paboTaTb B rpynne c Bbl-
NMONHEHUEM Pa3NNYHbIX
coumanbHbIX ponei,
npeacTaBnsaTb U OTCTau-
BaTb CBOW B3rNsfdbl W
y6exxaeHns, BeCTU Auc-
KyCCUI0.

OCYLecTBNATbL  B3aUM-
HbIA KOHTPO/b, OKas3bl-
BaTb B COTPYyAHMYECTBE
Heo6XoaMMyt0 B3auMO-

YCTHOW W NUCb-
MEHHOW peyn

cobnwogatb  Tex-
HUKY 6e3omnacHo-
CTW, CTaBUTb NpPO-
6nemy,  BblBM-
raTb  runoresy,
CamMoOCTOATE/NIbHO
NpoBOAUTL W3Me-
peHus, fenatb
YMO3aK/YeHUs
pasBuTuUe BHUMa-
TeNbHOCTU co-
6paHHOCTU M akK-
KypaTHOCTH

YMeHue aprymeH-
TUPOBaTb  CBOHKO
TOUKY 3peHus, pa-
60TaTb B KONNEK-
TUBE, akKypart-
HOCTb, Habnwopaa-
TeNbHOCTb, aK-
TUBHOCTb

Cc(hopMUpOBaH-

HOCTb  MO3HaBa-
Te/lbHbIX WHTepe-
COB W WHTeNnek-



19/
19

20/
20

21\
21

arperaTHbIX
nepexopax.

Pa6oTa napa u
rasa npu pac-
LINPEHNMN.
[Buratens
BHYTPEHHero
cropaHums.

MapoBaa Typ-
ouHa.  KNAa
TENnI0BOro
ABuratens.

MoBTOpPEHNE
Tembl “Tenno-
Bble ABNEHNSA"

Kom6uHunpo-

BaHHbIN

N3yyeHne
BOrO
ana

0606LIeHNe
NoBTOpeHME

HO-

MaTepu-

"

yhenbHas TennoTa
napoo6pasoBaHus,
ypaBHeHMe Tenno-
BOro 6anaHca

Osuratens BHYT-
PEHHEro CcropaHus,
PeaKTUBHbLIN ABUra-
Tefb.

MpuHUMn paeicTBMA
XONOANNbHUKA.

MapoBas TypOuHa,
Harpesarte/nb, X0/0-
anneHnk, KMAa ten-
NOBOTO ABurarvens,
paboTa rasa npu
pacLmpeHunu.

ArperatHble cocCTO-
AHUA BellecTBa, da-
30Bblii nepexopg, 3a-
KOH coXpaHeHus
3Heprum B Tenjo-
BbIX NnpoLeccax.

3a7a4y MOBCEAHEBHOW
XU3HM

MoHMMmaHne NPUH-
uuna penctems Ten-
NOBOr0  ABurartens,
6e3onacHoe WCNOJb-
30BaHue.

MoHumaHwue NpUH-
uuna gencrema napo-
BOM TypOuWHbI, OBna-
JeHne maTemaTuye-
CKMMM pacyeTamu.

OBnageHne pasHo06-
pasHbIMU cnocobamu

BbINMO/MIHEHUSI  pacuye-
TOB /19 HaxO0XAeHus
HEW3BECTHOW  Benu-
YUHBI.

nomoub; ¢opmynumpo-
BaTb W OCYLECTBAATb
aTanbl pelleHns 3atay

O6cyxXpaatb 3Konormye-
CKve nocneacTBus npu-

MeHeHus TEnA0BbIX
ABuraTenen. YMeHune
NnonbL30BaTbCA  UHQOP-
MaLMOHHbIMU  pecyp-

caMu (MHTepHeET)

npuobpeTeHne  onbiTa
CaMOCTOSITeNIbHOrO0 no-
ncKa, aHanm3a n oTbopa
NHpopmaunm
MOHMMaHMe  pasnymnii
Mexay NCXOAHbIMM
(hakTamMu 1 runoTesamm
AN UX 06bACHEHUS

OCBOEHMEe MPUEMOB feii-
CTBWIA B HECTAHAAPTHbIX
cUTyaumsax, OoBnageHue
3BPUCTUYECKUMMN METO-
AaMU  pelleHns  npo-
6newm;

Tya/lbHbIX  CMO-
cobHocTelh  yua-
L MXCS;
(hopmMupoBaHue

LLeHHOCTHbIX OT-
HOWEHWA K pe-
3yfnbTatam obyue-
HUA

NOHUMaHne
cMmbIcna (usnye-
CKMX 3aKOHOB,
pacKpbIBalLWmx
CBA3b M3YYEHHbIX
ABNEHWNA;
(hopmupoBaTb
YMEHMUS  BbINOJ-
HATb  PUCYHKM,
aKKypaTHO K rpa-
MOTHO fenaTb 3a-
n1ucKn B TeTpagax

onpeaenunTb
CWU/bl, BO3HMKalO-
Wwue npu gegop-
Mauuu;
NPOAO/IHKNTb
thopMupoBaHue
YMEHUA  Habnw-
1aTb N 06BACHATb



22/
22

23/
23

24/

25/
2

KoHTpOsb- KoHTponb 3Ha-
Hasi paboTa HWIN U yMeHWI
Ne 2 "W3me-
HeHue arpe-

raTtHblX CO-
CTOAAHWI Be-

wecrsa”

AHanu3 KoOH- Koppekuuns
TPONbHOW pa- YY L
60Tl 1 KOp-

pekumna YY /.

Tema 2. SJIEKTPUYHECKUME ABTEHWNA (27 yacos)

JneKTpusa- N3yueHne Ho-
uvMa ten. [sa BOro MaTtepu-
pofa 3apafoB. ana
dneKTpunye- KombuHupo-
cKoe none. BaHHbIW
JenumocTb

Cnoco6bl
3aumu,

L. KynoH,

B3aMmopgein-
CTBMe 3apsJ0B.

YMeHue BbISIBMIATb
3aNeKTpuyeckne fAsne-
HUA, 0OBACHATL B3au-
mMopeincTeme 3aps-
YKEHHbIX Ten.

YMeHne nccnefoBatb
[eNcTBUSA 3NeKTpnye-
CKOrO Mofs Ha Tena u3

55

OBNafleHne  HaBblKaMu
CaMOKOHTpONSA n
OLLeHKM pe3ynbLTaTtoB
CBOE  OesiTeNIbHOCTH,
YyMEHUAMW npeaBuaeTb
BO3MOXHble pe3yb-
TaTbl CBOUX [AEACTBWUIA;

CamoaHanus nu
KOHTPO/b

camMo-

(hopmumpoBaHue yMeHNN
paboTaTb B rpynne c Bbl-
NMONHEHUEM Pa3NNYHbIX
coumanbHbIX ponei,
npeacTaBnsaTb U OTCTau-
BaTb CBOW B3rNAf4bl W
ybexaeHuns, Bectn fuc-
KyCCUt0.

dopmupoBaHmne ymeHuii
yCTaHaBNMBaTb (HaKThbl,
pasnuyatb MNPUYUHBLI ©

(h3nyeckne aB-
neHuns

(hopmMupoBaHue
LLeHHOCTHbIX OT-
HOWEHWUA K pe-
3y/ibTatam obyue-
HKA

(hopmmpoBaHune
LLeHHOCTHbIX OT-
HOWEHWA K pe-
3y/ibTatam obyue-
HMA

cobnopatb  TeEX-
HUKY 6e3omnacHo-
CTW, CTaBUTb NpPO-
6neMmy,  BblABM-
raTb  runoresy,
CaMOCTOATENIbHO
NpoBOAUTL W3Me-
peHus, fenatb
YMO3aK/0YeHUS,
CaMOCTOATE/IbHO
oopmMnATL  pe-
3ynbTatbl paboTsl

CdopmuposaH-
HOCTb  MO3HaBa-



26/

27/

28/

3NeKTpuYe-
CKOro 3apsija.

CTpoeHue
aToma.

Ob6bACHeHUEe

Kom6uHupo-
BaHHbIN

lMoBTOpEHME

INEKTPU3aunn 3akpenneHue

Ten.

nekTpuye-
CKWUA
nekTpuye-
CKue uenw.

TOK.

Kom6uHupo-
BaHHbIN

"

DneKkTpuyeckoe
nose, 3NeKTPOH, 3a-
psi4, CWN0BOe BO3-
nelicTBume

Mone-

4po,
HEeATPOH,

BellecTBo,
Kyna, arom,
MPOTOH,
3N1EKTPOH,
NoH.

3aKOH COXpaHeHus
3apafa, 3neKTpusa-
una, B3anMopeii-

CTBMe 3apsf10B.

ANeKTpuYecKunii
TOK, UCTOYHUK TOKa,
rafibBaHN4YecKui
3N1EMEHT.

MPOBOAHUKOB ¥ [W-
3N1EKTPUKOB.

MoHMmMaHne wmoaenu
CTPOEHUA BelllecTsa.

dopmupoBaHue cno-
COGHOCTU O0OBACHATL

ABMIEHUA 3/MeKTpu3a-
Lun Ten.
MoHumaHwue NPpUH-

umMna [JencTBus uc-
TOYHWNKOB TOKa, Mexa-
HWYECKON aHanorum
3N1eKTPMUYECKOTO
TOKa.

56

cneacTaus,
rMnoTesbl

BblABUTaTb

(hopmMumpoBaHue yMeHNN
CTPOUTL MOAENN U Bbl-
ABUratb rmnoTesbl.

(hopmMupoBaHue yMeHN
paboTaTb B rpynne c Bbl-
NMONHEHUEM Pa3NNYHbIX
coumanbHbIX ponei,
npeacTaBnsaTb U OTCTau-
BaTb CBOW B3rNsfbl W
ybexaeHuns, Bectn fuc-
KyCCUI0.

(hopmumpoBaHue yMeHNN
BOCMNPUHUMATL, nepepa-
6aTbiBaTb W MpeLbAB-
NATb UH(OpMaLno aHa-
NM3npoBaTb W nepepa-
6aTbiBaTb MONYYEHHYHO
WH(popmauuio B COOT-
BETCTBUWN C MOCTaBJIEH-
HbIMW 3aja4yaMu, Bblje-
NATb OCHOBHOE copfep-
XaHue  NpoYMTaHHOro
TEKCTa, HaX04UTb B HEM

Te/lbHbIX WHTepe-
COB, MHTENNeKTy-
anbHbIX CMNOCo6-
HOCTeW yyawmxcs

dopmupoBaHume
YMEHUIA y4acTBO-
BaTb B [WCKYyC-
cuK, KpaTko U
TOYHO OTBeyaTb
Ha BONpOChbI.

dopmunposaHue
LLeHHOCTHbIX OT-
HOWEHWA Apyr K
Apyry, yuuteno,
pesynbTaTam 06y-
yeHuA.

pasBuThe KpPyro-
3o0pa

MOTMBaLMa o6pa-
30BaTeNbHONM Aes-

TeNbHOCTU
LUKONbHUKOB  Ha
0CHOBE nny-
HOCTHO OPMWEHTU-
POBAHHOIO MOA-
X0[a;



29/ 2nektpuye-
6 CKUA TOK B BaHHbIA
MeTannax.
[Oelicteus
aneKTpuYe-
CKOTO TOKa.
30/ Cwuna ToKa.
7 BOro
ana

Kom6uHupo-

N3yueHne
matepu- faeicTeme

Kpuctannnyeckoe
CTpOEeHUe MeTasos,
cBO6OAHbIE 3apsfbl,
LencTBuA TOKa,

Cwuna ToKa, B3auMmo-
npoBsoj-
HWKOB C TOKOM, AM-
nep, amnepmMeTp.

