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Pabouas mporpamma no yueOHomy mpenmety «Dusnkay (6a30BbId YPOBEHD)
(mpenmeTHast 061acTh «ECTeCTBEHHO-HAYYHBIE MPEIMETHI») (J1ajee COOTBETCTBEHHO
— mporpamMma 1o ¢u3uke, GU3KKa) BKIIOYAET MOSCHUTEIbHYIO 3alUCKY, COACPIKaHUE
oOy4yeHHs, IUIAHUpYyEMble pe3yJibTaThl OCBOCHUS MpOrpaMMbl 1O  (HU3HKE,
TeMaTU4YeCcKoe MIIaHUPOBAHUE.

[HOACHUTEJIBHA A 3AIIMCKA

PaGouas mporpamma mo QusuMke aIT 0O0y4AIOMUXCS C  3aJCPKKOM
ncuxudeckoro pazputus (nanee — 3[1P) Ha ypoBHe 0CHOBHOTO 001IEro 00pa3oBaHus
HOJArOTOBJIEHa Ha OCHOBe @enepanbHOr0 TIOCYIapCTBEHHOIO 00pa30BaTENIbHOIO
CTaHJapTa OCHOBHOro oOmero oopasosanus (IIpukaz Munnpocsemienust Poccuun ot
31.05.2021 r. Ne 287) (maiee — D®I'OC OO0OO), denepanbHON ananTUPOBAHHON
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs 17151 00y4YaroUXcs ¢
OTpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 Hosa6ps 2022 r. Ne 1025), @enepanbHoil paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpaszoBaHus o yueOHOMY mipeamery «®Pusuka» (0a30BbI ypoBeHb), KoHuenmuu
npenofaBaHus yuyeOHoro mpeamera «Dusnkay B 00pa30BaTENbHBIX OpPraHU3AIMIX
Poccuiickoit  denepanuu, peanu3yoMMX OCHOBHBIE  00I1I€00pa3oBaTeIbHBIC
nporpammel, ®DenepanbHOM  pabodeil MmporpaMMbl  BOCHUTAHUS, C  YYETOM
pacmpeieNieHHBIX 10 KilaccaM MpoBepsieMbIX TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS
denepallbHON aIaNTUPOBAHHON 00Pa30BATENBHONM MPOTPaMMBbl OCHOBHOTO OOIIEro
oOpa3oBaHus JIJ1s1 00YYAIOIINXCS C 3aJIEPKKON TICUXUUECKOTO Pa3BUTHSI.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebuniit  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOIMMM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (PU3MYECKHE 3aKOHbl MHPO3JaHUs
ABIISIIOTCSL  OCHOBOM COJZEpKaHUsI KypCOB XHUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKAa BOOpPYKAET OOYYAIOUIMXCS HAy4YHBIM METOJOM IIO3HAHMS,
MO3BOJIAIOIINUM MOJTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[IpenmMeT MakcHUMalbHO HampaBlieH Ha (OPMUPOBAHUE HHTEpeca K
INPUPOJHOMY M  COLUMAIbHOMY MHpPY, COBEpPUICHCTBOBAHME I03HABATEIbHOU
nestenbHocTH  oOywatomuxes ¢ 3IIP 3a cyer oBIageHHs MBICTUTEIBHBIMU
omnepauusMu CpaBHEHHUs, OOOOLIEHUs, pPa3BUTHUE CIIOCOOHOCTH APTYMEHTHPOBATH
CBOE MHEHUE, GOPMHUPOBAHUE BOBMOKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3BuTui0 y oOyuarommxcs ¢ 3[IP
OPOCTPAHCTBEHHOTO  BOOOpaXKEeHMs, (PYHKIIMOHAIILHOM TI'PaMOTHOCTH, YMEHUSA
BOCIIPUHUMATh U KPUTHUYECKH AHAIM3UPOBATH MHGOpPMALIMIO, MPEACTABICHHYIO B
paznuyHbIX (hopmax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUU
oOyyaroluxcsl  3aK/II0YaeTcss B YCBOGHUMM OCHOBBI  (DPM3MYECKHUX  3HAHMI,
HEOOXOUMBIX ISl IOBCEIHEBHOM XU3HU; HABBIKOB 3J0POBOTO M O€30MaCHOro Jis



YesloBeKa U OKpYXaroliei ero cpeasl 00pasa ®u3Hu; (HOPMUPOBAHUH 3KOJIOTHIECKON
KyJIBTYPBHIL.

[Iporpamma oTpakaeT coiep:kanue oOyueHus npeamety «Dusnka» ¢ y4eTom
0co0bIX 00pa3oBaTeIbHbIX NOTpeOHOCTEN 0Oyuaromuxcs ¢ 3[1P. Onagenune naHHBIM
y4eOHBIM MPEAMETOM IPEICTABIAET ONPEACICHHYIO TPYAHOCTD IS 00YJaromuXxcs ¢
3[IP. DOto cCBf3aHO C  OCOOCHHOCTSIMH  MBICIUTEIBHOM  JESATENbHOCTH,
NepUOJUYECKUMU  KOJICOAaHWSAMH  BHHUMAHHs, MalbiM  OOBEMOM  MaMSTH,
HEJOCTaTOYHOCTHIO OOIIero 3amaca 3HAHUM, TOHM)KCHHBIM TO3HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOT0 PA3BUTHSI.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4deOHOro mpeamera «Dusukan
HeoOxoauma ajanrtanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
MO3HABATEIBHBIM BO3MOXKHOCTSM JAHHOW KAaTErOPUH OOYyYalomIuxcs, y4deT WX
OCOOCHHOCTEH pa3BUTHS: UCIOJIB30BAHUE aJTOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXIPEAMETHBIX CBA3€H, IOCTETIEHHOE YCIOKHEHUE U3y4aeMOro MaTepuara.

JlanHast mnporpaMma KOHKPETH3UPYET COAEpXKaHUE IMpPEIMETHbIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMH O0O0pa30BaTEIbHOIO CTAHIAPTA, PEKOMEHYEMYIO
[OCJIEI0BATENbHOCTh HU3YUYEHHs Pa3lesioB (PU3UKU C YUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOro IIpolecca, BO3pPacTHBIX U
IICUXOJIOTUYECKUX ocoOeHHocTel oOyyatomumxcs ¢ 3IIP Ha ypoBHE OCHOBHOIO
oOuiero oOpa3oBaHMsl, ONpeNEIsieT MUHUMAJIbHBIM HAaOOp OIBITOB, JEMOHCTpAIUi,
OpPOBOAMMBIX ~ YYHTEJIEeM B Kjacce, JabopaTopHbIX paboT, BBIMTOIHAEMBIX

00yYarOIIUMUCH.
Merognueckorr OCHOBOM u3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOIO
oO1ero oOpazoBaHuUs SABJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOJIXO,

00ecTnieYnBaOIIUN JTOCTUKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIBTAaTOB MOCPEICTBOM OpraHu3aluu AKTUBHOMU
MO3HABATENILHON JESITEIIbHOCTH O0YyYaroluXcsi, 4TO OY€Hb BAXKHO TPH OO0yUYeHUU
nereit ¢ 3P, s KOTOPBIX XapaKTepHO CHUYKEHHE MO3HABATEIIbHON aKTUBHOCTH.

Hesan u 3axa4u n3y4enns yueOHoro npeamera « Dusuka»

Obwue yenu wu3ydeHus: ydeOHoro mnpeaMera «®Du3MKa» TMPEACTABICHbI B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOM 1eIbI0 O0yUEHHUsI ACTeH C 3aJCPKKON MCUXUYECKOTO Pa3BUTHS HA
JTAHHOM TIpEIMETE SIBJISICTCS: TOBBINICHHE COLMAIBLHON afanTaliy JeTe uepes
npuMeHeHne GU3NIEeCKUX 3HAHUHN Ha TPaKTHKE.

st obygaronuxcst ¢ 3I1P, Tak ke, kKak U 111 HOPMATHUBHO Pa3BUBAIOIIUXCS

CBEPCTHHUKOB,  OCBaMBAIOLIUX  OCHOBHYIO  00pa30BaTeibHYIO  IMpOrpammy,
JOMUHHUPYIOLIEE 3HaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre HuHTepeca M cTpemiieHus oOydatouuxcs ¢ 3[IP k

HAyYHOMY W3yYCHHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYaJlbHBIX W TBOPYCCKHX
CIIOCOOHOCTEM;

. pa3BuTHE 0a30BBIX IPEACTABICHUA O HAYYHOM METOJC ITO3HAHHS M
(bopMHUpOBaHUE MCCIICTOBATEIIHCKOTO OTHOIIICHHSI K OKPY>KAFOIITUM SIBJICHUSIM;
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. dbopMupOoBaHHE HAYYHOTO MHUPOBO33PEHUS, Ha JTOCTYITHOM IS
oOyuatomuxcs ¢ 3[IP ypoBHe, Kak pe3yibrara U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U
(dbyHlaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUE MPEACTABICHUN O poiu (U3UKU Ui PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHA.

JlocTikeHue 3TuX 1efieid 00ecreurnBaeTcsl peleHueM CIeAYIONINX 3a0ay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOCHUHU BEILECTBA, O
MEXAHUYECKHUX, TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. NpUOOpETEHNE YMEHUI OMUCHIBATD U OOBSICHATh (PU3NUECKUE SIBICHUS C
MCIIOJIb30BaHUEM TOTYUYEHHBIX 3HaHUH U C ONOPOM Ha TUIaH/CXeMY;

. OCBOCHHME METONOB PEIICHUS NPOCTEHMIINX PACUYETHBIX 3a4ad C
MCIIOJIb30BaHUEM (PU3HUECKUX MOENIEH C OOPOM Ha allrOPUTM;

. pa3BUTHE YMEHHM HAONIONAaTh NPHUPOAHBIE SIBICHUS W BBIIOIHATH

OMbBITHI, J1abOparopHbie PabdOTBl U  OKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS  C
UCIIOJIb30BAHUEM H3MEPUTEIbHBIX MPUOOPOB (10T PYKOBOJCTBOM YUHUTEIIN);

. OCBOEHHUE MPUEMOB PabOThI ¢ HHPOopMaIen HU3NUECKOTO COAepKaHus,
BKJIOYass HWHMOpPMAIIMI0O O COBPEMEHHBIX JOCTHXKECHHSIX (U3UKH, aHalu3 U
OllCHUBaHUE UH(HOPMAIINH;

. 3HAaKOMCTBO  cO  cepaMu  NPOPECCUOHAIBHOU  JAEATEIbHOCTH,
CBS3aHHBIMH C (DU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3MUECKON HAyKHU.

Ocob0ennocTH 0TOOpa M aganTALMM Y4eOHOT0 MaTepuaJia no Gpusuke

OcHoBoit 00yueHus oOydJarommxcs v 3I1P Ha npeMeTax
€CTECTBEHHOHAYYHOT'0 LUKJIA SIBISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIIbHBIX
omeparuii (aHaJu3, CHHTE3, CpaBHEHHE, OOOOIIEHHE) Ha OCHOBE BBIOJHEHUS
Pa3BUBAIOIINX YIPaKHEHUH, POpMHUpOBaHUE MPUEMOB YMCTBEHHOW paOOTHI: aHAIN3
WCXOIHBIX JIaHHBIX, IUTAHWPOBAHME MaTepHalia, OCYIIECTBICHHUE TOITAHOTO W
WUTOTOBOTO CAaMOKOHTPOJISl, a TaKXKe OCYIIECTBISIETCS JIMKBUIAIMS TMPOOETIoB B
3HAHUAX, 3aKpEIUICHNE U3YYeHHOTO MaTeprasa, oTpaboTKa aaropuTMOB, TOBTOPEHHE
npoiaeHHoro. bonpioe 3HaueHne mpuaaeTcsi YMEHHIO paccKa3aTh O BBITTOJHEHHON
paboTe ¢ TPaBUIBHBIM YMOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMHUHOJIOTUU H
COOJIIOICHUEM JIOTUYECKUX CBA3E€M B M3iaraeMoM Matepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO O00IIEro OOpa30BaHUSA TMO-TIPEKHEMY SIBISIOTCS
XapaKTepHBIMU: HEIOCTATOUYHBI YPOBEHb PAa3BUTHS OTACIbHBIX ICUXUYECKUX
MPOLECCOB (BOCTIPUSATHS, BHUMaHUS, MaMSTH, MBIIJICHUS), CHWKEHHBIH YPOBEHb
MHTEJJICKTYaJIbHOTO Pa3BUTHsI, HU3KUW YpPOBEHb BBITIOJHEHHUS Y4YeOHBIX 3aJaHM,
HU3Kas ycrnemHocTs oOydeHusa. [lostomy mnpu wusydenun ¢usuku Tpelyercs
IeJICHAITPAaBICHHOE HHTEJUIEKTyalbHOE pa3BuTHe oOyuatonuxcs ¢ 3[1P, oTeuaromiee
UX OCOOEHHOCTSIM M BO3MOXKHOCTSIM. Y4eT ocoOeHHocTell oOywatouuxcs ¢ 3I1P
TpeOyeT, 4yToObl MpPU HM3YYEHUH HOBOIO MaTepuayia o00sA3aTeNbHO MPOUCXOUIIO
MHOTOKPATHOE €ro IMOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHUE TEM U BOIPOCOB,
pPacKpbIBAIOIIUX CBA3b (PU3MKHU C JKU3HBIO; aKTyaJln3alMsl NEPBUUHOIO KU3HEHHOTO
OIbITa 00YYarOIIUXCS.



YcBoeHre mporpaMMHOrO0 MaTepuana Mo (u3uKe BbI3BIBAET OOJbIINE
3arpyaHeHus y oOyuwatomuxcsi ¢ 3IIP, mosromy Teopusi m3zydaercs 0e3 BHIBOJIOB
CIOXHBIX (opmys. 3amauyu, TpeOYIOIUe MPUMEHEHHUsS CJIOXKHBIX MaTeMaTHYeCKUX
BBIUKMCIICHUA U (PopMyll, B OCOOCHHOCTM TakKMX TeM, Kak «MexaHuueckoe
NBIKCHUEY», «ApXUMENOBA cHila», «MexaHudyeckass SHEprus», «NEKTPUUECKUE
ABIEHUSD», «IJEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KIJIACCE C TMOMOIIBIO
YUHUTEIS.

Ocoboe BHMMaHWE TIPU HM3YyYCHUH Kypca (PU3HKH YyIETSETCS MOCTAHOBKE M
OpraHU3alliy SKCIIEPUMEHTA, a TAK)KE MPOBEACHUIO (MMPEUMYIECTBEHHO HA KaXKIOM
YpOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid (BO3MOXXHO C  HMCIOJIb30BAHUEM
AIIEKTPOHHON JeMOHCTpamuu). HekoTopble TeMbl 005S3aTeIbHO JOJKHBI BKIIFOYATH
OTIOpHBIEC JTA0OpAaTOpHBIE PabOTHI, KOTOPHIE PA3BUBAIOT YMEHHUE TMOJb30BATHCA
MpPOCTEHIIUMU NPUOOPaMH, aHATU3UPOBATH TMOJYYEHHbIE JaHHbIE. B CBsI3U C
OCOOEHHOCTSIMU  TOBEJEHUS U JedTelbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKANIINN KOHTPOJIb
3a coOJII0/IEHUEM TIPaBUJI TEXHUKUA O€30MacHOCTU MPU MPOBEICHUN JTA00PATOPHBIX U
IPAKTUYECKUX padoT.

bonbmoe BHuManue npu uzydenun Gusuku noapoctkamu ¢ 3I1P obparmnaercs
Ha OBJIAJICHHUE UMHU MNPAKTUYECKUMU YMEHHUSIMH M HaBblkaMu. [IpemycmatpuBaercs
yYMEHBIIICHUE 00beMa TEOPETUUECKUX CBEJCHUM, BKIIOUEHUE OTACIbHBIX TEM WIH
LENbIX pa3fe’loB B Marepuainbl Juisi 0030pHOTO, O3HAKOMHUTEIBHOTO WM
dakynbratuBHOTO M3yuyeHus. [Ipennaraercss yMeHblleHHe 00beMa MAaTeMaTUYECKUX
BBIYUCJICHUH 3a CUET YBEJIMUCHHS KaueCTBEHHOTO OMMCAHUS SIBIICHUM U MPOLIECCOB

JlocTaTO4HOE KOJMYECTBO BPEMEHHM OTBOJMUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOMIMX CBs3b (PU3UKK C JKU3HBIO, C TEMHU SIBJICHUSIMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTBITA.

MakcuMallbHO ~ WCMOJB3YIOTCA ~ MEXKIPEIMETHbIE  CBA3M C  TaKUMHU
TUCHIUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecs c 3IIP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuaina B
pPa3JIMYHBIX ACHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUVIEHUHA  TIOJYYEHHBIX 3HAHUW W MPAKTAYECKUX yMeHUH. llo3Bomss
paccMaTpuBaTh OJWH U TOT >K€ Y4YEOHBIM MaTepual C Pa3HBIX TOYEK 3PCHHS,
MEXIIPEAMETHBIC CBSI3U  CIIOCOOCTBYIOT €ro JydllleMy OCMBICIIEHUI0, OoJee
MIPOYHOMY 3aKPEIJICHUIO MOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMECHUI.

IIpumepnble Buabl aesaTeqabHOcTH oOy4yarommuxcss ¢ 3IIP, oOycioBiieHHbIE
oco0bIMM  00pa30oBaTeJIbHbIMM  MOTPEOHOCTSAIMH M o0ecrevyuBaloIue
OCMBICJICHHOE OCBOCHHE COJIePKAHUN 00pa3oBaHus N0 npeamery «Puznka»

[IpumepHas TeMaTuyeckass ¥ TEPMHUHOJOTUYECKAs JEKCHUKA TI0 Kypcy (pu3uku
cootBercTByeT ®OIT OOO.

Conepxanue BUAOB AesTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax ¢usuku
OTIPENENSAETCS UX 0COOBIMH 00pa3oBaTENbHBIMU MOTPeOHOCTAMH. [ToMuMO TTUPOKO
ucnoiab3yeMbix B @OIT OO0 ob6mux ajisg BceX o0ydaromuxcsi BUIOB JIESITEIbHOCTH
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CJIeTyeT YCUJINTD BUABI ACSTEIbHOCTH, crieln(UYHbIC sl JAaHHON KaTeropuu JeTeu,
o0ecTeynBaroIIie OCMBICIEHHOE OCBOCHHE COACPIKaHUsI 00pa30BaHUA 10 MPEAMETY:
yCUJICHHE MPEIMETHO-TIPAKTHUECKON NeATeNIbHOCTH C aKTUBU3AIMEl CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepuaya C OIOpOil Ha aJrOpUTM; IOLIArOBOCTHY B M3YYECHUU
Marepuana; UCIOJb30BaHUE JOMOJHHUTEIbHONH BHU3YyaJIbHOW OMOPBI  (CXEMBI,
ma0JIOHbI, ONOpHbIE TaONMUIB); pEYeBOl OTUET O Tpolecce H pe3yJbTare
JesITeIbHOCTH; BBITIOJHEHNUE CIEIHATbHBIX 33JaHUH, 00eCTIeYMBAIOIINX KOPPEKIIUIO
perynanuu  yaeOHO-TI03HABATEIbHON JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTaTa.