MoHnMaHve npuynH
BO3HWKHOBEHWSA 3/1€EK-
TPUYECKOT0 TOKa B
MeTasnax Ha OCHOBE
UX CTPOeHus, 06Ha-
PY>XeHVe ToKa Nno ero
nencTeusM(tTenno-
BOMY, CBETOBOMY, XW-
MWYECKOMY, MarHuT-
HOMY)

BbinonHeHne pacue-
ToB no opmyne
CWMbl TOKa, Haxox/je-
HWe HEeU3BECTHOW Be-
NUYUHBI B COOTBET-
CTBMM C YCNOBMAMMU
NnocTaB/IeHHOW 3a-
flayn, nepeeof eau-
Huy B CI.,
dopmnpoBaHne yme-
HWIA N0 MOJIb30BaHUIO
aMnepMeTpoM.

57

OTBETbl Ha MNOCTaB/IeH-
Hble BOMPOCbI W WK3Na-
raTb ero;

OCYyLLeCcTBNATb CpaBHe-
HWe, MOWUCK [ONOMHU-
TeNbHOW UH(popMaLUn,

OBnafeHne  akcnepwu-
MeHTa/IbHbIMU MeTo-
Jamu 0OHapy>XeHUs
3M1eKTPUYECKOT O TOKa.

(hopmumpoBaHue yMeHN
paboTaTb B rpynne c Bbl-
NMONHEHUEM Pa3NNYHbIX
coumanbHbIX ponei,
npeacTaBnsaTb U OTCTau-
BaTb CBOW B3rNsfbl W
y6exaeHuns, Bectn fuc-
KyCCUI0.

(hopmMupoBaHue
LLeHHOCTHbIX OT-
HOLWWEeHUA apyr K

APYryY, yuuTenio;
OTHOLUEHUEe K u-

3NKe  Kak

ane-

MEHTY 006lLleyeno-

BeYecKomn
TYpbl;

Ky/b-



31/

32/

33/
10

MN3mepeHue
CUnbl  TOKa.
AmMnepmeTp .
JlabopaTtop-
Haa paboTa
Ne 3 “C6opka
aneKTpuye-
CKOWM uenn u
n3mepeHune
CUNbl TOKa B
ee  pasny-
HbIX y4yacT-
Kax”

nekTpuye-
CKoe Hanps-
XeHMe.

JlabopaTtop-
Haa paboTa
Ne 4.
«M3mepeHune
Hanpsxe-
HUSA»

3akpensieHune
M3yueHne Ho-
BOr0  Marepu-
ana

M3yueHne Ho-
BOr0  Marepu-
ana

MocnepgosaTenbHOe
CoefluHeHMNe, NCTOY-
HWK TOKa, pe3ucTop,
KoY, coefuHu-
Te/lbHble MPOBOJA...

HanpsxeHue, BOMb-
TMeTp

Pa6ota anekTpuue-
CKOro TOKa, 3apaf,

HarnpsxXeHue,
Bonbt, BOMLTMETP
napannensHoe Co-
efINHEHME.

OsnageHue HaBbl-
Kamu no c60opke anek-
TPUYECKOW Lenun, ns-
MEepeHuns CUNbl TOKa
Ha pPas/INYHbIX y4acT-
Kax Lenw.

BbinonHeHne pacue-
TOB No dgopmysne
HanpsHXKeHUs, Haxox-
[leHNe  Hen3BeCTHOW
BE/IMYNHbLI B COOTBET-
CTBMM C YCNOBMAMMU
NOCTaBNEHHOM 3a-
fayn, nepesoj enu-
Huy B CIA,
dopmMnpoBaHue yme-
HWIA MO NOJIb30BAHUIO
BO/IbTMETPOM.

OsnageHue HaBbl-
KamMu no c60pke anek-
TPUYECKOW Lenun, ns-
MepeHus  Hanpsxe-
HUA Ha pPas/INUHbIX
yyacTKax Lenw.

58

OBnageHne HasblKamu
opraHusaumm y4ye6HoM
[eaTe/IbHOCTH.

(hopmumpoBaHue yMeHNN
paboTaTb B rpynne c Bbl-
NOJTHEHWEM Pa3NYHbIX
counanbHbIX ponen,
npeacTaBnsaTb U OTCTan-
BaTb CBOW B3rNsdbl W
ybexaeHuns, Bectn fuc-
KyCCUH0.

OBnageHne HasblKamu
opraHmsaumm y4yebHoM
[esATenbHoCTH

pa3BuTne BHUMa-

TeNbHOCTH co-
O6paHHOCTU W akK-
KypaTHOCTH

cobnwgatb  Tex-

HUKY 6e3onacHo-
CTW, CTaBUTb NpPO-
6nemy,  BblBM-
ratb  runoresy,
CamMOCTOSTE/NIbHO



34/
1

35/
12

36/
13

nekTpuye-
cKoe
TUBNEHUE

NPOBOAHUKOB.

PeocTtaTbl
JlabopaTtop-
Has paboThbl
Ne 5
"Perynupo-
BaHWe CUnbl
TOKa peocTa-

TOM”,

3aKoH Owma
ANnA  y4yacTka
Lenu.

conpo-

Kom6uHupo-
BaHHbIN

3akpenseHune

M3yyeHne Ho-
BOr0O  Mmarepu-
ana

OfleKTpnuyeckoe Cco-
npotusneHne. Om.

Cuna TOKa, Hanps-
XeHWe, COonpoTuB-
NeHne, ammnepmeTp,
BO/IbTMETpP, MoOcC/e-
JloBatesibHOe W nNa-
pannenbHoe coeau-
HEHWE  MPOBOAHMU-
KOB.

3akoH Owma and
yyacTtka uenun. BAX
NPOBOAHUKA.

YMeHune nonb30-
BaTbCSA MeTodamm
Hay4yHOro mccnenosa-
HUS.

YMeHune N3MepaThL
(KocBeHHO)  conpo-
TUB/IEHWE  MNPOBOA-
HUKa, onpenenaTb
LeHy [JeneHus u no-
rpewHocTb  u3mepe-
HUIA.

59

pasBuMTUE MOHO/IOrnYe-
CKOW M AManormyeckoi
peyun, YMeHus Bblpa-
XaTb CBOM MbICIK 1
CNOCOBHOCTY BbICNYLLIN-
BaTb cobecefHuKa, NO-
HUMaTb ero TOYKy 3pe-
HWSA, NpU3HaBaTb MpPaBo
ApYyroro 4esnoBeka Ha
NHOE MHEHWUE;

OBnageHne HasblKamu
opraHusaumm y4ye6HoM
[eATe/IbHOCTH.

OsnageHve YY[ Ha
npuMmepax runoTes Ans
00bSICHEHMA pe3yfbTa-
TOB 3KCMEepUMeHTa.

NnpoBOAUTL M3Me-
peHus,  Jenatb
YMO3aK/H0YeHUs

y6eXAeHHOCTb B
BO3MOXHOCTM MO-
3HaHMA NPUPOAHI,
B HEOOXOANMOCTH
pasyMHOro  uc-
nonb3oBaHUA [o-
CTVDKEHUI HayKu
7 TEXHO/I0r Ui
ANA fanbHenwero
pa3BMTUS Yenose-

yeckoro  obuie-
cTBa
CaMOCTOSITE b-

HOCTb B Npuobpe-
TEHWW HOBbIX 3Ha-
HUA ¥ npakTu4e-
CKUX YMEHUA,

Pa3BuTne MOHO-
NIOTNYECKO n
Ananorn4yeckom
peyn, yMeHus Bbl-
paxarb cBOU
MbIC/N.



37/
14

38/
15

39/
16

Pacuet conpo-

TUBNEHUS
MPOBOAHMWKOB.

JlabopaTtop-
Hada paboTbl
Ne 6 “Onpe-
feneHne co-
npoTuBsIe-
HUA MPOBOf-
HVKa npu no-
MoLL M am-
nepmeTrpa u
BO/IbT-
mMeTpa’”.

Mocnepnosa-
Te/lbHOE  Co-
efluHeHne
NPOBOLAHUKOB.

Kom6uHunpo-
BaHHbIN

3akpenseHue

N3yyeHne Ho-
BOr0  Martepu-
ana

YaenbHoe
TUBNEHUE
HUKa,

conpo-
NnpoBoOA-
COnpoTHBe-
HWe, [ANWHa, nJo-
waab, cuna Toka,
HanpsXeHue.

Cuna TOKa, Hanps-
>)KeHune, COMNpoOTUB-
NeHve, ammnepMeTp,
BOMLTMETP, MoOcne-
JloBatenibHOe U na-
pannensHoe coeau-
HEHWE  MNPOBOAHU-
KOB.

Cuna TOKa, Hanps-
XeHWe, COonpoTuB-
JIeHNe.

BnageHne akcnepu-
MEeHTa/lbHbIMW MeTO-
[lamu uccnefoBaHus B
npowecce M3yyeHus
3aBUCMMOCTM COMpo-
TUBNEHNSA npoBoj-
HMKa OT ero [A/VHbI,
niowaan  nomnepeu-
HOro cevyeHUs N mate-
pvana.

YMeHue
(KoCcBEHHO)
TUBNEHNKE npoBoa-
HUKa, onpeaenstb
LeHy AeneHns n no-
rpewHocTb  M3Mepe-
HWA.

N3MepATb
conpo-

YMeHMe  UCNONb30-
BaTb noJslyYeHHble
3HaHUA, YMEHUa U
HaBblKN B MOBCEAHEB-

HOW XXU3HW.

60

dopmupoBaHue ymeHuii
pabotaTb B  rpynne,
npeacTaBnAaTb U OTCTau-
BaTb CBOW B3rNsabl W
y6exaeHus.

OBnageHne HasblKamu
opraHusaumm y4debHoi
LeAaTenlbHOCTH.

OBnageHne HasblKamu
CaMOKOHTpONSA n
OLLeHKM pesynbTaTtoB
CBOE  AesiTeNIbHOCTH,
YMEHUAMN NpeLBuaeTb
BO3MOXHble pe3yb-
TaTbl CBOUX 4ENCTBUINA.

dopmupoBsaHue
LLeHHOCTHbIX OT-
HOLWIEeHUA apyr K
OPYTY, Yy4uTeno,
aBTopam OTKpbl-
TMA ©n mn3obpete-
HWUI, pe3ynbTaTam
006y4yeHus.

camocToATeNb-
HOCTb B Npnobpe-
TEHUWN HOBbIX 3Ha-
HUA 1 npakTunye-
CKUX YMEHWIA;

(hopmmpoBaHune
LLeHHOCTHbIX OT-
HOLWEeHUn apyr K
APYTY, Yy4uTenio,
aBTopaM OTKpbl-
TMA ©n mn3obpete-
HWUi, pe3ynbTaTam
00y4YeHus.



40/
17

41,
42/
18,
19

43/
20

44/
21

Mapannens-
HOe coefuHe-
HWe NpoBOA-
HNKOB

PeweHne 3a-
fau (3aKkoH
Oma ans
yyacTka uenu,
napannefnbHoe
N nocnefosa-
Te/lbHOE  CO-
efHeHne
NnpoBOAHU-
KOB)

Pa6oTa n
MOLLHOCTb
anekTpuye-
CKOro ToKa

JlabopaTtop-

Haa paboTa
Ne 7 “U3me-
peHne MoLL-

Kom6uHunpo-
BaHHbIN

3akpenseHue

N3yueHne Ho-
BOro  Martepu-
ana

3akpenseHue

Cuna TOKa, Hanps-
>XeHue conpoTusne-
Hue.

Cuna TOKa, Hanps-
>)KeHune, COMNpoOTUB-
neHne, 3akoH Oma
LN19 yyacTKa uernu...

Pa6oTa 1 MOWHOCTb
3NeKTPUYECKOoro
TOKa, 3aKoH J[xo-
yna-NeHuya,  [xo-
ynb, BarrT.

lMoHMMaHMe cMmbicna
OCHOBHbIX  (hu3nye-
CKMX 3aKOHOB U yMe-
HWe NPUMEHATb UX Ha
npakTuke.

OBnageHne pasHo06-
pasHbIMU cnocobamu
BbIMO/IHEHNS  pacue-
TOB A/19 HaxoXfeHus
HEeM3BecTHOW  Benu-
YMHbI.

Passutue teopetunye-
CKOr0 MbILW/IEHNSA Ha
OCHOBe yMeHud ycTa-
HaBMBaTb (haKThl,
pasnuyatb NPUYKHBI
MW CnepcTBus, BbIBO-
AWUTb (u3nveckne 3a-
KOHbI.

YMeHune N3mMepaThL
cuny TOKa U Hanps-
XeHue, paccyunThbl-
BaTb paboTy M MoLl-
HOCTb TOKa.

61

(hopmumpoBaHue yMeHNN
BOCMPUHUMATbL, Mnepepa-
6aTbiBaTb W MpenbAB-

NATb  UH(opmauuio B
C/I0OBECHOM, 06pasHoiA,
CUMMBO/IMYECKOWA  hop-
max.

OcBoeHue nprvemMoB
JIeACTBUIA B  HecTaH-
JapTHbIX  CUTyauusx,

OB/afleHNe 3BpUCTUYE-
CKMMMW MeTOofaMu peLue-
HUA Npo6ewm.

(hopmumpoBaHue yMeHNN
paboTaTb B rpynne c Bbl-
NMONHEHUEM Pa3NNYHbIX
coumanbHbIX ponei,
npeacTaBnsaTb U OTCTau-
BaTb CBOW B3rNsfdbl W
y6exxaeHns, BeCTU Auc-
KyCCUIO

OBNajeHNne  HaBbIKaMu
CaMOKOHTpONS n
OLIEHKM pesynbTaTtoB
CBOE  AesiTeNlbHOCTH,
YMEHUAMN NpeaBuaeTb

MOTMBaLMA o6pa-
30BaTeNbHONM aes-

TeNbHOCTU
WKONbHUKOB  Ha
0CHOBE nny-
HOCTHO OpPWEHTK-
pOBaHHOIO noj-
xopa.
CaMOCTOSATENb-

HOCTb B Npnobpe-
TEHUWN HOBbIX 3Ha-
HUA 1 npakTunye-
CKUX YMEHWIA;

MOTMBaLMa obpa-
30BaTeNbHON pes-

TeNbHOCTYH
WKONbHUKOB  Ha
0CHOBE nny-
HOCTHO OPMWEHTU-
pPOBaHHOro nog-
X0[a;
(hopmupoBaHue

LLEHHOCTHbIX OT-
HOWEHWA K pe-
3yNnbTaTam 06yue-
HUS



45/
22

46/
23

47,
48/
24,
25

HOCTU WU pa-
60Tbl TOKa B
aneKTpuye-

CKOM namne”.

HarpesaHue
NpoBOAHWKOB
anekTpuye-
CKUM TOKOM

KopoTkoe 3a-
MbIKaHue.
MpepoxpaHn-
Tenu.

PeweHne 3a-
[lay no teme
«3IeKTpnYe-
CKue AaBne-
HUS»

N3yyeHne Ho-
BOr0O  Marepu-
ana

lMoBTOpEHNE

O6obuweHne nu
NoBTOpeHune

3aKoH
NeHua.

Joxoyns-

KopoTkoe 3amblKa-
Hue. T[lpepoxpaHu-
Tenu. MpaBuna 6es-
omacHocTu npu pa-

60Teé C WNCTOYHMU-
Kamu aNeKTpuYe-
CKOro TOKa.

[MoHUmaHne wn cno-
COOHOCTb 00BACHATH
HarpesaHue npoBofA-
HUKOB aneKkTpuye-
CKMM TOKOM.

MoHUMaHne cMmbIcna
3aKOHa Jxoyna-
NeHua.

3HaHune 3aKOHOB, yMe-
HUE UX 0OBACHATb, Ha
OCHOBaHMW TeopeTu-
YECKUX 3HaHWi yMme-
HMe 06BACHATL U MO-
HUMaTb  pasfinyHble
aNeKTpuyeckKne sAsne-
HUS.

62

BO3MOXHble pe3yb-
TaTbl CBOUX [AEACTBUIA;

npunaratb BO/EBbIE
yCUAusA U NpeojoneBaTb
TPyAHOCTU W NpensaT-
CTBMSA Ha NYTW AOCTUXe-
HUS Lenei.

npuobpeTeHne  onbiTa
CamMOCTOATENIbHOIO  NO-
ncKa, aHanm3a n oTbopa
MHopmMaLmn ¢ Ncnosb-
30BaHMEM  pas/INYHbIX
MCTOYHUKOB W HOBbIX
NH(OPMALMOHHbIX Tex-
HONMOIMMIA [Ns pelleHns
no3HaBaTe/IbHbIX 3ajay;

OcBoeHue npuemos
[IeACTBUIA B  HecTaH-
[JApTHbIX  CUTyauusXx,

OBfageHne 3BpUCTUYe-
CKAMWU MeTOofaMu peLue-
HUS Npo6em.

cthopMUpOBaH-

HOCTb  MO3HaBa-
Te/lbHbIX WHTepe-
COB, VIHTENNEKTY-
a/lbHbIX 1 TBOpYe-

CKMX CnocobHo-
cTel
CaMOCTOATENb-

HOCTb B Npuobpe-
TEHWW HOBbIX 3Ha-
HUA ¥ npakTu4e-
CKUX YMEHUA;
yBaXeHue K TBOp-
LaM HayKu un Tex-
HUKMN.

pasBuThe pAuano-
rMYecKol  peum,
yMeHuA Bblpa-

XaTb CBOW MbICN
M cnocobHOCTK
BbICNyLINBATb CO-
6eceflHNKa, NOHU-
MaTb €ro TOYKYy
3peHns, npu3Ha-



49/
26

50/
27

51/

52/

KoHTpoONb-
Haa paboTa
Ne 3
“dnekTpu-
Yyeckune sBre-
HUA.  3nek-
TpUyecKui
TOK”

AHann3 KoH-
TPONIbHOW pa-
60Tbl 1 KOp-
pekumna YY /L.

KoHTponb 3Ha-
HWIA N YMEHWT

Koppekuusa
yyn

Tema 3. MATHUTHbBIE ABJIEHNA (7 yacos)

MarHmtHoe
none. Mar-
HUTHOE Trone
npsMoro
TOKa.
MarHutHoe
nosne Ka-

TYyWKN C TO-
KOM

Kom6uHupo-
BaHHbIN

M3yyeHne Ho-
BOr0O  Marepu-
ana

YMeHne onucbiBaTb
MarHuTHoOe rnoJfe rpa-
(PMYECKN, CNOBECHO.

MarHutHoe  norne,
CU0BbIE NNHUK,
B3aMMO/IENCTB B3au-
MofencTne MarHuT-
HOM rofe M npo-
BOAHWKOB C TOKOM,
MarHUTHbIE CU/IbI.

MarHuTtbel, MarHuT- BrafeHue 3kcnepu-
Hble MOJSitOCa, 3/1eK- MEHTa/IbHbIMW MeTO-
TPOMArHuT, Cepaey- famMmy WCCefoBaHuA

HUK.

63

OBnafieHne  HaBblKaMu
CaMOKOHTpOnNA 7
OLLeHKM pesynbTaTtoB
CBOE  AesiTeNIbHOCTH,
YMEHUAMMN NpeLBuaeTb
BO3MOXHble pesysb-
TaTbl CBOMX AENCTBUN

CamoaHannid w”n camo-
KOHTPO/b
MpuobpeTeHne onbiTa

CaMOCTOAITENIbHOrO no-
ncka, aHanmsa n oTéopa
NH(opMaLmm ¢ UCNosb-
30BaHMEM  pasNYHbIX
NCTOYHMKOB U MHpoOp-
MaLMOHHbIX  TEXHO/0-
M ONA pelleHns no-
3HaBaTe/IbHbIX 3afau.

OBnageHne HasblKamu
CamMOCTOATE/IbHOIO Npu-

BaTb NpaBO [ApYy-
roro 4esoBeKa Ha
NHOE MHEHWE;

(hopmupoBaHue
LLeHHOCTHbIX OT-
HOWEHWA K pe-
3yNnbTaTam 06yue-
HKA

(hopmmpoBaHune
LLeHHOCTHbIX OT-
HOWEHWA K pe-
3y/ibTatam obyue-
HKA

HaBbl-
YCTHOrO

pasBuTue
KOB
cueta
0TpaboTka npak-
TUYECKMUX HaBbl-
KOB MpU peLleHnn
3afau

CopmuposaH-
HOCTb  MO3HaBa-
Te/lbHbIX WHTepe-



53/

54/

MpumMeHeHwne
aneKTpomar-
HUTOB. JJekK-
TPOMarHuT-
HOe pene.

JlabopaTtop-
Haa paboTa
Ne 8 “C6opka
aneKTpomar-
HMUTa U UCNbl-
TaHue ero
neictBna”

lMoBTOpEHNe

3akpenseHue

ONIeKTPOMarHuT,
3N1eKTPOMarHuTHoe
pene, cenapaTop.

ONeKTPOMarHuT,
MarHuTHoe norne,
MarHuUTHOe fen-
CTBUe.

3aBUCUMOCTHU mar-
HWUTHOToO Mnoad Ka-
TYWKWN OT CUNbI TOKa,
yucna BUTKOB U Hanlun-
4na cepaeyHuka.

MoHMMaHWe NpUHLUKM-

NnoB [JelcTeus Ma-
WWH, npnubopos U
TEXHUYECKUNX
YCTPOWACTB.

64

o6peTeHMA HOBbIX 3Ha-
HUA, opraHmsauuu
y4YebHON AesTeNbHOCTH.

(hopmumpoBaHue yMeHNN
BOCMPUHMMATb, Mnepepa-
6aTbiBaTb W NpeabsB-
NATb  MHGopmauui B
C/IOBECHOM, 06pasHoiA,
CMMBOMIMYECKON  (hop-
Max, aHanusupoBaTb W
nepepabartbiBatb Mony-
YEHHYI0 MHGopMaL o B
COOTBETCTBMM C NOCTaB-

NEHHbIMU  3ajlayamu,
BblAeNsTb OCHOBHOE CO-
AepXaHvne  NpoYUTaH-

HOro TeKCTa, HaxogwuTb
B HEM OTBETbl Ha NO-
CTaB/IEHHblEe BOMPOCHI U
n3naratb €ro,

OBNafleHne  HaBblKaMu
CaMOKOHTpONSA n
OLIEHKM pesynbTaTtoB
CBOE  AesiTeNIbHOCTH,
YMEHNAMU NpeaBuAeTb
BO3MOXHble pe3yb-
TaTbl CBOUX [AEACTBWIA;

COB, WUHTENNEeKTY-
anbHbIX 1 TBOpPYE-
CKMX  CMOCO6HO-
CTen yyalmnxcs.

CaMOoCTOSITE/b-
HOCTb B npuobpe-
TEHWUWN HOBbIX 3Ha-
HUI 1N NpakTuye-
CKUX YMEHU;

cobnopatb  TeEX-
HUKY 6e3omnacHo-
CTW, CTaBUTb Npo-
6neMy,  BblBM-
raTb  runoresy,
CamMOCTOATE/IbHO

NpPoOBOAUTL W3Me-
peHus, fenatb
YMO3aK/H0YeHUS



55/
5

56/

57/

MocTOsAHHbIE
MarHuThl.

OneKTpoaBU-
ravesib.

JlabopaTtop-
Haa paboTa
Ne9
«3y4yeHne
aNeKTpuye-
CKOro Asura-
Tens MnocTo-
AHHOTIO
TOKa»

Kom6uHunpo-
BaHHbIN

3akpenseHue

3akpenseHune

Marnur,

noc,
nosne, cCuIoBbIe
HUN, B3aMMO
CTBUE
MarHuTHoe
3emnu.