Jna obyuaromuxcsi ¢ 3[IP cymiecTBeHHBIM SIBISIFOTCSI MpUEMbI pabOThI ¢
JIEKCHYECKUM MaTepuanoM 1o mpeamery. [IpoBoautcs crneuuanbHas paboTa O
BBEJICHUIO B aKTHUBHBIN CIOBapb 0OYYaIONMIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
W3ygaemple TEpMUHBI BBOJATCS Ha TOJMCEHCOPHONM OCHOBE, 00s3aTebHA
BU3YyaJIbHAs MOJEPKKA, AITOPUTMBI pabOThI C ONpEAEIEHUEM, OTIOPHBIE CXEMBI IS
aKTyaJu3alllyi TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMM 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOIIUXCS C
31IP, npu miaHupoBaHUU PabOThl YYEHHKAa Ha YPOKE CIEAyeT NPUICPKUBATHCS
CJIETYIOIIUX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3peliarhb
[0JIb30BAThCS MJIAHOM, COCTAaBJICHHBIM IIPU MOATOTOBKE JIOMAIIHETO 3a/1aHUs; 1aBaTh
Oojpile BpEeMEHHM TOTOBUTBCA K OTBETY Y JOCKM; paspemarb JelaTh
MpeBapUTENbHBIC 3alMCH, TIOTB30BATHCS HATIISAHBIMU TTOCOOUSMH.

2. Tlo BO3MOKHOCTHM 3a/JaBaTh OOYYAIOIIMMCS HABOJSUIME U YTOUHSIOLIUE
BOTIPOCHI, KOTOPBIE TIOMOTYT MM IOCJIEIOBATEIFHO U3JI0KUTh MaTepral.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOTO OOHAPYKEHUSI MPOOESIOB B MPOLLIEIIIEM MaTepurare.

4. B npotuiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YUEHUKOB O0palaeTcs
Ha HamOoJIee CIOKHBIE pa3/elibl n3ydaemMoi TeMbl. Heobxoanmo yarie oOpamarbest K
HUM C BONPOCAaMH, BBIACHAIOIIMMU TIOHMMaHuWe Y4YyeOHOro MaTepuala,
CTUMYJIMPOBATh BOIPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.

Mecto yueOHOro npeamera « ®usnka» B yueOHOM ILIaHE

B cootrBercTBUM C DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOT'O 00IIero oOpa3oBaHusl yueOHBIN npeameT «Dusnka» BXOIUT
B MpeAMETHYI0 00macTh «EcTecTBEHHBIE HAYKW» M SIBISETCS 00s3aTEIbHBIM IS
m3ydenus. Conepxkanue ydeOHOro mnpeaMera «®Dusmka», MPEACTABICHHOE B
®denepanpHOil padoueit mporpamme, coorBerctByer PI'OC OO0, dDenepanbHOi
oOpa3oBaTeIbHOM MpOrpaMMe OCHOBHOTO 00Imero ooOpazoBanus, dDenepaabHOM
aJanTHPOBAHHOW 00pa30BaTEIbHONM MpPOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs
JUTsT OOyYaroIMXCs ¢ 3aJCp)KKOW TCUXUYECKOTO pasBuTHs. OOIIee YuCiIO Yacos,
PEKOMEHIOBAaHHBIX ISl M3ydeHus (pusuku Ha 0a3zoBoM ypoBHE, — 238 yacoB: B 7
Kjacce — 68 4yacoB (2 vaca B HeJien0), B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
kiacce — 102 yaca (3 yaca B HefIeINi0).



COLEP)KAHUE YUYEBHOI'O ITPEJMETA «®U3MKA»

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKIEr0 MUPA

du3ukKa — HayKa O Ipupoae. ABieHus npupoabl (MCl). PusnyecKue SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BelUYuHBL. W3MepeHue ¢uznueckux BeluyuH. Q@usuyeckue
npu60pb12. Tlocpewnocms usmepenuti. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u qpyrue ecteCTBEHHbIC HAYKH H3y4aloT mpuponay. Ecmecmeenno-
HayuyHulll Memoo NO3HAaHus: Habnooenue, NOCMAHOBKA HAYYHO20 B0ONpoCd,
8blOBUIICEHUE  2UNOmMe3, JKCNepUMEeHm NO NpoeepKe 2unomes, 00bACHeHUe
Hab00aemoeo aenenus. Onucanue huzudeckux A81eHull ¢ NOMOUbIO MOOeNel.

[IpenMet u MeTO bl (PU3UKH.

ﬂeMomcmpauuu3

1. MexaHuueckre, TEIUIOBbIE, JJEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC
SIBJICHHUSL.

2. duszndeckue TpUOOPHI U MpolieIypa MPSMBIX U3MEPEHUN aHATIOTOBBIM H

U(POBBIM PUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUS H3MEPUTEIILHOTO TMpudopa (UCHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMECHTA).

2. 3MepeHne pacCTOSHUH.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos mMaivlx mei.

5. N3mepenne TtemmepaTypbl TpH IMOMOIIM JKUIKOCTHOTO TEpMOMETpa H
JTaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
wapuka, nyweHHo20 20pU30HmMaibHo, mem 0ovule, yem Oobuie 8blCOma nycKa.

Pasznea 2. IlepBoHayaibHbIe CBeJICHUA 0 CTPOCHUM BelIeCTBA

CrpoeHune BemIeCTBA: aTOMbl M MOJIEKYJbI, ux pasmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 8euecmaa.

JIBrxkenue uactui BemectBa. CBs3b CKOPOCTHM JIBMOKEHHMS YacTULl C
TemriepaTypoil. bpoyHoBckoe nBwxkenue, mnuddysusa. Bzaumoodeicmeue uacmuy
geujecmea. npumsdiceHue U OMmmaiKueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOCHUE 2d308, HCUOKOCMEU U MEEPObIX
(kpucmannuueckux) men. Bzaumoceazv medxcoy ceoucmeamu 6ewyecms 8 pPAa3HbIX

1 MC - sneMeHTHI cozieprkanusi, BKIIOYAIONME MEKIPSAMETHBIE CBSI3H, KOTOPHIE I0APOGHEE PACKPHITH B
TEMaTHYECKOM IUIAHUPOBAHUH.

% 31ech 1 aTee KypCHBOM 0003HAYCHBI TEMBI, H3yUeHHE KOTOPBIX IPOBOAMTCS B 03HAKOMHTEIBHOM IUIane. Ilexaror
CaMOCTOSITENILHO ONpe/elisieT 00beM N3ydaeMOoro MaTepHaa.

® Bee JlemoncTpanmu 1 JIaGopatopHbie paGoTEI, IPEACTABICHHBIC B COACPKAHHH, TOMYCKASTCS (MOXKHO) TIPOBOIUTD,
HCTIONB3YsT HHPOPMAITMOHHBIE U YJICKTPOHHBIC TEXHOJIOTHH (IIMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
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azpe2amHublX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHuvlx COCMOSIHULL 800bL.

ﬂemoncmpauuu4

1. HaGmroienre 6poyHOBCKOTO IBUKEHUSI.

2. Habmoaenue nuddysumu.

3. Habnwooenue  aenenuil, 0O BACHATOUUXCS NPUMSIICeHUEeM unu
OMMANKUBAHUECM YACNUY BeULeCMBA.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa oOuamempa amoma MmemoooOM psio08 (C UCHONL30BAHUEM
Gomoepadghuii).

2. OnbITHI TI0 HAOJIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEI IO OOHAPYKEHUIO MEHUCTBHSI CHJI MOJICKYJSIPHOTO TPUTKCHUS
(271eKmpOHHAA 0eEMOHCMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBH)KCHHE.
Cxopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM OgudiceHuu. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUduUHA
usMeHeHus ckopocmu o0eudxcenuss men. Macca kak mepa uHepmuocmu meid.
[InotHocTe BemiecTBa. CgA3b NAOMHOCMU C KOAUYECNEOM MOJNEKYl 6 eOuHuye
0b6véMma sewecmaa.

Cuia kak XapakTepuCTHKa B3auMojeucTtBus Ten. Cuna ynmpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwto ounamomempa. SIBIEHUE TATOTEHUSI U CUJA
Tsokectd. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tenma. HeBecoMocCTs.
CnoxeHue cuj, HapaBJIEHHBIX MO OAHOUN mpsmoil. PaBHoaeicTBytomas cui. Cuia
mpenus. Tperue ckoavocenus u mpenue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3
HabGnronenue MexaHnueckoro IBMXKEHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICCTBUIO TEl.

CrnoxeHue cuil, HalpaBJICHHBIX IO OJTHOU MPSMOM.

JIaﬁopamopubze pabomuel u onvimout

1. OnpeneneHre  CKOPOCTH  PAaBHOMEPHOTO  ABWXKEHHUS  (LIApUKa
B )KUJIKOCTH, MOJIEIM JJIEKTPUUECKOTO aBTOMOOWJS U T.1.) (271eKmpoHHas
demoncmpayusi).

N N

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IapHKa I0
HAKJIOHHOM TIJIOCKOCTH.
3. Ornpenenenue MIOTHOCTH TBEPAOTO TENa.

% 311ech 1 ajTee MPUBOAMTCS PACITHPEHHBII MEPEUeHb TAb0PATOPHBIX PAGOT H ONBITOB, H3 KOTOPOTO YIHTEIb ACIAeT
BBIOOD 110 CBOEMY YCMOTPEHHUIO.



4. OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsKeHHs (nedopmaiun)
IPY>KUHBI OT IPUIIOKEHHOW CHIIBI.

S. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHnne TBEPABIX TeJl, JKMAKOCTEH M ra30B

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus 2aza om o6Owvéma, memnepamypwl. llepedaua oOasnemnus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. Ilnesmamuueckue
Mawunsl. 3aBUCUMOCTD JTaBIICHUS JKUIKOCTH OT riryounsl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emsm u atMocdepHoe aaBiieHue. [lpuuunvl cyujecmeosanus
8030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8ucumocms ammocghepHo2o 0asieHus Om 8blCOMbl HAO YPOBHEM MODAL.
IIpubopul 0ns uzmepenus ammocghepnozo 0asnieHus.

eticmeue srcuoxocmu u eaza Ha nocpysiceénHoe 8 Hux mesio. BpITankuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnaearue.

Jemoncmpayuu
3aBUCUMOCTbD JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaya gaBieHUs ) KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBienue nercTBUst aTMochEepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TeJa U TJIOTHOCTH JKUIKOCTH.

1. PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue naBaHus TeJ: TUIABAHUE WM MOTPYKEHHUE TE B 3aBUCUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TE€Ja U KUAKOCTH.

Jlabopamopnwie pabomul u onvimol

ook whE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMaA TOTPYKEHHOM
B )KMJIKOCTh YaCTH TEa.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHUCTBYIOIIEH Ha  TeJo,
HOrpyKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIEH CHJIBI, JIEUCTBYIOLIECH Ha
TEJIO B JKUJAKOCTH, OT MACCHI TEa.

4, OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

NEUCTBYIOIIEH Ha TEJI0 B KHUIKOCTHU, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
TeJIa U OT INIOTHOCTH >KUJIKOCTH.

5. KoncrtpyupoBanue  apeomerpa  uWIM  KOHCTPYUPOBAHUE  JIOJKHU
U onpeaesieHue €€ rpy30I01bEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTB. DHeprus
Mexannyeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTh. [lpasuno
pasHogecusl pviuaza. Ilpumenenue npasuna pagnosecus pvluaea k 040ky. «3o10moe
npasuno» mexanuxu. KIIJI mpocTeix MexaHu3mMoB. IIpocThie MexaHU3MbI B OBITY H
TEXHHKE.

Mexanuueckas dHeprus. Kunemuueckas U NOMEHYUANbHASL  OHEPUSL.
lIpespawenue oonozco euda mexanuueckou SHepeuu 8 Opyeou. 3aKOH COXpaHEHUS
SHEPTrUM B MEXAHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomwt u onvimot’

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIHLHOU MOBEPXHOCTH.

2. UccnenoBanue ycnoBuil paBHOBECHUSI pblyara.

3. N3mepenne KII/ HAKJIOHHOM TLUIOCKOCTHU (21eKkmponnan
demoncmpauusi).

4, N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPTUU (2/1eKMpPOHHAA
demoncmpauusi).

8 KJIACC

Paspnen 6. TenuioBbie sIBJICHUA

OcHo6Hble NONOdHCeHUsT  MOAEKVIAPHO-KUHEMUYEeCKOU Mmeopuu  CmpoeHus.
sewecmea. Macca u pazmepvl amomos u monexyis. Onvimovl, noomeepicoaroujue
OCHOBHbLE NONOHCEHUSL MONEK)IAPHO-KUHEMUYECKOU MeopUl.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgnvie mena. Obvscuenue ceolicms 2azos, HcuoKocme u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKou meopuu.
CwmauuBanue u kanuiisapHvle a6neHus. 1ennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  uzmeHenus.  GHYMpEHHeU  SHepeUuu:
menjionepeoaia u cosepuietue pabomoi. Buowi menionepeoadu:
Menionpo8oOHOCMb, KOHBEKYU, U3TTYYEHUE.

KomunuectBo TemnoTsl. Yoenvnas mennoémxocms eewecmea. Tennoobmen u
menJiogoe pasHosecue. Ypasnenue meniogozo baniauca.

IInasnenue u omseepoesanue KpUCMaiIUieckux eewecms. Yoenonas menioma
naaenenus. Ilapoobpaszoseanue u xonodencayus. Hcenapenue (MC). Kunenwue.
Yoenvnas mennoma napoobpazosanus. 3agucumocms memnepamypvl KUNEHUs om
ammocgeprozo oasnenus. Brasicnocmo 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KII[] mennogoco Osucamers.
Tennosvle 0sucamenu u 3awuma oxpyicaroweti cpeowvt (MC).

3axon coxpanenus u npespawenus dHepeuu 8 mennogwvix npoyeccax (MC).

Jemoncmpayuu

11



Hab6nronenne 6pOyHOBCKOTO IBYKECHHSI.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust TeJl.

V3meHeHre naBieHHS ra3a MpU W3MEHEHWH 00BhEMa M HarpeBaHUU WA
OXJTKICHUH.

Ok whE

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

1. Bue! Termonepenayn.

8. OxJtaykIeHue P COBEPIIICHUH PaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HaOGmoneHue KumneHus.

12. HabGnroaeHue MOCTOSHCTBA TEMITEpaTyphl MPH TIIaBICHUH.
13. Mogenu TeIIOBbIX ABUTATENIEH.

Jlabopamopnwvie pabomul u onvimul

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKmpOHHAA 0eMOHCIMPAYUUSL).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

4, OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbITEI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

6. Ilposepxa cunomesvi JUHEUHOU 3ABUCUMOCMU OTUHbL CMOAOUKA
HCUOKOCMU 8 MEPMOMeMPUYecKol mpyoke om memnepamypbi.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TEerIonepeaur U paboThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs] TEMJI0OOOMEHA MPU CMENIMBAHUU XOJOTHOM U
ropsiyer BOJBL.

Q. OnpedeneHue Koauuecmea meniomsl, HNOJYYEHHO2O0 B000U Npu

MenioooMene ¢ HazpemviM MeManIUdecKuM YUIUHOPOM.
10. HccnenoBanwue mporiecca UCTIapECHHUS.
11. OmnpenenieHrie OTHOCUTEIIBHON BIAXKHOCTH BO3/TyXa.
12.  Onpeoenenue yoenvHoti meniomsl N1a61eHUs 1bOd.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsKEHHBIX TEI.

DnekTpudeckoe mojie. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
Ka4ecmeeHHOM YpPOGHe).

Hocumenu snexmpuueckux 3apsoos. DnemMeHmapHulil 91eKMpudecKuti 3apso.
Cmpoenue  amoma. 1IpOBOIHMKM W  AUDJIEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO 3apsija.
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DNEeKTpUYEeCKUd TOK. Vcnosus cywecmeosanuss 31eKmpuyecko2o moxd.
Hcrounnkn MOCTOSIHHOTO TOKa. JIeWCTBHS AJIEKTPUUECKOro ToKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUuyecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ¥ MOIIHOCTH D3JIEKTPUUECKOrO TOKa. 3akon [[coyns—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUYECKOU dHepeuu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIeKTpuueckoe HamnpsbkeHue. CONpOTUBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eewjecmaea. 3akoH OMa NSl ydacTKa IeTH.
[TocnenoBarenbHOE W MapajyIeIbHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumuoe none 3emau u e2o 3Hauenue O0Oas dacuzHu Ha 3emne. Onvim
IApcmeoda. Maznumnoe none anekmpudeckoeo moxa. llpumenenue 3nekmpomacHumos
6 mexHuke. [leiicmeue MacHUMHO20 NOAA HA  HNPOBOOHUK C  MOKOM.
Onexmpoodsueamens NOCMOAHHO20 MOKaA. Mcnonvsoganue snexmpoosuzcamenei 8
MEXHUYEeCKUX YCmpoucmeax u Ha mpancnopme.

Onvimoer apades. HAsnenue snekmpomachumuou unoykyuu. Ilpasuno Jlenya.
Anexkmpozenepamop. Cnocobwi noJyYyeHust 9JIeKMPUYECKOU oHep2UlU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEl.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.
DJeKTpocTaTUIeCKast MHAYKIIUS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

0. DaexTpu4ecKuil TOK B KUIAKOCTH.

1. Ta3oBbIil pa3ps.

2. VI3MepeHnue cCuibl TOKa aMIIEPMETPOM.

13. H3mepenwue >AEKTPUISCKOTO HATIPSHKCHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHHIA.

15. BsaumoneiicTBre TOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHue HEBO3MOKHOCTH pa3/ICJICHUs TTOJIFOCOB MarHUTA.

17. MopaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmiT OpcTena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTATENh MOCTOSTHHOTO TOKA.

22. MHccnenoBanue sSIBICHUS JICKTPOMATHUTHON MHIYKIIHH.

23.  Ompiter Gapages.

24. 3aBHCHMOCTb HANpaBIEHUS HWHAYKIIMOHHOTO TOKa OT YCIOBUW €Tro
BO3HUKHOBEHHUSI.

PR BPROOoNOORWNE
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25.  DueKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie padomul u onvimul

1. OneITel TIO HAOMIONEHUIO DJCKTPHU3AIMHM TN WHAYKIMEH W Tpu
COTPUKOCHOBEHUH.

2.  HccnemoBaHwe IEHCTBUS AIIEKTPUYECKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI MEKTPHUSCKOH IETH MOCTOSHHOTO TOKA.

4.  VI3MepeHue u peryJIMpOBaHUEC CHJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  Uccneoosanue 3agucumocmu cuivl moka, udyuje2o yepesz pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3Ucmope.

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCHb  JJIeKMPUUECcKO20
Cconpomuenenus npooOHUKA OMm e20 OJUHblL, NIOWA0U NONEPeyHO20 CedeHus U
mMamepuana.

8.  Ilposepxa npasuna crodceHuss HANPANCEHUU NPU NOCIEO008AMENTbHOM
COeOUHEHUU 08YX Pe3UCTNOPOB.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenne paboThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OrmpeneneHue MOUTHOCTH DJJIGKTPUUYECKOTO TOKa, BBIIEISIEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnenoBaHWe MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHme MarHMTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB TIPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue neWCTBHS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTYIIKH C TOKOM W MarHuTa OT CHJIbI TOKAa M HaIlpaBJIEHUs TOKa B KaTYIIKE.

18. M3yuenue AecTBUS MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomuol 31eKmMpoOsUaAmeis.

20. UMswmepenue KIIJ] anexTpoaBuraTenbHON yCTAaHOBKH.

21. OmnpITel MO WCCJICAOBAHHUIO SBJCHUS JJICKTPOMATrHUTHOW WHIYKIIHH:
UCCJICIOBAaHUE U3MEHEHUH 3HAYCHUS U HAIIPaBJICHUS MHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCHTENIBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE MpPAMOJIMHENHOE
nBUkeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIss U MSHOBEHHAs
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npsamonunetinoe o0sudicenue. CBOOOTHOE
naneHue. Onvimol 1 anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepsbiii 3akoH Hbrorona. Bropoii 3akoH Herorona. Tperuii 3akoH HbroToHa.
Ipunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs NOKos1, Opyaue Uuobl MpPeHUsL.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuyeckas ckopocme.
Hegecomocmo u nepezpysxu.

PaBHOBecue maTepHallbHOW TOUKU. AOconiomuo meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocblo epaujeruss. MoMeHT cuiibl. Llenmp msswcecmu.

Nmnynsc Ttena. Hzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
uMItyiasca. PeaktuBnoe asmxenue (MC).

Mexanudeckass pabora M MOIIHOCTh. PabGorta cun TskecTu, ympyeocmu,
mpenus. Ceazv sHepeuu u pabomsi. lloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
MOBEPXHOCTBIO 3eMIIH. [lomenyuanvruas snepeus cocamou npyscunsl. Kunernueckas
sHeprusi. Teopema o Kumemuueckou sHepeuu. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPIHUN.

Jemoncmpayuu

1. Habnrogenne MexXaHM4eCcKOTO JBUYKEHHUS Tella OTHOCHTEIbHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHeHre myTed M TPACKTOPUM ABMIKEHHS OJHOTO M TOrO K€ Tela
OTHOCUTEJILHO Pa3HbIX TeJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.

4, HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. HaGnronenue nBuKeHUS Tela Mo OKPYKHOCTH.

6. HaGmtonenne MexaHMYeCKUX SIBJICHHUM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBUXEHUH OTHOCUTEIHHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Telia U JEHCTBYIOIIEH Ha HETro
CHJTBI.

8. HaGnronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.

9.  N3meHeHue Beca Tejia MPH YCKOPSHHOM JIBH)KCHHUH.

10. Ilepenaua umiynbca Npyu B3aUMOJACHUCTBUU TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUS.

15. CoxpaHeHre MEXaHUYECKOW YHEPTUHU TIPU CBOOOTHOM I1aJICHUHU.

16. CoxpaHeHWe MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela TIO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimoul
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1.  Koncmpyupoeanue mpaxkma 075 pazeoHa u OaIbHetuleco pagHOMEPHO20
OBUIICEHUS WLAPUKA UTIU METIeHCKU.

2. Omnpenenenue cpeaHell CKOPOCTH CKOJBKCHHUS OpycKa WU JBHIKCHUS
IIapyKa 1Mo HaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHre yCKOPEHHs Tella MPH PaBHOYCKOPSCHHOM JIBIDKCHHH I10
HAKJIOHHOH INIOCKOCTH.

4, HccenenoBanue 3aBUCMMOCTH IYyTH OT BPEMEHH IPU PaBHOYCKOPCHHOM
JBYDKEHUN 0€3 HAaYaJIbHON CKOPOCTH.

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYAanbHOU CKopocmu nymu OMHOCANMCA  KaxK pﬂd HEUEMHbIX Yucenr, mo
coomeemcecmeyrowue nPOMeENCYmMKU 6pEMEHU 00UHAKOBDL.

6. UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBXKEHHSI OT CHJIbI
HOPMAaJILHOTO JIABJICHUS.

7. Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

Q. Omnpenenenre pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Ompenenenue pabOTBl CUJIBI  YOPYTOCTH TMpU TOIBEME Tpy3a
C MCIOJIb30BaHUEM HEMOJIBH>KHOTO U MOABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarensHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOAHUMU: MEepUO,
4acToTa, aMIUIATyIa. Mamemamuueckuu u npysicunHviu masmuuxu. llpespawenue
9HepeUU npu Ko1ebamenrbHOM O8UNHCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanudeckue BoiHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 80aHbl. [[MUHa 60IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meite, ceticmuyeckue 8onnvl (MC).

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u
VIbMPA3EYK.

Hemoncmpayuu

1. HaOmronenne xoneOaHUN Ten MOJ NEWCTBUEM CHIIBI TSDKECTH W CHJIBI
YIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOmnronenue BeIHYXICHHBIX KOJIEOAHUM U pe30HaHCA.

4, Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. Onpenenenrne YacToThl M TepuUofa KOJICOAHWM MaTEMaTHYECKOTO
MasiITHUKA.
2. Omnpenenenre 4aCTOTHl W TEpHOJa KOJeOaHW MPYKWHHOTO MasTHUKA

(271eKmpoHHas 0emoHcmpayusi).
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3. HccnenoBanne 3aBUCHMOCTH TiEpHOJa KOJICOAHWN TIOJBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH — IlepuojAa  KoJI€OaHUN  IPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a (2/1eKMpPOHHAA 0EMOHCMPAUUSL).

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnpITel, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh TEpHOJia  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPY>KUHBI.

1. N3mepenne  yckopeHHS  CBOOOJHOTO  TAACHUS  (271eKMPOHHAsA
demoncmpauus).

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbBIE BOJHBI

DJIEKTPOMAarHUTHOE  MOJIE.  ODJNEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
INEKMPOMACHUMHBIX 607H. [llkana snekmpomacHummusix 601H. Hcnonvzosanue
INEKMPOMACHUMHBIX 8OJIH 0I5l COMOBOU CEA3U.

OnexkTpomMarHuTHass npupoga ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa

CBETa.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jaéopamopnvie pabomot u onvimot’

1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOMJIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JIyueBas Mmoaenb cBera. Microunuku cBera. [lpsamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxkeHue cBeta. [lnockoe 3epkano. 3axkoH
OmMpadicenus ceema.

[Ipenomnenue cBetra. 3akOH TIpeIOMIIEHUS cBeTa. [lonnoe 6HympeHnee
ompadxcenue ceema. Fcnonvzoganue NOAHO20 BHYMPEHHE2O0 OMPAdiCEHUs 8
ONMUUECKUX C8eMOBOOAX.

Jluaza. Xonm unydet B smH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocmo u
O0AIbHO30PKOCMD.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvt Hotomona. Cnoowcenue
CNEeKMPAIbHbIX YBEMO8.

Hemoncmpauuu

1. [IpsiMmonuHeEtHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTuyeckuid CBETOBO/I.

Xox myueil B coOuparoliei JInH3e.

XO0JI qy4der B pacCEUBAIOLIEH JIMH3E.
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8. [Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIMH3.

Q. [Ipuniun aeiictBus oToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens riasa.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

12. Tlonydenue 6en0ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHHS CBETOBOTO JIyda OT yIJia
MaJICHUS.

2. N3yuenne xapakTepUCTUK N300paXeHUS TIPEAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCHMOCTH YIJIa TIPEIOMJICHUS CBETOBOTO Jiyda OT
yTiia aJeHus Ha TPAHUIIE «BO3TYX—CTEKIIO.

4, [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenue  (QOKYCHOTO  pacCTOSIHUSL W ONTHYECKOM  CHIIBI
cobuparomel JUH3bI (21eKMPOHHASA 0EMOHCMPAYUL).

6. OnpITel O Pa3lOKEHHIO 0€eJoro cBeTa B CICKTP (21eKmpoHHAA
demoncmpauusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUU Yepe3

I[BETOBbIC (DUIIHTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimbl Pezepgpopoa u mnaHeTapHas Mojeinb aroma. Mojenb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, 6bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyxknouwnasa moodenb amomuozo Adpa. Hzomonvl. Paouoaxmuembvie
npespawerus. 1lepuoo nonypacnada amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCCOBOIO 4YHUCEI.
Peaxyuu cunmesa u denenus sioep. Ucmounuku swepeuu Connya u 36630 (MC).

Snepnas sHepretuka. /Jleiicmeus paouoakmuHuIX U3IYUEHUU HA JHCUBbLE
opeanuzmel (MC).

Jemoncmpayuu
CrexTpbl U3ITy4EeHUS U MOTJIOIEHUS.

CnekTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

Habmronenue tpekoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.
JIaﬁopamopubze pabomuel u onvimout

R

1.  Habnawooenue cniowHbix u TUHEUYAMbIX CHEKMPOB UTYUEeHUsL.

2.  HccrmenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIIBI 1O TOPMO3HOMY
myTH (110 dhoTorpadusiM) (21eKmpoOHHAA OeMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO0-0000 1AM MOAYIb

[ToBTOpUTENBEHO-000011AI0IIMI MOAY/Ib IPEIHA3HAYEH JJI CUCTEMAaTU3aluu U
0000IIEHNsT MPEIMETHOIO COJEP)KAHUSA U OMNbITA JAEATEIbHOCTH, MPUOOPETEHHOIO
IPU U3YYEHHUHU BCErO Kypca (PU3HKH.

[Ipy M3y4eHUM NAHHOIO MOIYJIA PEaTU3yIOTCd M CHUCTEMATU3UPYIOTCS BHJIbI
JESTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEUMBAETCSA JOCTH)KEHHE NPEIMETHBIX U
METANpPEeAMETHBIX  IUIAHUPYEMBIX  pe3yapTaToB  oOyueHus,  (opMupyercs
€CTECTBEHHO-HAYyYHAs! TI'PAMOTHOCTb. OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBIICHUW TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUSIMH OOBACHATH (pu3nueckue
ABJICHUSA, TIPUMEHAS MOJyYEHHBbIE 3HAHUA, pemarb 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO NEATETBHOCTHBIN XapaKTep JAHHOIO pasjesa pealiu3yeTcs 3a
CYET TOT0, YTO yYAIIHMECS BBITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTh M HAy4YHO OOBACHATH
(¢uznyeckue SBICHHS B OKpYXKaIOLIeH NPUpo/ie U IOBCETHEBHON XKU3HU;

" JICIIOJIB30BAaTh 0]l PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
(u3nyeckux SBICHUI, B TOM 4YHUCIE JJs MPOBEPKU TUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJOB;

" OOBACHATH C ONOPON Ha AUIAKTUYECKUH MaTepuall Mocjie OOCYXKIEHHUS C
[elaroroM Hay4yHbl€ OCHOBBI HamOOJIEe Ba)XHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HalmpuMep, NPAaKTHYECKOTO MCIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPAILICHUS M COXPAHEHUs BCEX HM3BECTHBIX BHUJOB
SHEPIUH.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAET  OKCIIEPUMEHTAIBHOE
uccaenoBaHre O00O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHHUE Meaarora M Mpu €ro
nmoMou. Pasmen 3aBepmiaercss NPOBENCHUEM JUArHOCTUYECKOW M OLIEHOYHOM
paboThI 32 Kypc OCHOBHOM IIKOJIBI.

IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoeHus oOyuaromumucs ¢ 3P ydyeOHoro mpenmera
«Dusuka» MOKHBI COBNAAaTh C pesyiabTaTamMu denepanbHON pabouei mporpaMmsl
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

Haubonee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynbTaTe nzydenus GpuU3MKA Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs y
obyuarorierocst ¢ 311P 6yayt copmupoBansl ciaeayronye TUYHOCTHBIE Pe3yIbTaThI
B YAaCTH:

1) maTpruoTUYECKOTO BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpakJaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKEHUN
1)76371:97

OCO3HAaHWE BAXHOCTH MOPATBbHO-3TUYECKUX MPUHLHUIOB B JIE€ATEIHHOCTH
YYEHOTO;

3) 3CTETUYECKOTr0 BOCIIUTAHHS:

BOCTIPUATHE SCTETUUYECKUX KadecTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) EHHOCTH HAYYHOTO TTO3HAHU:

OCO3HaHUE IICHHOCTH (U3NYECKOM HAayKd KaK MOIIHOTO MHCTPYMEHTA
NO3HaHWSI MHUpPA, OCHOBBI PAa3BUTUS TEXHOJOTUH, BaKHEMILEH COCTaBIIAIOIICH
KYJIbTYPBI;

pa3BUTHE HAy4YHOU JIOOO3HATEIBHOCTH, HHTEpPEca K MCCIEA0BATEIbCKOM
JESITeNIbHOCTH;

5) bopMupoBaHUs KyIbTYpPbl 30POBbS U SMOIMOHAIBHOIO OJIArONOIyYHs:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KH3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH MPaBUJI O€30MaCHOTO MOBEACHUS HAa TPAHCTIOPTE,
Ha JIOpOrax, C 3JEKTPUUECKUM U TETUIOBBIM 000PY0BaHNEM B JOMAITHHUX yCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHU, MPU3HAHKE CBOETO MpaBa Ha OIIHUOKY
¥ TaKOTO KE€ TIpaBa y IPyroro 4eJI0BeKa;

6) TPyA0BOTO BOCITUTAHMUS:

7) aKTUBHOE y4yacTHE€ B PEIICHWW MPaKTUYECKUX 3aaad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHW3alMi,  HACEJIEHHOTO  IyHKTa, pOJHOTO  Kpas)
TEXHOJIOTMYECKON W COLMAIbHON HANpaBJIEHHOCTH, TPEOYIOUIMX B TOM 4YHCIE U
bu3nUecKuX 3HAaHUM;

MHTEpEeC K MPAKTUUYECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX C PU3UKOM;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTAllUsI Ha TpUMEHEHHE (U3MYECKUX 3HAHUM IS pelieHus 3anad B
o0JacTu OKpyXarolie cpenpl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOKHBIX
MOCTIEICTBUIA JISI OKPYKAIOIIEH CPE/Ibl;

OCO3HaHWE TJIO00ATBHOTO XapakTepa JKOJOTUYECKUX MpoOJeM W MyTed HX
pEIICHNUS;

9) amanTanuu K N3MEHSIOIIUMCS YCIIOBHSIM COITMAIBHON M IPUPOJTHOMN CPEIbl:

NOTPEOHOCT, BO B3aWMOJACWCTBUM TPH BBHIMIOJHEHUH HCCICAOBAaHUN U
POEKTOB (PU3NIECKON HAMTPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JIPYTHUX;

NOBBIIICHHE YPOBHS CBOEM  KOMIIETEHTHOCTH Yepe3  MPaKTHUYECKYIO
JeSITeNIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie (POpMyIHUPOBATH
UJeH, TOHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSAX;

20



OCO3HaHMe Je(hUIUTOB COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEH B 001acTH
bu3uKy;

TUTAHUPOBAHKUE CBOETO PAa3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UUECKUX 3HAHUM;

CTpEMJICHHE aHAJM3UPOBATh W BBISABIIATH B3AUMOCBSI3U MPHUPOJBI, 00IIEeCTBa U
HSKOHOMUKH, B TOM YHUCJIC C UCTIOJIB30BaHUEM (PU3NICCKUX 3HAHU;

OIICHKA CBOMX JEUCTBUH ¢ Yy4€TOM BIHMSHHS Ha OKPYKAIOIIYyI Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHusepcanbHblMu y4eOHbIMU NOZHABAM EIbHBIMU OClICHEUAMU:

1) 6a30BBIC JIOTUYECKUE ICHUCTBUSA:

BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHaBJIMBATh CYIECTBEHHBIM NPHU3HAK KIACCHU(PUKAIIMKU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBAEMBIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINXCS K (DH3NICCKUM SIBIICHHSIM;

BBEISIBIIATh TPUYUHHO-CJICICTBECHHBIC CBS3M TPH  HM3YYCHHH (DU3UICCKUX
SBJICHMA W TPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIH30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DHU3HMUECKUX
BEJIUYHH, P HEOOXOAUMOCTH TIOJI PYKOBOJICTBOM YUHTEIA;

BBIOMpATh Croco0 pemieHus y4yeOHOW ¢u3uuecko 3amaund (CpaBHEHHUE
HECKOJIbKUX BapUAHTOB pEIICHMs, BBIOOp HaubOoyiee MOAXOIANIETO0 C Y4ETOM
CaMOCTOSITENIHO BBIIEJIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE ICHCTBUS:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTh IO IUIAHY OIBIT, HECIOXHBIM (U3HUECKUH OKCIICPUMEHT,
HeOOJIbIIOE HCClIeJOBaHUE (DU3MUECKOTO SIBICHMS, NpPU HEOOXOAMMOCTH MO
PYKOBOJICTBOM YUHUTEIIS;

dbopmynupoBaTh O0OOIIEHUST W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOJI0JICHM S, OTIBITA, UCCIICIOBAHUSI C OTIOPOM Ha TJIaH/aTOPUTM.

3) paboTa ¢ uHdopmanue:

MPUMEHATh PA3JIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl IPH IOUCKE H
otbope mHMOPMAITMU UK JTaHHBIX C YYETOM MPEJIOKEHHON y4eOHOU (u3nuecKon
3a/1auu, IPU HEOOXOAMMOCTH IO PYKOBOJACTBOM YUUTEIS;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHDOpMAIMM W WUIIOCTPUPOBATH pEIlaeMble 3aJaud HECIO0XHBIMH CXEMaMH,
TUuarpaMMaM#, THOU TpadUKoi U UX KOMOMHAITUSMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osgnaodenue YHUGepcanbHbIMuU yueoHbIMU KOMMYHUKAMUGHLIMU
oelicmeuamu:

1) obmieHue:

B X0JIe 00CYXXJIeHUsI y4eOHOro MaTepualia, pe3yJbTaToB J1a00paTOPHBIX pabOT
U TPOEKTOB 337aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJ1aeMOW TEMbl M BBICKA3bIBAThH
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ujeu, HaleleHHble Ha pEIIEHHE 3aJaud U MOAJep)KaHue OiarokenareabHOCTH
OOIIIEHHUS;

COIOCTAaBIISATh CBOU CYXKJICHMSI C CYXKIEHUSIMU JPYTUX YYaCTHUKOB JUajora,
oOHapy>KUBaTh pPa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

nyOJUYHO TPEJCTaBISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, IPOEKTA).

2) coBMECTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

NOHMMAaTh W MCHOJh30BaTh MPEUMYIIECTBA KOMAHIHON M WHANBUAYyAIbHON
paboThI IPH PEIICHUN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATH [[EJIM COBMECTHOMU JeSITEIbHOCTH, OPTaHU30BBIBATH JCHCTBUS 1O €€
JOCTHKECHHIO: PACTIPEACIIATh PO, OOCYKAATh MPOIECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOJIBKHUX YEJIOBEK;

BBINOJHATh CBOIO YacTh pabOThl, JOCTHras KaueCTBEHHOI'O pe3ysibTara II0
CBOEMY HANpaBICHUIO U KOOPAUHHPYS CBOM JEUCTBUS C JPYTMMHM YIEHAMU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOLIMH MNPOAYKT IO KPUTEPUAM,
CaMOCTOSITENIEHO C(POPMYITHMPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHUSL.

Osnadenue yHugepcanbHblMu yueOHbIMU PECYIAMUCHBIMU OCUCH BUAMU:

1) camoopranuzanusi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOUINX st
pemienus GU3nIecKux 3HaAHUH,

OPUEHTHPOBATHCS B  PA3NMMYHBIX  MOAXOAAaX  MNPHUHATHS  PEIICHUH
(MHIMBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIINE, MPUHATUE PEIICHHUI TPYIION);

COCTaBIISITh AITOPUTM peleHus (GU3HUECKON 3aaun WU TTaHa UCCIIeI0BaHUS
C y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, MOJT PYKOBOACTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CHUTyalluM W TpeqiaraTh IUlaH €€ W3MEHEHHUs, IMpH
HEOOXOMMOCTH O] PYKOBOJICTBOM YUHUTEIS;

OOBSICHATH  NPUYUHBI  JOCTHXKEHHUS  (HEJOCTWXKEHHUS]))  pe3ysbTaToB
JesITeNIbHOCTH, AaBaTh OL[CHKY IPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBHSIM.

3) SMOIMOHALHBIA WHTEIJIEKT:

CTaBUTH Ce0sl Ha MECTO JPYroro 4YejoBeKa B XOJAE CIopa WM JUCKYCCHHM Ha
HaY4YHYIO TeMY, TIOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTHKY JPYTOTO.

4) npuHaTue ceds U APYTUX:

npuU3HaBaTh CBOE MPAaBO HA OMIMOKY MpHW pEeIIeHWH (PU3UYECKHUX 33734 WA B
YTBEPXKJACHUSX Ha HAyYHBIE TEMBI M TAKOE K€ MPaBO APYTOTO.