Cuna
AneKkTpuYecKunii
ABUTaTeNsb,
Akobn. KMNpg s
TpogBuratens.

DNeKTpomarHut
MarHUTHoe
MarHuUTHoe
CTBMeE.

Tema 4. CBETOBbIE ABJTIEHWA (10 yacos)

CeBepHbIi
NOOC, HXKHbLIA MNo-
MarHuTHoe

nn-
nen-

MarHuTOB,
none

Amnepa,

b.C.
nek-

none,

nen-

[MoHUmaHne wn cno-
COOHOCTb 00BACHATH
B3aMMOAencTBme mar-
HUTOB, noseaeHue
KoOMMnaca B MarHuT-
HOM nose 3emM/n.

MoHMMmaHne NPUH-
uuna AeicTBusA anek-
TpoABuraTens u cno-
coboB obecreyeHus
6e3onacHoCTH npu
€ro NCcnonb30BaHUN.

65

pasBuUThEe MOHOMOrnYe-
CKOW M AManormyeckoi
peyn, YMeHus Bblpa-
XaTb CBOM MbICIK 1
CNOCOBHOCTY BbICNYLLIN-
BaTb cobecefHuKa, NO-
HUMaTb ero TOYKy 3pe-
HWS, NpU3HaBaTb MpPaBo
APYroro 4esoBeka Ha
NHOE MHEHWE;
oBflaileHme  OCHoBamu
peanusayny MPOeKTHO-
nccnefoBaTenbCKol ae-
ATENbHOCTY

OBflafieHMe  HaBblKamMu
CaMOKOHTpONSA 7
OLEHKM pe3ynbTaToB
CBOE  AesiTeNIbHOCTH,
YMEHUAMU NpeaBuAeTb
BO3MOXHble pe3yb-
TaTbl CBOUX [eACTBUN

OBnafieHne  HaBblKaMu
CaMOKOHTpOnNA 7
OLLeHKM pesynbTaTtoB
CBOE  AesiTeNIbHOCTH,
YMEHUAMW NPeABUAETb
BO3MOXHble pesysib-
TaTbl CBOMX AENCTBUN

(hopmmpoBaHune
LLeHHOCTHbIX OT-
HOLWWEHWA K aBToO-
paM  OTKPbITWA,
N306peTeHNniA,
yBaXKeHne K TBOp-
Lam HaykKu n Tex-
HUKM

(hopmMupoBaHue
LLeHHOCTHbIX OT-
HOWEHWA K pe-
3y/ibTatam obyue-
HKA

cobnwgatb  Tex-
HUKY 6e3onacHo-
CTW, CTaBUTb NpPo-
6neMy,  BblABM-
raTb  runoresy,
CaMOCTOATENbHO

NpoBOAUTL U3Me-
peHuns, fenatb
YMO3aKJ/YeHuUs



58/
1

59/

NCTOYHUKMN
CBeTa

MpsmonuHei-
HOe pacnpo-
CTpaHeHmne
cBeTa

N3yyeHne Ho-
BOr0  Mmartepu-
ana

3akpenseHue

NCTOUYHUK CBeTa,
TOYEYHbIA  UCTOUY-
HUK, MPAMOSINHEN-

HOoe pacnpocTpaHe-
Hue cBeTa, 06paso-
BaHME TEHW W MNony-
TEHW, CO/MHEYHbIE U
NYHHbIE 3aTMEHUS.

M CTOYHMK ceeTa, OBnageHue HaBbl-
TOYEYHbI  MCTOY- Kamu reometpuye-
HUK, MPSMOSINHENR- CKOro NnoCcTpoeHus

Hoe pacnpocTpaHe-
Hue cBeTa, obpaso-
BaHME TEHW W Mony-
TEHW, COMHEYHbIE U
NYHHbIe 3aTMEHMWS.

TMEHMWIA.

66

TEHW W NONYTEHU ,
NoHWMaHue @¢usnye-
CKOW npupoAbl con-
HEYHbIX U NIYHHbIX 3a-

afeKBaTHO  OLEHMBATb
CBOM BO3MOXHOCTW A0-
CTUXKEHMA Lenn onpeje-
NEHHOM CNOXHOCTU B

pa3nyHbIX cepax ca-
MOCTOSATENbHOIA nes-
TeNbHOCTH;

thopMupoBaHue yMeHUi
BOCMPUHMMATb, Nnepepa-
6aTbiBaTb W NpeabsiB-
NATb  UH(opmauuio B
CNOBECHON, 06pa3HoiA,
CMMBOMIMYECKON  (hop-
Max, aHanusuposatb U
nepepabarbiBatb Mony-
YeHHYI0 UHopMaumio B
COOTBETCTBMMU C NOCTaB-
NEHHbIMU 3afavamu,
Bbl4eNATb OCHOBHOE CO-
JepXXaHue  npoymTaH-
HOro TeKCTa, HaxoauTb
B HeM OTBeTbl Ha Mo-
CTaBNEHHbIE BOMPOCHI U
n3naratb €ero;

pasBuTMEe MOHO-
NIOTUYECKOiA n
Ananornyeckom
peyn, yMeHMs Bbl-
paxkaTb cBOM
MbIC/TA U CNOCOO-
HOCTW BbICNYLWIN-
BaTb cobecef-
HUKa, MOHUMATb
ero TOYKy 3pe-
HWUA, nNpu3HaBaTb
npaBo  Apyroro
yefl0BEKA Ha MHOE
MHEHMWE;

MOTMBaLMa o06pa-
30BaTeNbHON fes-
TeNbHOCTH
LWWKO/IbHUKOB  Ha
OCHOBe nny-
HOCTHO OpPMWEHTHU-
POBAHHOrO NofA-
X04a;

yBaXKEHME K TBOP-
Lam Hayku n Tex-
HUKW.



60/

61/

62/

OTpaxeHune
cBeTa. 3a-
KOHbl 0Tpa-
XXeHunA

lMnockoe 3ep-

Kasno. 3ep-
Ka/ibHoe 7
paccesHHoe
OTpaXkeHue
cBeTa
MpenomneHne
cBeTa

N3yyeHne Ho-
BOr0  Martepu-
ana

Kom6uHupo-
BaHHbIN

Kom6uHunpo-
BaHHbIN

Magarowmia nyy, ot-
paXKeHHbIA nyu,
Yyron nageHus, yron
OTpaXKeHus, 3aKoH
OTpaXeHWUs  CBETa,
oTpaxatolulas  no-
BEPXHOCTb, 06paTtu-
MOCTb CBETOBbIX NYy-
yen.

3epKa/bHoe 1 pacce-
SIHHOE  OTpaXeHue,
PaBHOE OTpaXKeHwue,
CUMMETPUYHOE OT-
paXeHwe.

Mapatownin

NPenoM/EHHbIN
nyd, yron nageHus,
yron npenomMneHus,
npenomnsoLWwas no-
BEPXHOCTb, ONTUYe-
CKu 6ofee noTHasa
cpega, ONTUYECKM
MeHee nnoTHas
cpepa, rpaHula pas-
Aena fByx cpef.

Nyy,

[MoHUmaHne wn cno-
COOHOCTb 00BACHATH
OTpaXeHue cBeTa, MNo-
HMMaHWe cMbicna 3a-
KOHa OTpaXkeHus
cBeTa.

[CeomeTpuyeckoe no-
CTPOEHVe  3epKasib-
HOro OTpaXxeHus,
yMeHune  0B6BACHATH
CBOCTBA  3epKasib-
HOro OTpakeHwus, no-
HUMaHune OT/INYMNIA
MeXJay HWM K pacce-
AHHbIM OTPaXXEHMEM.

YMEHUA U HaBbIKM
NMPUMEHATb MNOJNyYeH-
Hble 3HaHWUA [4ns pe-
LUIEHMNA NMPaKTUYECKMX
3a7a4y MOBCEAHEBHOW
XU3HK

BbIBOAMTb W3 3KCne-
PUMEHTaNbHbLIX (hakK-
TOB U TEOPETUYECKMUX
mogenen husnyeckune
3aKOHb!

67

pasBuMTME MOHOMIOrnYe-
CKOW M AManormyeckoi
peyn, YMeHus Bblpa-
XaTb CBOM MbICIK 1
CNOCOBHOCTY BbICNYLLIN-
BaTb cobecefHuKa, NO-
HUMaTb ero TOYKy 3pe-
HWS, NpU3HaBaTb MpPaBo
APYroro 4esoBeka Ha
NHOE MHEHWE;

OBfnafieHne yHusepcab-
HbIMW YYeOHbIMW aeii-
CTBUAMWU [NA 0OBACHe-
HUS M3BECTHbIX (HaKTOB
N 3KCMEepUMEHTasbHOM
NPOBEPKN  BblfBUTae-
MbIX TMNOTe3

pasBuMTME MOHO/IOrnYe-
CKOW M AManormyeckoi
peyn, YyMeHus Bblpa-
XaTb CBOM MbICAN 1
CNOCOBHOCTY BbICNYLIN-
BaTb cobecefHUKa, MNO-
HUMaTb ero TOYKy 3pe-
HWA, NpU3HaBaTb MpPaBo
APYroro 4esoBeka Ha
NHOE MHEHWUE;

CamocToATeNb-
HOCTb B Npuobpe-
TEHUW npakKTuye-
CKUX YMEHWIA.

cobnwgatb  Tex-
HUKY 6e3omnacHo-
cTn, oTpaboTaer
HaBblKKM 06palLle-
HUs ¢ nabopatop-
HbIM 060pyLoBa-
HVEM

Ha npakTuke ybe-
ANTCS B UCTUHHO-
CTU npaBwui MoO-
MEHTOB

MOTMBaLMA o6pa-
30BaTeNbHONM aes-

TeNbHOCTU
LUKONbHUKOB  Ha
0CHOBE nny-
HOCTHO OPMWEHTU-
POBAHHOIO MOA-
X0[a;



63/

64/

65/

NMnH3bl. N306-
paxeHus, Aa-
BaeMble JIUH-
3amu

N3yyeHne Ho-
BOr0  Martepu-
ana

JlabopaTtop-
Haa paboTa
Nel0
“IMonyyeHne
n3obpaxe-
HUSA Npu no-
MOLLLM
NNH3bI”

3akpenseHue

OnTtunyeckas
cuna  NNH3bI.
®oTorpagu-
yeckuih anna-
pat

Kom6uHunpo-
BaHHbIN

NnH3a, cobupato-
was nH3a, paccen-
BaloLlas NMH3a, on-
TUYECKWNIA LeHTp
NNH3bl  (POoKyC, do-
KYCHOe paccTosiHue,
rnaBHas onTunye-
cKkas oCb, X044 ny-
yen.

JlnH3a, 3KkpaH, pabo-
yee none, LeHa Ae-
NeHus, paccTosHue

Be/MUYMHA U306pa-
XeHus.

doKyc, (OKyCHoe
paccTosHue, [Auon-
TpUA, obpaTtHas
nponopLuoHanb-
HOCTb.

[feomMeTpnyeckoe no-
CTpoeHue xopja oc-
HOBHbIX Jly4eit, npo-

X0AsLNX
NNH3Y,
NNYaTb NINH3bI.

yepes

YMeHune N3mMepaThL
(hOoKyCcHOe  paccTos-
HWe NINH3bI, NosyyaTb
n306paxeHns, nasae-
Mble JINH3aMW.

VimeHne n3mepaTb
OMTUYECKYHO cuny
NINH3bI,  MOHMMaHwue
(h13n4YecKoro cMbicna
OMTUYECKOMN cusb

JINH3bI.