HPEAMETHBIE PE3YJIBTATBI

TpeGoBaHus K MpeAMETHHIM pPe3yJIbTATAM OCBOEHHUSI Y4eOHOI0 MpeaMeTa
«®u3ukay, pacnpeaejeHHble 10 roIaM 00y4eHust
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Pesynbratel mo rogam (GoOpMyNIHpYIOTCS MO MPHUHIMITY J00AaBICHHUS HOBBIX

pe3yibTaTOB OT rojia K TOoAy (pe3ynbTaTbl OYEpPEJHOTO Toja MO YMOIYaHHUIO
BKJIFOYAIOT PE3yJbTaThl NPEIbIAYIINX JIET).

7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI  OTpaXaTh

c(hOpPMHUPOBAHHOCTD y 00YYAIOIIUXCS YMEHUI:

OpUEHTHUPOBATLCS B TMOHATHUSIX M ONEPUPOBATH MMH Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKHUE SIBICHUS; HAOIIOJCHUE, IKCIIEPUMEHT, MOJIETb,
TUIIOTE3a; CAUHUIBI (PU3MUECKUX BEIUYMH; aTOM, MOJIEKYJia, arperatHble
COCTOSIHMS BemecTBa (TBEpHOE, MKUIKOE, Ta3000pa3HOE); MEXaHHYECKOe
NBIKEHUE (PAaBHOMEPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPaeKTOpusi,
paBHOAeicTBytomass  cui,  gedopmanus  (yopyras, — IJIaCTHYECKas),
HEBECOMOCTh, COOOIIAIOIIUECs] COCY/Abl, C ONOpPOM Ha AUAAKTUYECKUU
MaTepualn

paznuyath sBiIeHusA (qud@y3us; TEMIOBOE [BH)KEHHME YacCTULl BEIIECTBA;
PaBHOMEPHOE JBH>KEHUE; HEPAaBHOMEPHOE JBH>KCHUE; WHEpLHUS;
B3aMMOJICUCTBUE TEN, pagHoGecue mMeEEPObIX mell C 3AKPenjiéHHOU OCbio
épawenusl; Tiepeaada NaBJICHUS TBEPABIMU TEJIaMHU, KUIAKOCTAMH U Ta3amu;
aTMocepHOE JlaBlieHWE; IUIaBaHWE TeJI; TMPEBPAICHUS MEXaHUYECKOU
SHEPruM) IO OMMCAHUIO WX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3MYECKOE SIBJICHHE, MOCIe MPEeABAPUTEIHLHOIO
00CYXJIeHHUsI C TIEAarorom;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBIICHUI B OKPYKArOIIEM
MHUpE, B TOM 4YHclie (U3HUECKUE SBJICHUS] B TIPUPOJC: MPUMEPHI JBIKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW IPUPOAE; NEUCTBUE CHUIIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JaBJICHUS Ha >KUBOU
OpraHu3M; IUIaBaHWE PbIO; pbIYard B TEJE YeJIOBEKa; MPU STOM MEPEBOJUTH
NPAKTUYECKYI0  3aady B y4eOHyl,  BBIJCIATh  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJICHUH C TTIOMOIIBIO T1€/1arora;

ONUCHIBATh M3YyYCHHBIC CBOMCTBA TeNl W (DU3WYECKHUE SIBJICHUS, HUCIOJIb3Ys
dbuznyeckre BeMMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpPEMsl, IMYyTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYT'OCTH, CUJIa TSXKECTH, BEC TeJa, CUJia
TpeHUs, JaBjieHue (TBEPAOro TeJa, *KUIKOCTU, Ta3a), BBHITAJKUBAIOINIAS CHUIIA,
MEXaHH4YeCcKass paboTa, MOIITHOCTbD, IJICUO CHJIBI, MOMEHT CHUIIBI, KOO PHUITHCHT
MIOJIE3HOT0 JIEUCTBUSA MEXAHU3MOB, KHUHETHUECKAs U MOTECHIMAIbHAS SHEPIrus)
C OMOpoi Ha CXeMy; NpH OIMUCAHWU PACKPHIBATh (PU3UYECKUN CMBICI
WCIIOJIB3YEMbIX BEIMYWH, UX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums opmynsl, cesazvleaoujue OAHHYI0 QUIUYECKYI0 8eIUYUHY C OPYUMU
GeUYUHAMY, CMPOUMb 2pauKU  U3VHEHHBIX 3A8UCUMOCTEl QU3UYEeCKUX
geuquH ¢ ONIOPOM Ha TUJIAKTUYECKUN MaTepual;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SABJICHUS U IPOLECCHI, UCTIOIb3YS
IpaBUJia CJIOXKEHUsS CUJI (BIOJIb OJHOM mpsiMoit), 3akow I yka, 3axon [lackans,
3axon Apxumeoa, npasuno pagnogecus pviuaza (610Ka), «3010mMoe Npasuion
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MexXaHuKy, 3aKOH COXPAHEHHMsS MEXAHMYECKOW B3HEpruu; NpU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa W 3anNUCbIBAMb €20 Mamemamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyxicoeHuem niana pabomol;
OOBACHATh (PU3UYECKHUE SIBJICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: MPU TOMOILIHA
nejarora BHISBISATh MPUYMHHO-CIIEICTBEHHBIC CBA3H, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux 1maroB ¢ onopoi Ha 1—?2 U3y4eHHBIX CBOMCTBA (PUIUUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PAcYETHBIE 3a7a4uv B |IEHCTBHE C ONOpPOM HAa AJITOPUTM,
IPEIBAPUTEIBLHO Pa300paHHBII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbI U
(opMyJibl, CBA3BIBaIOIINE (PU3HMUECKHUE BETUUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJla4yM 3alKiChIBaTh KPAaTKOE YCIIOBUE, MOACTABIATh (PU3HMUECKUE BEITUYHHBI B
GopMysnBl UM OPOBOAMTH PAcu€Thl, HAXOAMTHb CIPABOYHBIE JAHHBIC,
HEOOXOAUMBIE JUIsSl pEIIeHUs 33/ay, OLIEHUBATh PEATMCTUYHOCTh MOJIyUYEHHOU
(u3nYeCKOi BETNUYHNHBI;

pacno3HaBaTh NIPOOJIEMbl, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIH (PU3UUYECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MEeNaroroM; MpHu IMOMOIIH
reJjarora B ONMUCAHUM UCCIIEI0BAHUS BBIIEISATh MPOBEPSAEMOE MPEANOI0KEHHUE
(rumoTe3y), ¢ ONOpPOM Ha JUIAKTUYECKHM MaTepuall pas3inyaTbh U
MHTEPIPETUPOBATh MOJIYYEHHBIN pe3ylibTaT, HaXOAUTh MOCEe OOCYXKIACHUS C
[Ie1aroroM OMIMOKU B XO/I€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 Pe3yJbTaTaMm;

YMETb HaxOJUTh C MCIOJIb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TI0 HAOMIOJECHUIO (U3UUECKUX SBICHUN MU (PU3HMUECKUX CBOMCTB TEII:
(GopMynMpOBaTH MPOBEPSIEMbIE  MPEANONOXKEHHS, COOMPATh YCTAHOBKY
U3 MPEJIOKEHHOTO 000PYJIOBaHUSA C ONOPOM Ha CXEMy, 3alUChIBaTh XOJ
onbITa U (OPMYIUPOBATH BHIBOJIBI O] PYKOBOJCTBOM MEAArora;

BBINIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUA, BPEMEHHU, MacChl Tena, 00béMma,
CWJIBI U TEMIEPATypPhl C UCIOJIB30BAaHUEM AHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OMOPOM Ha ajNrOpUTM; 3aIIMCHIBATH MMOKa3aHUs IPUOOPOB ¢ yUETOM 3aJaHHON
a0COIOTHOM MOTPEITHOCTH U3MEPEHU;

IIPOBOJIUTH COBMECTHO C NEAAroroM MCCIEI0BaHNE 3aBUCHUMOCTU OJHOM
(Gu3MUecKoi BEIMYMHBI OT JAPYTOM C KUCIOJB30BAHUEM MPAMbBIX H3MEpPEHUN
(3aBHCHMOCTH TIyTH PaBHOMEPHO JABMXKYILErocs Telda OT BPEMEHH JBUKEHUS
TeNa; CUlbl MPpEeHUs CKOIbJICEHUsi Om eeca mend, Kaiecmea ob6pabomku
nosepxHocmeti men U HE3ABUCUMOCMU CUNbI MPeHUs om NIowaou
CONPUKOCHOBEHUsI MeN; CUIbl YNPY2OCmu Om  YOIUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWE CUTLL OM  00bEMA NOSPYICEHHOU Yacmu mena u om
NIOMHOCMU  JHCUOKOCMU, €€ He3a6UCUMOCU Om NIAOMHOCU mead, Om
2nyOUHbL, HA KOMOPYIO NOSPYAHCEHO MeNO;, YCI08UU NAA6AHUS e, VCI08UU
paeHogecusi pvluaea u 0J10K08); TOJ PYKOBOJCTBOM I€Aarora y4yacTBOBAaTh B
IUTAHUPOBAHUM Y4e€OHOTO HCCIeNOBaHUs, COOMpATh YCTAHOBKY M BBIMOJIHSTH
U3MEpEHUs, CleAys NpeIIoKEHHOMY IUIaHy, (UKCUPOBATh pPe3yibTaThl
MOJIyYeHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BUAEC MPEATIOKEHHBIX
TabIUI ¥ TPaQUKOB, JENATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;
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MPOBOAWTh KOCBEHHBIE M3MEpeHHs] (U3HUECKUX BEIMYHH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH U TBEPAOTO TeJa; CHJIA TPEHUS! CKOJIbKEHUS; JTaBJICHHUE
BO3/lyXa; BBITAJKUBAIOIIAs CUIA, ACHCTBYIOIIAs Ha MOrPYXKEHHOE B JKUJKOCTb
T€N0; KOI(PPUIMEHT TMOJIE3HOTO NEUCTBUS NPOCTHIX MEXAaHU3MOB), CIEAys
NPEeNJIOKEHHOW ~ MHCTPYKLMHM;  TPU  BBINOJHEHWHM  M3MEPEHUH  Toj
PYKOBOICTBOM Iefjarora cooupaTh OSKCHEPUMEHTANbHYIO YCTAaHOBKY W
BBIYHCTISTh 3HAUCHUE UCKOMOW BEJTMUMHBI,