68

yMeHue pas-

npuobpeTeHne  onbiTa
CamMOoCTOATENIbHOIO  NO-
ncKa, aHanm3a n oTbopa
MHopmMaLmn ¢ Ncnosb-
30BaHMEM  pas/INYHbIX
MCTOYHUKOB W HOBbIX
NH(OPMALMOHHBLIX Tex-
HONMOIMMIA [Nsi pelleHuns
no3HaBaTe/IbHbIX 3afay;

thopmynunpoBaTtb U 0OCy-

WecTBNATL 3Tanbl pe-
LeHns 3aga4
OBNajieHNe  OCHOBamWu

peanusauny MpoeKTHO-
nccnefoBaTenbCKoi ae-
ATENbHOCTYU

3aflaBaTb BOMPOCHI, He-
obxofuMmble pna opra-
HU3aumm CcoBCTBEHHOM
feATeNlbHOCTM U CcO-
TpyAHW4YecTBa C napT-
HEpowm;

pasBuTMEe MOHO-
NIOTUYECKOiA n
Ananornyeckom
peyn, yMeHMs Bbl-
paxkaTb CBOU
MbIC/TA U CNOCOO-
HOCTW BbICNYLWIN-
BaTb cobecef-
HUKa, MOHUMATb
ero TOYKy 3pe-
HWUA, nNpu3HaBaTb
npaBo  Apyroro
yefl0BEKA Ha MHOE
MHEHMWE;
yBaXKeHMNe K TBOp-
laM HayKun un Tex-
HUKWN

(hopmupoBaHue
LLeHHOCTHbIX OT-
HOLWIEeHUA apyr K
Apyry, yuuTeno,
aBTopaM OTKpbl-
T 1 m3obpeTe-
HWI, pe3yfibTatam
00yyeHus.

cobnwgatb  Tex-
HUKY 6e3onacHo-
CTW,  MpakTuye-
CKOEe  M3yYeHue
CBOWCTB MPOCTbIX
MeXaHn3mMoB



66/ KOHTpO/b- KoHTpo/ib 3Ha-
9 Has paboTa HWUI 1 yMeHuR
Ne 4 “CBeTo-
Bble  fABJie-
HUa”
67/ AHanu3 K.p u KombuHwupo-
10  Koppekuus BaHHbIN
YY[A. nas u

3peHne. OUKM

na3 kak onTuye-
ckas cucTtema, 6num-
30pYyKOCTb, AanbHO-
30pKOCTb, aKKOMO-
Jauns, O4KN.

YMEHUA U HaBbIKM
NMPUMEHATb MOJNyYeH-
Hble 3HaHWUA [4ns pe-
LIEHMNSA NPaKTUYECKUX
3afia4 NOBCEAHEBHOW
XU3HU

3HaHUs 0 npupoge
BaXHeNWunx usmnye-
CKUX SBNIEHUI OKpY-
XarLwero mupa u no-
HUMaHune cMmbicna Qu-
3MY4ECKMX  3aKOHOB,
PacKpbIBaKLWMX
CBf3b M3YYeHHbIX fB-
NEeHWi;

69

CTPOUTH NOrnyeckoe
paccyXpjeHue, BK/HOYa-
follee  yCTaHOB/IeHUe
MPUYNHHO-CNECTBEH-
HbIX CBS3€;

00bACHATL NpoUecChl U
OTHOLUEHMNA, BblIAAB/sE-
Mble B XOAe uccnenosa-
HUS,

OBMajeHne  HaBbIKaMu
CaMOKOHTpONS n
OLIEHKM pesynbTaTtoB
CBOE  AesiTeNIbHOCTH,
YMEHUAMU NpeLBUaeTb
BO3MOXHble pe3ynb-
TaTbl CBOUX [AEACTBWIA;

OCYLLeCTBNATb  B3anM-
Hbl1 KOHTPO/Ib U OKas3bl-
BaTb B COTPYyAHMUYECTBE
HeobXxo4MMYy0 B3aUMO-
NMOMOLLb;

afilekBaTHO  UCMO/b30-
BaTb peyb AA NiaHupo-
BaHMA U perynauuu
CBOEI AesTeNbHOCTY;
oBflafjleHme  OCHoBamu
peanusayny MpPOeKTHO-
nccnefoBaTenbCcKoii ae-
ATENbHOCTYU

(hopmupoBaHue
LLeHHOCTHbIX OT-
HOWEHWA K pe-
3yNnbTaTam 06yue-
HMA

(hopmupoBaHue
LLeHHOCTHbIX OT-
HOWEHWIA Apyr K
OPYTY, Yy4uTeno,
aBTopaM OTKpbl-
TMA ©n un3obpete-
HWI, pe3ynibTaTam
06yyeHus.



TOYKA \l<l POCTA

68/ CoBepleH-

1 cCTBOBaHMUe
pe- HaBblKOB

3ep weHna 3agad

B 38 Kypc

knacca. WTo-
roeas KOH-

TpONbHas
6oTa.

noBTOpeHUE
maTtepuana  3a
Kypc usnkm 8
Knacca

yMeHUs NPUMEHATb
TeopeTmyeckume 3Ha-
HMA No (uU3nNKe Ha
npakTuke. pewartb
hunsmyeckue 3agauu
Ha MNpUMeHeHUe no-
NYYEHHBbIX 3HAHWIA;

70

nasaThb onpepenexHune
NMOHATUAM;
CTPOUTH norunyeckoe

paccyxpaeHue, BKAKua-
ouee yCTaHOBAEeHUE
NMPUYUHHO-CNELCTBEH-
HblX CBSI3€W;
oCyL,ecTBNATH KOH-
TPONb. Koppekuuto,
OLEeHKY feACTBUI napT-
Hépa. ymeTb ybexpaaTb;

cuctemarmsauua
M3y4YeHHOro Ma-
Tepuana
0CO3HaHMe  BaX-
HOCTH hunsmnye-
CKOTO0 3HaHuA



9 KJacc

Ne Tema 3NneMeHTbI cofepxa- Tpe6oBaHMSA K YPOBHIO Nogro- OCHOBHbIe BUAbI Aesi- Bug kKoHTpons,
He- OaTa ypoka HUA TOBKM TeNIbHOCTUN YUYeHUKa n3MepuTenu
penn/ (Ha ypoBHe y4ebHbIX fei-

YypPOK CTBUIA)

a
Pasgen 1. 3aKOHbI B3aUMOJENCTBUS U ABUXXEHUS Ten (27 4acoB).
Tema 1. MNMpAMoONnHeliHOe paBHOMEPHOe ABMXeHUE (4 yaca).

11 TexHuka 6e3onac-  MexaHuyeckoe ABU- 3HaTb MOHATUA: MexaHuye- PaccumTbiBaTh NyTb U PU3MYECKUIA
HOCTM B KabMHeTe  >KeHue, OTHOCUTENb-  CKOe ABMXEHMWE, MaTtepuasib-  CKOPOCTb Tefa npu OVKTaHT.
(m3ukun (TB). Ma-  HOCTb ABMXEHUS. Has TouKa, cUcTeMa 1 Teno paBHOMEPHOM MpAMO-
TepuanbHas ToUKa. oTcyerta. NNHENHOM [BVKEHUN.
Cucrtema oTcyera. YMeTb NpuBOAUTL NpUMepbl  13MepATb CKOPOCTb
MEXaHNYeCKOro ABUXeHuS. paBHOMEPHOro ABU-
1/2 TpaekTopua, Nyt  TpaekTopus, nNyTb, 3HaTb NOHATUA: TPaeKTo- KEeHNA. ®ur3unyeckui
N nepemMeLleHme. nepemMeLleHme. pud, NyTb, NepemeLLeHue. MpeacTaBnsaTh pe- OVKTaHT, 3aja-
YMeTb 06BbACHATb UX (OU3N-  3y/NbTaTbl U3MEPEHUI  HUS HA COOTBET-
YECKWU CMbICH. N BbIMMCMIEHUIA B BUAE  CTBUE.
2/3 MpaAmMoNnHenHoe Mpamo- 3HaTb MOHATUA: CKOPOCTb, TabnnLY 1 rpaduKos. CamocTosaTenb-
pPaBHOMEPHOE [BU-  JINHEHOE PaBHO- NPAMONINHENHOe paBHOMEp- Onpepgensatb NyTb, Has pabora.
XXEHue. MepHoe [BUKeHne HOE IBMXKEeHMe. MPOWAeHHbIN Te/IOM 3a
YMeTb onucatb U 06bACHUTL  MPOMEXYTOK Bpe-
OBVDKEHME. MeHW, CKOPOCTb Tena
2/4 pacuueckoe Ipacuueckoe npea- YMeTb CTPOUTb U YnTaThb no rpacguky 3aBucu- TecT.
npeacTas/ieHNe CTaB/ieHNe ABUXKe- rpauku KOOpAMHaTLl U CKO-  MOCTW NYTU paBHO-
NPAMOJIMHERHOTO HUA. pPOCTW NPAMOJIMHENHOrO paB-  MEPHOT0 ABMXKEHNA OT
paBHOMEPHOro HOMEPHOT0 ABMXEHUS. BPEMEHN.
OBVDKEHUA.

Tema 2. NMpAMONMHeNHOe paBHOYCKOPEHHOe ABUXXeHMe (8 YacoB).
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Ne
He-
penwn/
YPOK

3/5

3/6

4/7

4/8

5/9

[OaTta

Tema
ypoka

MpsiMonnHeliHoe
paBHOYCKOpPEHHOE
[ABMXeHMe. YcKope-
Hue.

CkopocTb npsaMonu-
HEeMHOro paBHOYCKO-
PEHHOTO ABMXEHUS.

Mpadmk ckopocTw.

MepemelyeHne npu
NPAMOSIMHENHOM
pPaBHOYCKOPEHHOM
OBUXEHUN.

MepemeleHne npu
NPSMOSIMHEAHOM
PaBHOYCKOPEHHOM
[IBMKEHUMN 6e3
Haya/ibHOW CKOPOCTHU

JlabopaTopHas pa-
6oTa Nel. «Mccne-
JOBaHMe paBHO-

3NeMeHThbI cofiepxa-
HUA

MpsAMOnnHenHoe
PaBHOYCKOPEHHOE
LBWXeHe, ycKope-
HUe.

CKopocTb, rpagmk
CKOPOCTU Npw ABK-
XEeHuu c yckope-
HMEM.

MepemelyeHne npu
LBV>XEHUN C YCKO-
peHvemM.

MepemelyeHne npu
NPSIMOSIMHEAHOM
pPaBHOYCKOPEH-HOM
[BMKEHUMN 6e3
HayanbHOW CKOpO-
CTW.

WccneposaHne
PaBHOYCKOPEHHOI 0
NBUXeHNs 6e3
HayanbHOW CKOPO-
CTW.

Tpe6oBaHNSA K YPOBHIO NOAro-
TOBKU

3HaTb NOHATUA: YCKOPEHWE,
NPAMONIMHENHOE PaBHOYCKO-
PEHHOE ABUXEHWe.

YMeTb 06BbACHATHL U ONuUcaTb
LBVDKEHNE.

3HaTb MOHATUA: CKOPOCTb,
NPOeKLMs CKOPOCTU, Havasb-
Has U KOHeYyHas CKOpPOCTHU.
YMeTb 06bACHATH UX (hn3nye-
CKWIA CMbICN, CTPOUTb rpa-
(hUKN CKOpPOCTHU.

3HaTb MOHATUS: MepeMeLLeHne
Npu ABMXXEHUMN C YCKOPEHUEM,
ypaBHeHNe paBHOYCKOPEHHOIO
LBVDKEHWS.

YMeTb 00bACHUTL hn3nye-
CKWIA CMbICA.

3HaTb MOHATUS: MepeMeLLeHne
Npu ABUXEHWUU C YCKOPEHUEM,
ypaBHeHMe paBHOYCKOPEHHOr 0O
LOBVKEHUS, Hava/lbHas U Ko-
HeyHas CKOpOCTMW.

YMeTb 00BbACHUTL (hn3nye-
CKWIA CMbICA.

MpuobpeTeHne HaBbIKOB MpK
paboTe ¢ o6opynoBaHunem (ce-
KYHAOMEp, U3MepuTenbHas nun-
Heika).
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OCHOBHbIe BUAbI fiesi-
TeNbHOCTU yYeHUKa

(Ha ypoBHe yuyebHbIX

felAcTBUI)

PaccunTbiBaTh NyTb U
CKOPOCTb MpU paBHO-
YCKOPEHHOM [BUXe-
HUW Tena.

N3mepaTb YCKO-peHne
cB00OOA-HOrO najge-
HUMA.

Onpegenatb Npou-
[EHHbIA NYTb N YCKO-
peHue ABMKEHUA Tena
no rpagmky 3aBuCK-
MOCTU CKOPOCTHU
paBHO-YCKOPEHHOI 0
NPAMOJIMHERHOTO
OBVXeHUs Tena ot
BPEMEHMN.

N3mepATb LeHTpo-
CTPEMUTENbHOE YCKO-
PeHVe Npu ABMKEHUN
Tena no OKPY>XHOCTU
C MOCTOSAHHOW N0 MO-
YN0 CKOPOCThIO.

Bug kKoHTponsg,
n3mepuTenmn

dU3nNYecKui
OVNKTaHT

CamocToaTenb-
Has paboTa

CamocToaTenb-
Has pa6oTa

TecT.

OdtopmneHune
paboThbl, Bbl-
BO.



Ne
He-
penwn/
YPOK

5/10

6/11

6/12

[OaTta

Tema
ypoka

YCKOPEHHOT 0 ABWU-
XeHnA 6e3 Havanb-
HO CKOPOCTU».
PeweHne 3agay Ha
NPAMOJINHERHOe
paBHOYCKOpPEHHOe
LBVKEHME.
PelleHue rpaguye-
CKMX 33aja4y Ha nps-
MOJIMHENHOe PaBHO-
YCKOPeHHOe [BMXe-
Hue.

KoHTponbHaa pa-
6ota Nel. «KuHe-
MaTuKa matepu-
allbHON TOUYKU».

Tema 3. 3aKOHbI guHaMuKu (12 yacos).

Ne
He-
nenn/
YPOK
a

7/13

7114

[OaTa

Tema
ypoka

OTHOCUTENLHOCTL
MeXaHWYecKoro fiBu-
XeHus.
WHepunanbHble cu-
CTembl OoTCYeTa.

3NeMeHThbI cofiepxa-
HUA

MpsAMOnNnHenHoe
PaBHOYCKOPEHHOE
ABUXEHME

Mpadnkun npsmo-
NMHENHOro paBHoO-
YCKOPEHHOro ABK-
XeHus

MpsiMonuHeliHoe
paBHOMEPHOE 1
pPaBHOYCKOpPEHHOE
ABUXEHNE.

ANeMeHThbI cofiepxa-
HUA

OTHOCKTENBHOCTb
MEXaHW4YecKoro
[IBUXKEH WS,
MepBblil 3aKOH
HbloTOHa.

Tpe6oBaHNSA K YPOBHIO NOAro-
TOBKU

OCHOBHbIe BUAbI fiesi-
TeNbHOCTU yYeHUKa

(Ha ypoBHe yuyebHbIX

felAcTBUI)

YMeTb onpefendts norpet-
HOCTb M3MepeHNs PU3NYECKOW
BE/INYMHDbI.

YMeTb pewaTtb ¥ 0popMAAThL
3afjaun, NPUMEHATb U3YYEHHbIe
3aKOHbI K PELLEHNI0 KOMOUHU-
POBaHHbIX 3a4ay.

YMeTb pewarts rpaguyeckume
3afilayun, ynTatb rpagukm.

MpsMoNnHeiHOe paBHOMEPHOE
N paBHOYCKOPEHHOEe ABMXKe-
Hue.

Tpe6boBaHWS K yPOBHIO NOArO-
TOBKM

OCHOBHbIe BUAbI fes-
TeNbHOCTMW yYeHUKa

(Ha ypoBHe y4ebHbIX
feicTBuUiA)

MoHUMaTb N 06BACHATL OT-
HOCUTE/IbHOCTb NepemMeLLeHuns
N CKOpoCTH.

3HaTb cogepXaHue nepsoro
3aKOHa HbOTOHA, NOHATUSA

BbluncnaTb yckope-
HWe Tena, Cunbl, Ael-
CTBYHOLLME Ha Teno,
MM maccy Ha OCHOBe
BTOPOro 3akoHa Hbto-
TOHa.
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Bug kKoHTponsg,
n3mepuTenmn

CamocTos-
TeNnbHasa pa-
60Ta.

CamocTos-
TefibHaga pa-
60Ta.

KoHTponbHas
paboTa: uTeHue
rpauKkos,
onpegeneHue
NCKOMOMI Benn-
YMHBI.

Bug KoHTpong,
n3MepuTenn

TecT.

TecTt nnmn usn-
YecKuin gnkK-
TaHT.



Ne
He-
nenn/
YPOK

8/15

8/16

9/17

9/18

10/1

[OaTa

Tema
ypoka

MepBblil 3aKOH Hblo-
TOHa.
BTopoli 3akoH Hbto-
TOHa.

TpeTunii 3aKoH Hblo-
TOHa.

CB060HOE MafieHne
Ten.

[BVXeHue Tena,
OpOLUEHHOr0 BEPTU-
Ka/bHO BBEpPX.

JlabopaTopHas pa-
6oTta No2. «MN3me-

peHune YCKOpeHus

cBobogHoro nage-

HUS».

ANeMeHThbI cofepxa-
HUA

BTopoli 3akoH
HbloToHa.

TpeTwnii 3aKoH Hbto-
TOHa.

CBobopaHoe nage-
Hue Ten.

CBobopaHoe naje-
Hue, ABUXeHne
Tena, 6pOLLEHHOrO
BEPTMKaNbHO BBEPX.

M3mepeHune yckope-
HUs cBO6OAHOIO Na-
LeHuns.

Tpe6boBaHWS K YPOBHIO NOAro-
TOBKM

«UHepuusa», «uHepumnanbHas
cucTema oTcyeTa.

3HaTb cogepXaHue BTOPOro
3aKoHa HbloToHa, hopmyny,
efVHULbI U3MepeHus pusnye-
CKUX Benn4unH B cucteme CU.
Hanucatb 1 06bACHUTL op-
Myny.

3HaTb cofepxXaHue TpeTbero
3aKoHa HbloToHa. Hanucatb u
06BACHUTL hopmyny. 3HaTb
rpaHuLbl NPUMEHUMOCTH 3a-
KOHOB HblOTOHa, NPUBOAUTH
npumepsl.

YMeTb 00bACHUTL hn3nye-
CKWUI cMbICN CBOGOAHOIO Na-
JeHuns.

YMeTb 06bACHUTL (hn3mnye-
CKWUI cmbicn cBOGOAHOIO Na-
[EeHud, pewwarb 3aja4ymn Ha pac-
4eT CKOPOCTM Y BbICOTbI MpU
CBOBOHOM ABUXEHUN.
MprobpeTeHre HaBbIKOB Npu
paboTe ¢ 060pyfOBaHUEM.
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OCHOBHbIe BUAbI fes-
TeNbHOCTMW yYeHUKa

(Ha ypoBHe y4ebHbIX

feiicTBuUiA)

WccnegoBath 3aBUCK-
MOCTb YA/IMHEHNA
CTa/IbHOMN MPY>XWHbI
OT NPWUIOXEHHOM
CUnbl.
JKcnepuMeHTanbHo
HaxoAnTb paBHOEN-
CTBYIOLLYH [BYX CW/I.
WccnegoBath 3aBUCK-
MOCTb CUJIbl TPEHUS
CKO/IbXXEHUA OT NJ0-
Waam cConpmKocHoBse-
HWA TeN 1 CUbl HOP-
MasibHOr 0O [aBNeHuns.
N3mepATb cunbl B3au-

MOAENCTBMA ABYX Ter.

N3mepaTb cuny Bce-
MUPHOIO TATOTEHMUS.
OKcnepuMeHTanbHo
Haxo4UTb LEHTp TH-
»KecTun MocKoro Tena.

Bug koHTpong,
n3mepuTenun

D U3NYECKNIA
JNKTaHT.

®pOHTaSIbHBIN
onpoc unm u-
3UYEeCKNn gnK-
TaHT.

CamocToaTenb-
Has pabora.

CamocToATenb-
Has pabora.

TecT.



Ne
He-
nenn/
YPOK

10/2

211

22/1

23/1

24/1

Tema 4. mnynbc Tena. 3aKOH COXpaHeHUA nmMmnynbca (3 vaca).

[OaTa

Tema
ypoka

3aK0OH BCEMUPHOTO
TArOTEHUA.

Y cKopeHue cBobos-
HOro najeHunsa Ha
3emne v opyrux
HebGeCHbIX Tenax.

MpsAMONNHenHoe 1
KPUBONNHEHOE
LBuXeHue. [Buxe-
HUWe Tena no OKpPyXx-
HOCTM C NOCTOSAHHOW
no MOAY/0 CKOpPO-
CTbHO.

PeweHwne 3agay Ha
LBUXeHMe no
OKPY>XHOCTW.
VMickyccTBeHHble
CMYTHUKK 3emnu.

ANeMeHThbI cofepxa-
HUA

3aK0H BCEMUPHOIO
TATOTEHUS.

Cwuna taxecTtn u
yCKopeHwue cBoboj-
HOro nageHus.

[BwxeHne Tena no
OKPYXHOCTU C LieH-
TPOCTPEMUTESIbHbLIM
YCKOPEHUEeM.

[BueHune no
OKPY>XHOCTH.

MepBas 1 BTOpPaAs
KOCMMYECKUNE CKO-
poCTH.

Tpe6boBaHWS K YPOBHIO NOAro-
TOBKM

3HaTb NOHATUS: rpaBuUTaLK-
OHHOE B3aMmofeicTBue, rpa-
BMTaLMOHHAaA NOCTOAHHaA,
rpaHunLbl NPUMEHUMOCTM 3a-
KOHa.

Hanucatb 1 06bACHUTbL op-
Myny.

3HaTb MOHATUS: CUNa TaXKe-
CTW, YCKOpPeHue cBOBOAHOIO
nageHus, 06bACHATb UX PU3n-
4eCKuIi CMbICA, 3HaTb 3aBUCK-
MOCTb YCKOpPEeHMs CBOGOAHOIO
naZieHns OT LWMPOTbI N BbICOThI
Haf 3emnei.

3HaTb npupoay, onpegeneHue
KPUBOIMHENHOTO ABUXEHUS,
NPUBOANTL MPU-Mepbl; Hn3n-
YECKYI0 BEIN-YMHY, eAUHNLY
N3MepeHns nepuosa, 4acToThl,
YINOBOW CKOPOCTW.

YMeTb NPUMEHATb 3HAHNSA
Mpy peLeHnmn CoOOTBETCTBYHO-
KX 3ajau.

YMeTb paccynTbiBaTh NEPBYHO
KOCMUYECKYH CKOPOCTb.
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OCHOBHbIe BUAbI fes-
TeNbHOCTMW yYeHUKa

(Ha ypoBHe y4ebHbIX

feiicTBuUiA)

Bug koHTpong,
n3mepuTenun

CamocToaTenb-
Has pabota unm
TecT.

CamocToaTenb-
Haa pab6orTa.

TecT.

3afaHuna Ha co-
OTBETCTBMUE.

TecT.



Ne He-
penunly
poka

13/25

13/26

14/27

14/28

Paspgen 2.

Ne
He-
penn/
YPOK

15/2

15/3

16/3

» 4 o

Tema

OaTta ypoka

mnynse Tena 3a-
KOH COXpaHeHusa um-
nynbca.

PeakTuBHOEe ABUXe-
Hue.

PeweHwne 3agay Ha
3aKOH COXpaHeHus
nmmnynbea.
KoHTponbHaa pa-
6oTta Ne 2. «[QuHa-
MUKa MaTtepuasb-
HOM TOUKN».

JNeMeHThbI cofepxa-
HUA

Mmnynbe Tena. 3a-
KOH CoXpaHeHuns
nmnysnsca.
PeakTuBHOe ABU-
XeHue.

Mmnynec Tena. 3a-
KOH COXpaHeHuns
nNMnynbea.

3aKOHb!l AUHAMUKMN.

MexaHnyeckune KonebaHus. 3syk. (11 yacos).

Tema
ypoka

CB06OAHbIE M BbIHYXEHHbIE
KonebaHus, konebaTenbHble
CUCTEMBI.

BennuunHbl, XapakrepusytoLye
KonebaTtesibHOe [BVXeHUeE.

NabopatopHas pa6oTa Ne3.
«ccnepgosaHue 3aBUCUMO-
CTV nepuoja n 4acToTbl CBO-

3NeMeHThbI cofepxa-
HUA

CB060AHbIE U BbI-
HY>XX[EeHHbIe Kose-
6aHus.

BennunHbl, xapakre-
pusytoLye Koneba-
TeNbHOE [BUXe-
Hue.

WccneposaHue 3a-
BMCUMOCTHU Mepu-
0fia ¥ 4acToTbl CBO-
60HbIX KOnebaHwui

Tpe6oBaHMS K yPpOBHIO NOAro-
TOBKM

3HaTb MNOHATUA. UMNYNbC U
nMnynbC CUNbI.

3HaTb NpakTUYecKoe uc-
nosib30BaHue 3aKoHa coxpa-
HeHua uMmnynbca. Hanucartb
(hopMYy/ibl U 06BACHUTL UX.
YMeTb NPUMEHATb 3HAHUA
npu peLleHnn COOTBETCTBYIO-
WMX 3a4au.

3aKOHbI ANHAMUKN,

Tpe6oBaHWSA K YPOBHIO NOATOTOBKM

3HaTb yCcnoBuA CyL,ecTBOBaHNA
Kone6aHwii, NpUBOAUTbL NPU-
Mepbl.

3HaTb ypaBHeHMue KonebaTenb-
HOro ABMXeHus. Hanwucatb ¢op-
MYy U 0OBbACHUTL.

MpuobpeTeHne HaBLIKOB Mpu
paboTe ¢ 060pyL0BaHUEM.

76

OCHOBHbIe BUAbI fiesi-
TeNbHOCTM yUYeHUKa

(Ha ypoBHe y4ebHbIX

felicTBunif)

M3MepATb CKOPOCTH
NCTEYEHNS CTPYM rasa
N3 MOLENN paKeTbl.
MpUMeHATb 3aKOH co-
XpaHeHua nMnynbea
O4NdA pacyeTa pesynb-
TaToB B3aMMO/Iei-
CTBUSA TeJ.

OCHOBHbIe BUAbI fiesi-
TeNbHOCTU yYeHUKa

(Ha ypoBHEe yu4ebHbIX

feAcTBUIR)

O6bACHATL Npouecc
KonebaHUn MasaTHMKa.
WccneposaTtb 3aBUCK-
MOCTb nepuoga Kone-
6aHWiAi MasTHMKa OT
ero A/IMHbI N aMmnan-
TyAbl KonebaHuia.
MccneposaTb 3aKOHO-
MEPHOCTU KonebaHui
rpysa Ha npy>uHe.

Bug koHTpong,

6
N3IMEPUTENN

CamocTosiTeNbHas
paboTa.

P un3nuecknii AuK-
TaHT.
CamocTosiTenbHas

paborTa.

KoHTponbHasa pa-
6oTa.

Bug kKoHTponsg,
n3mepuTenu

dunsnyec-Kui
JNKTaHT.

P poHTaNbHbI
onpoc unu usu-

YEeCKUI ANKTaHT.

TecT



Ne
He-
penn/
YPOK

16/3

17/3

17/3

18/3

18/3

19/3

19/3

» 4 o

Tema
ypoka

60[HbIX KO/ebaHNn MaTemMa-
TUYECKOro MasiTHMKA OT ero
ASTHbBI».

MpeBpaLyeHne aHeprum npu
K0NnebaTelbHOM [BVKEHUN.
3atyxatolue 1 BbIHYXAEeHHbIE
KonebaHus.

PacnpocTpaHeHne KonebaHui
B YNpYyrou cpeae. BonHbl.

XapakKTepncTUKN BOJH.

3BYyKOBble KoniebaHus. McTou-
HWKW 3BYKa.

BbicoTa, TeM6p, rPOMKOCTb
3BYKa.

3BYKOBbIe BOJIHbI.

OTpaxeHue 3ByKa. 3X0.

JNeMeHThbI cofiepxa-
HUA

MaTeMaTU4ecKoro
MasTHMKa OT ero
OJIVHBI.
MpeBpatyeHue
3Hepruun npu Kone-
6aHuNAX. BbIHYX-
[leHHble Kofeba-
Hus. Pe3oHaHc.
PacnpocTpaHeHue
KonebaHuin B ynpy-
ron cpege.

BosiHbl B cpege.

3BYKOBble KOneba-
HUA. VICTOYHUKN
3BYKa.

BbicoTa, Temop,
rPOMKOCTb 3BYKa.

PacnpocTpaHeHue
3ByKa. CKopocCTb
3BYyKa.

OTpaxeHue 3BYyKa.
3Xo0.

Tpe6oBaHWSA K YPOBHIO NOAFOTOBKM

OO6BACHATbL M MPUMEHATb 3a-
KOH COXpaHeHWs aHepruu ans
onpeaeneHns NOSHOW 3Hepruu
Kone6nwlerocs Tena.

3HaTb onpefeneHne MexaHuye-
CKWX BOJIH, BUbl BOJH.

3HaTb OCHOBHbIE XapakKTepu-
CTUKW BOJIH, XapakTep pacnpo-
CTpaHeHus KonebaTenbHbIX Npo-
LIecCOB B TPEXMEPHOM MpoO-
CTpaHCTBe.

3HaTb NOHATKE 3BYKOBbLIX BOJIH,
NnpuBeCTU NpUMepsI.

3HaTb (hM3nyeckue xapakTepu-
CTUKM 3BYKa: BbICOTA, TeMOp,
rPOMKOCTb.

3HaTb U yMeTb 06BACHUTL 0CO-
6eHHOCTK pacnpocTpaHeHus
3BYKa B pa3/IMyHbIX cpejax.
3HaTb 0CO6EHHOCTU MoBeAeHNs
3BYKOBbIX BOJIH Ha rpaHuLe pas-
fena [iByx cpeg, ymeTb 06bAcC-
HUTb.

7

OCHOBHbIe BUAbI fiesi-
TeNbHOCTU yYeHUKa

(Ha ypoBHEe yuyebHbIX
felAicTBUIA)

Bbluncnate gamHy
BOJIHbI 1 CKOPOCTM
pacnpocTpaHeHus
3BYKOBbIX BOJIH.
OKcnepnMeHTasbHO

onpeaensTb rpaHuULbI

4aCTOTbl C/bILLNMbIX

3BYKOBbIX KOMeGaHNiA.

Bug KoHTponsg,
n3mepuTenmn

3afjaHna Ha cooT-
BETCTBVE.

®pOHTaNbHbIA
onpoc.

dusnyeckuii gnk-
TaHT. becega no
BOMpocam napa-

rpada.

®poHTaNbHbIN
onpoc.

becepa no sonpo-
cam.

becepa no somnpo-
cam.

CamocToATeb-
Has paboTa nnu
TecT.



Ne
He-
penn/
YPOK

20/3

» 4 o

Tema
ypoka

KoHTponbHasa pa6ota Ne 3.
«MexaHn4yeckue KosebaHus
M BOJIHbI. 3BYK».

JNeMeHThbI cofiepxa-
HUA

MexaHunyeckune Ko-
nebaHua 1 BOJHbI.
3BYK.

Pa3gen 3. 39s1eKkT 3omarHuTHoe none (14 yacos).

Ne He-
pennly
poka

20/40

21/41

21/42

22/43

22/44

Tema

OaTta ypoka

MarHuTtHoe none. Of-
HOPOAHOE M HEOAHO-
POAHOE MarHMTHOE
none.

pathnueckoe n3obpa-
YXEHWe MarHUTHOro
nons.

O6Hapy>xeHue mar-
HUTHOrO MONsA No ero
[IeCTBUIO Ha 3NeK-
Tpuyeckuin Tok. Mpa-
BWJ/I0 NIEBOW PYKMU.
NHOYKLNA MarHnT-
HOro nons.

[eicTBrne MarHuT-
HOrO MONSA Ha ABUXY-
LLYHOCS 3apSHKEHHYHO
yacTuyy.

ANeMeHThbI cofiepxa-
HUA

MarHutHoe norne,
YCNOBMSA €ro BO3-
HUKHOBEHUSA U
NposABAEHMUA.
Mpadnueckoe
n306paXKeHne mar-
HUTHOIO MonNs.

[enctBne marHuT-
HOro Mons Ha npo-
BOAHWK C TOKOM.

NHAOYKLNA MarHuT-
HOro nons.

[enctene marHuT-
HOro Mons Ha fBK-
XyLyrocs 3aps-

XKEHHYIO YacTuuy.

Tpe6oBaHWSA K YPOBHIO NOAFOTOBKM

YMeTb pewlarts 3a4a4ym Ha Mexa-
HU4YecKne KonebaHus 1 BOJHbI.
3BYK.

Tpe6oBaHNSA K YPOBHIO NOATOTOBKM

3HaTb NOHATME: MArHUTHOE
none. OnbIT OpcTesa. Bzanmo-
[IeCTBNE MArHUTOB.

MoHuMaTb CTPYKTYpY MarHuT-
HOro Mons, yMeTb 06bACHATL Ha
npmmepax rpaMkoB M PUCYH-
KOB.

3HaTb cuny Amnepa, 06bACHATD
(hM3UYECKNI CMBbICTT.

3HaTb CMI0BYIO XapaKTepu-
CTUKY MarHUTHOIO MONSA - UH-
AyKUMio.

3HaTb cuny JlopeHua, 06bAC-
HATb (PU3NYECKUIA CMBbICT.
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OCHOBHbIe BUAbI fiesi-
TeNbHOCTU yYeHUKa

(Ha ypoBHEe yuyebHbIX

felAicTBUIA)

OCHOBHbIe BUAbI AeATeNb-
HOCTU y4YyeHUKa

(Ha ypoBHe y4ebHbIX fei-
CTBMIA)

JKcnepnMeHTasnbHO
n3yyaTb AB/IEHNA Mar-
HUTHOIO B3aUMOoAeii-
CTBUA Ten.

M3yuyaTb aBneHns
HamarHu4mBaHus Be-
LLecTBa.

WccnepoBaTh felicTBue
3M1eKTPUYECKOro TOKa B
NPSMOM MPOBOJHUKE
Ha MarHUTHYO
cTpenky. O6Hapy»xu-
BaTb A€ACTBME MArHUT-
HOro Moss Ha NPoOBOA-
HUK C TOKOM. O6Hapy-
XU1BaTb MarHUTHOe B3a-
nMoaeiicTBME TOKOB.
N3yuaTb npuHumMn geni-
CTBUA 3/1EKTPOABUTa-
Tens.

Bug KoHTponsg,
n3mepuTenmn

KoHTponbHada pa-
6oTa.

Bug koHTponsg,
n3mepuTenun

becepa no Bo-
npocam.

PeweHune Kaue-
CTBEHHbIX 3a-
Jau.

CamocToaTenb-
Has pabora.

TecT.

CamocToaTenb-
Has pabora.



Ne He-
pennly
poka

23/45

23/46

24/47

24/48

25/49

25/50

26/51

OaTta

Tema
ypoka

PeweHne 3agay Ha
cuny Amnepa u cuny
NopeHua.
MarHuTHbIN NOTOK.

ABneHne anekTpomar-
HUTHOWN UHAYKLNN.
CamounHayKums.

JlabopaTopHas pa-
6oTa Ne 4. «/3yye-
HVe ABJIEHNSA 3J1eK-
TPOMArHUTHON WH-
YKL,

MonyyeHune nepemeH-
HOTr0 3N1EKTPNYECKOrO
TOKa. TpaHcopma-
Top. MNepepayva anek-
TPUYECKOWN 3HEPTUM
Ha paccTosiHue.
ONeKTpoMarHuTHoe
none.

JMIeKTPOMarHuTHble
BONMHbI. LLIKana anek-
TPOMarHUTHbLIX BOJIH.

ANeMeHThbI cofiepxa-
HUA

KonnyectBeHHbIe
XapaKTepuCTUKn
MarHMTHOTO Mons.
MarHuTHbI NOTOK.

ABNeHne 3eKTpo-

MarHUTHON MHAYK-
umun. OnbiThl dapa-
fes.

ABMeHNsA 3/1eKTpO-

MarHUT-HOW MH-

AYKUMN.

MonyyeHue nepe-
MEHHOT0 3N1eKTpU-
4eCcKOro ToKa.
TpaHchopmatop.

ONeKTPOMarHuT-
Hoe none.

ONeKTPOMarHuT-
Hbl€ BOJIHbI.

LLIkana anekTpo-
MarHUTHbIX BOJIH.

Tpe6oBaHNSA K YPOBHIO NOATOTOBKM

YMeTb pellath 3afja4yn Ha npu-
MeHeHune cubl AMnepa u Cunbl
NopeHua.

3HaTb NOHATUNE «MArHUTHBbII
MOTOK», HanucaTb opmyny v
06BACHUTD.

3HaTb MOHATUA: 3N1eKTPO-Mar-
HUTHas UHAYKLMSA, CAMOUHAYK-
ums, npaBuno JleHua, HanmcaTb
hopmyny 1 06BACHUTL.

3HaTb NOHATME «3NeKTpoMar-
HUTHAA UHOYKUNUA», TEXHUKY
6esonacHocTu npu paboTe C
anekTponpubopamu.

3HaTb cnocobbl NonyyeHus
3M1EKTPUYECKOro TOKa, NPUHLAMN
[encTeums TpaHcopmaropa.
YMeTb 00BbACHUTD.

3HaTb NOHATUE «3NEKTPO-Mar-
HUTHOE MOoJsie» U YCNOBUS €ro
CYLLLeCTBOBaHMS.

MoHMMaTb MexaHW3M BO3HMWK-
HOBEHMWSA 3N1eKTPOMarHUTHbIX
BO/IH. 3HATb 3aBUCUMOCTb
CBOWCTB U3TYUYEHUI OT X
LNVHBL, NPUBOAUTL MPUMEPDI.
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OCHOBHbIE BUAbl AeATeNb-
HOCTU yUYyeHUKa

(Ha ypoBHe y4ebHbIX fei-
CTBUIA)

Bug koHTponsg,
n3mepuTenmn

PeweHne TNo-
BbIX 3ajau

becepga no Bo-
npocam

TecTt

OdopmneHune
paboThbl, BbIBO.

CamocToaTenb-
Hasi paboTa.

TecT.

becega no Bo-
npocam, pelle-
HME KaYeCTBEH-
HbIX 3aau.



Ne He-
pennly
poka

OaTta

26/52

27/53

Tema
ypoka

ONeKTpoMarHnTHas
npupogja cBeta.
KoHTponbHaa pa-
60oTa Ne4. «9neKTpo-
MarHUTHOE roJsie».

ANeMeHThbI cofiepxa-
HUA

ONEeKTPOMarHuT-
Has npupogja cBeTa.
ONeKTPOMarHuT-
Hoe norne.

Tpe6oBaHNSA K YPOBHIO NOATOTOBKM

3HaTb UCTOPNYECKOE pa3BUTUE
B3rN440B Ha Npupoay ceeTa.
CwucTematmsanms 3HaHuid no
Teme «QIeKTPOMarHMTHoe
none».

OCHOBHbIE BUAbl AeATeNb-
HOCTU yUYyeHUKa

(Ha ypoBHe y4ebHbIX fei-
CTBUIA)

Pasgen4. CTpoeHWe aToMa M aTOMHOro s4pa, UCMosib30BaHWe 3HePTUM aTOMHbIX agep (16 vacos).

Ne He-
pennly
poka

[OaTta

27/54

28/55

28/56

29/57

29/58

30/59

Tema
ypoka

PagnMoaKTUBHOCTb Kak
CBUAETENLCTBO C/OX-
HOro CTPOeHMNs aToMa.

Mogenn aTtomos.
OnbIT Peseptopaa.

PaanoakTusHble npe-
BpaLLeHNsa aTOMHbIX
Aaep.
JKcnepuMeHTasbHbIe
MeTOofbl UccnefoBa-
HWA YacTuL,.

OTKpbITE NPOTOHA U
HelTpoHa.

CocTaB aTOMHOro
aapa. Maccosoe
ynucno. 3apagoBoe

JNeMeHThbI cofepxa-
HUA

PagnMoaKTUBHOCTb
KaK CBMIETENbCTBO
CNOXHOTO CTpoe-
HUA aToMa.
Mogenn aTtomos.
OnbIT PesepopLa.

PagnoakTnBHbIe
npespaLleHus
aTOMHbIX fep.
SKcnepuMeHTanb-
Hble MeTOo/bl UC-
cnefoBaHud va-
cTuy,

OTKpbITUE NPOTOHA
N HeTpOHa.
CocTaB aTOMHOro
Aa4pa. AgepHole
CUSIbI.

Tpe6oBaHWS K YPOBHIO NOATOTOBKM

3HaTb npupoay anbga-, beta-,
ramma-nyuyen.

3HaTb cTpoeHune aToma no Pe-
3epdopay, NokasaTb Ha Moje-
nax.

3HaTbL Npupoay pasnoaKTuB-
HOro pacnaga v ero 3akoHomep-
HOCTMW.

3HaTb COBPEMEHHbIE METO/bI
06Hapy>XeHusa 1 nccnegoBaHns
3apSXKEHHbIX YacTul, U AAepHbIX
npesBpaLLeHuni.

3HaTb MCTOPUIO OTKPbLITUA NpPO-
TOHa U HeNTpOHa.

3HaTb CTpOeHMe Afpa aToma,
MOJenu.
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OCHOBHbIe BUAbl AeATeNb-
HOCTMW yYyeHUKa

(Ha ypoBHe y4ebHbIX fei-
CTBUIA)

V3mepaTb anemeHTap-

HbI1 3NEeKTPUYECKNiA 3a-

pag.
HabntoaaTb NnHeyva-
Tble CNEeKTPbI N3nyye-
HUMS.

HabnoaaTtb Tpeku
anbMa-yacTuL, B Kamepe
BunbcoHa.

O6cyxpatb Npo6iemMbl
BNUAHNA PafnoaKTUB-
HbIX U3TYYEHUI Ha XU-
Bble OpraHu3Mmbl.

Bug koHTponsg,
n3mepuTenmn

becepga no so-
npocam, TecT.
KoHTponbHasa
pabora.

Bupg KoHTpon4,

6
N3IMEPUTENN

becega no Bo-
npocam.

CamocToATe/b-
Haa paboTa unu
TecT.
dun3nyeckunii
ANKTaHT.

TecT nnn 3afa-
HMA Ha COOTBET-
CTBUS.

bBecega no Bo-
npocam.

P unsnyec-Kuii
AVKTAHT nau
TecT.



Ne He-
pennly
poka

30/60

31/61

31/62

32/63

32/64

33/65

33/66

[OaTta

Tema
ypoka

yncno. AgepHole
CUnbl.

JHeprusa ceasun. [e-
(hekT macc.

PeweHne 3ajay Ha
3HEpruo ceasn, ae-
(hekT macc.

[eneHune agep
ypaHa. LlenHble agep-
Hble peakLuu.
AfepHblii peakTop.
MpeobpasoBaHue
BHYTPEHHel aHepruun
A4ep B aneKTpuye-
CKYIO 3HEpruo.
JlabopaTopHas pa-
6ota Ne 5. «3yye-
HVe feneHna agep
ypaHa no ortorpa-
PMAM TPEKOBY».
TepmosfepHasn peak-
uma. AToMHas aHepre-
TUKa.

Buonornueckoe geit-
CTBME paguauuu.

JNeMeHThbI cofepxa-
HUA

OHeprusa csasu.
LetekT macc.
DHeprua ceasu.
JedekT macc.

[eneHune agep
ypaHa. LlenHoble
AepHble peakuunu.
ANepHblil peakTop.

N3yyeHne aeneHus
A4ep ypaHa no go-

Torpatusam TPeKos.

TepmosgepHas pe-
akuma. AToMHas
3HepreTuka.

Buonormnyeckoe
felnicTBue pagma-
Lun.

Tpe6oBaHWS K YPOBHIO NMOArOTOBKM

3HaTb NOHATUE «MPOYHOCTb
aTOMHbIX Afep».

YMeTb pewaTb 3aga4m Ha
HaX0XJeHWe 3Heprum CBA3N U
fedekTa macc.

MoHnMaTb MexaHu3M feneHuns

afep ypaHa.

3HaTb YCTPOICTBO AAEPHOrO
peakTopa.

MprobpeTeHre HaBLIKOB Npu
paboTe ¢ 060pyLoOBaHUEM.

3HaTb YC/I0BMA NPOTEKAHNUA,
NpYMeHeHne TepMOosLepHOI pe-
aKymm.

3HaTb NpemMMyLLecTBa N Hefo-
CTaTKN aTOMHbIX 3/1EKTPO-CTaH-
LA,

3HaTb npasuia 3awnTbl OT pa-
AVNOAKTUBHbIX U3NYyYeHUN.
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OCHOBHblEe BUAbI feATeNb-

HOCTMW yYyeHUKa
(Ha ypoBHe y4ebHbIX fei-
CTBUIA)

Bug koHTponsg,

6
N3IMEPUTENN

CamocToATe/b-
Haa pab6ora.
CamocToaTenb-
Haa pab6ora.

CamocToATeNb-
Haa pab6ora.

D U3NYECKUiA
ANKTaHT.

OdopmneHune
paboThbl, BbIBOA.

TecT, becefa.

becepa.



Ne He-
pennly
poka

34/67

34/68

[OaTta

Tema
ypoka

KoHTponbHaa pa-
6ota Ne 5. «CTpoe-
HMe aToMa 1 aToM-
HOro agpa».
O6o06uieHne 1 cucTe-
mMaTun3auns nonyyeH-
HbIX 3HaHWIA. IToro-
BbIi1 YPOK.

JNeMeHThbI cofepxa-
HUA

CTpoeHune aTomMa u
aTOMHOrO fAgpa.

MoaBeneHue nTo-
roB.

Tpe6oBaHWS K YPOBHIO NMOArOTOBKM

YMeTb pellats 3ajaym no teme
«CTpoeHne aTomMa M aTOMHOT0

anpa».

O606ueHMe N cucTemaTu3aLns
MONYYEHHbIX 3HAHWUIA.
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OCHOBHbIe BUAbl AeATeNb-
HOCTMW yYyeHUKa

(Ha ypoBHe y4ebHbIX fei-
CTBUIA)

Bug koHTponsg,

6
N3IMEPUTENN

KoHTponbHas
paboTa.

TecT.