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIUECS COCYIbl, OapOMETp, phlyar,
HNOJBWKHBIA U HEMOJBMXKHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OINOpOM Ha
IUIaKTUYECKUN MaTepua,

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB TOCTE MPEIBAPUTEIHLHOTO OOCYXACHHS C TIEIaroroM ¢ OMOpOod Ha
uX onucaHus (B TOM 4YHCIE: TMOAIIUIMHUKH, YCTPOHCTBO BOJOIPOBOA,
THIPaBIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, TOPIIHEBOH HAcOC,
apeoMeTp), HCHOJb3ysl 3HAHUSA O CBOMCTBAX (DU3MUECKUX SBICHUN H
HEoO0XoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTH MPUMEPHI / HAXOAUTh MH(OPMALIMIO O MPUMEPAX MPaAKTUYECKOTO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHus 0€30MacCHOCTU MPU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3/I0OPOBBS M COOIIOIECHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

OCYIIECTBIISITH C MMOMOIIBIO Tiearora 0TOOp UCTOYHUKOB MH(POPMAIINH B CETH
WHTEepHET B COOTBETCTBMM C 3aJaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MYTEM CPAaBHEHHUS PA3JIMYHBIX WCTOUYHUKOB BBIJICISTH
UHPOpMAIMIO, KOTOpasl SIBISETCS MPOTUBOPEUMBON MM MOXKET ObITh
HEJI0OCTOBEPHOM;

UCIOJb30BaTh IPU BBIMIOJHEHUU YUYEOHBIX 33JaHUN HayYHO-TIOMYJIPHYIO
IUTepaTypy (U3MUECKOTO COACpX aHHs, CIPaBOYHBIE MaTepHAIbl, PECYpChI
cetu  MuTepHer; Bnaaerp mnpuéMaMud  KOHCIIEKTHPOBAHHS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/aBaTh MOJ PYKOBOJACTBOM Tiemarora ¢ OOCYXIEHHEM IUlaHa padOThI
KpaTKW€ NUCbMEHHbIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopmauu (HU3NIECKOTO COJAEpNKAHUS, B TOM YHCIE ITyOJMYHO JeNaTh
KpaTKue COOOIIECHHUs O pe3yibTaTax IMPOEKTOB WM Y4YeOHBIX HCCIEeOBaHUI;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHITUHWHBIN ammapar Kypca
(u3MKH, COMPOBOXKIATh BHICTYIJICHHE MPE3EHTAIUEH;

NpU BBHIMOJHCHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUU IO PYKOBOACTBOM
nejarora pacmpenensiTb OOS3aHHOCTM B Tpylne B COOTBETCTBHUHM C
MOCTABJICHHBIMU 33J]a4aMH, CJIEIUTh 32 BBINOJIHEHUEM IIJlaHA JEHCTBUIA,
aJIeKBaTHO OILICHUBaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYIIIbI;
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BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUWUTHIBasE MHEHUE
OKPYXKAIOIKX.

8 KUIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI  OTpaXkaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUM:

— OpPHUEHTUPOBATHCA B MOHATHUAX U ONEPUPOBATh UMU HAa 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUJKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKUE M aMOp(HBIC Tella, HACHIIICHHbBIN U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3/AyXa; TEMIIEpaTypa, BHYTPEHHSA
DHEPrus, TEIUIOBOW JIBUTATENb; DJJIEMEHTApHBIM JJIEKTPUUYECKUM  3apsij,
ANEKTPUYECKOE  I0J€, TPOBOJAHMKM W  JAMDJIEKTPUKH,  IOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

— pa3nuyaTh SBJIEHHUS IOCJE MPEABAPUTENIBHOIO OOCYXIEHUs C IMeAaroroMm
(TemyoBoe paclIMpeHHe/cKaThe, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIE SIBJICHUS, WCIAPEHHUE, KOHJICHCALMs, IUIABJICHHUE,
KpUCTaIA3aLUsA (oTBepneBaHue), KHIICHHE, Terionepesaya
(TermIoNpOBOJHOCTh,  KOHBEKLHUS,  M3JIY4YEHHE);  IJIEKTpU3alus  Ted,
B3aMMOJICHCTBHE 3apsAOB, JEHUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBHE MAarHuUTOB, JEWCTBUE MAarHUTHOTIO  IIOJIA
Ha IIPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAs WHIAYKLHUSA) MO ONUCAHHUIO MX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNbBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3nUecKoe SBIICHUE;

— pacro3HaBaTh C MOMOUIBIO TEAArora MNpOSBICHUE H3YYEHHBIX (DU3NUYECKUX
SBJICHUH B OKPY’KaroIlleM MHUpE, B TOM YucCIie (PU3NUECKUE SIBICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSLDKEHHUE U KAIWJUISIPHBIE SIBJICHHS B IPUPOJE, KPUCTAIUIBI B
npupose, wuznydenue CoiHIa, 3aMep3aHHe BOJOEMOB, MOPCKUE OpH3bI,
oOpa3oBaHHE pOCHI, TyMaHa, HHes, CHera; »JJEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IoJIe 3eMJIH,
apelid moocoB, PO MArHUTHOTO TOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSIHUE; TPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7ady B y4e€OHYIO, BBLACIATh
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUI;

— ONHUCHIBATH TMOJ PYKOBOJCTBOM IIe/larora ¢ OOCYXJICHHEM IUIaHa pPabOThI
U3YYEHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHMS, HCHONB3Ys (pu3nyeckue
BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSSI OJHEPIUs, KOJIMYECTBO TEIUIOTHI,
yAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUJIABICHUS, yAEJbHAs
TEIUIOTa NapooOpa3oBaHMsl, YyAelbHas TEIJIOTa CropaHus  TOIUIMBA,
KO3 (UIMEHT TMOJEe3HOTr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/AYyXa, OJJICKTPUYECKHM 3apsi, CHJIa TOKa, JJIEKTPUYECKOE
HaIpSDKEHUE, CONPOTHBIIEHHE IPOBOJHMKA, YJEIbHOE COIPOTHUBIICHHUE
BEIIECTBa, pPabOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA); MpPHU OIMNHUCAHUU
OPaBWJIBHO TPAaKTOBAaTh C IOMOUIbIO Mejarora (U3MYECKUH  CMBICH
UCIIOJb3yEMBIX BEJIUYMH, O0O3HAUYEHUS M E€AUHMULBI (PU3NUYECKUX BEIMYUH,
HaXoAUTh (OPMYJbl, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEIMUYUHY C
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IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKH U3YyYEHHBIX 3aBUCHUMOCTEH
(bu3HUEeCKUX BEJINYUH;

OMpeNeNsaTh TMOCNe MPEABAPUTEILHOIO OOCYXKJEHUS C IeIaroroM CBOMCTBa
Ted, (U3MYECKHE SIBICHUS M TIPOLIECCHI, UCIOJIb3ysl OCHOBHBIC IOJIOKECHUS
MOJIEKYJISIPHO-KUHETHYECKON  TEOPUU  CTPOCHHUS  BEUIECTBA,  IPUHIMUII
CYTIEpPIIO3UIIMH T0JIEN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHU 3apsa,
3akoH Oma Uil yyacTka Lenu, 3axoH [{icoyns—J/lenya, 3aKOH COXpaHEHHS
SHEPrUM; TPHU 3TOM HAXOAWUTH CIOBECHYIO (POPMYIUPOBKY 3aKOHAa H €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpOM Ha MHUQPpPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB I0JI KOHTPOJIEM Tefarora pu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM UHCI€ M B KOHTEKCTE CHUTyalluldl MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, Ipyu MOMOIIHM Te€1arora BbIABISATh IPUUYUHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKHX I1aroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh THIOBBIE PACYETHBIE 3a1a4i B 1—2 NEHCTBUS C OMOPOM HA aTOPUTM,
MIpEABAPUTEILHO PAa300paHHBIA COBMECTHO C NIEAAroroM, UCHOJb3Ys 3aKOHbI U
(opmMybl, CBS3bIBarOLIME (DU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX MJIA
pelIeHusT 3a/ayd, BBIOUPATh 3aKOHBI U (OPMYIJbI, HEOOXOAUMBIC M €&
pelIeHus, TPOBOJUTH PACYETHI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
(bu3HUeCcKoii BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEJICTABIIEHHE O MpobiiemMax, KOTOPbIe MOXKHO PEIIUTh TP MOMOIIU
(U3MUECKMX METOJO0B MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C IEIarorom;
UCIIONb3YSI OMMCaHUe UCCJIEI0BAHMS, BBIICIIATh IPOBEPSIEMOE
MPEANOJOKEHNEe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
MCCJIEI0BAHMSI, 1€TaTh BBIBOIBI;

yMETh HaXOJUTh C MCIOJIb30BAHHEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI 0 HAOMIOACHHUIO (DU3UYECKUX SIBJICHUN WM (DU3UIECKUX CBOMCTB Tell
(KanmuWJUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIepaTyphl; CKOPOCTH TIPOIIECCa OCTHIBAHUS/HATPEBAHUS TIPU U3ITyUYCHUH OT
[[BETa M3Ty4arollei/morIomaromneil moBepXHOCTH; CKOPOCTh UCTApEHUsI BOJIbI
OT TEMIEPATYPhI KUJKOCTH U TUIOLIATU €€ MOBEPXHOCTH; JICKTPU3alUs TEN U
B3aUMOJICUCTBUE DJIEKTPUUYECKUX 3aps0B; B3aUMOJCHCTBUE TMOCTOSIHHBIX
MarHuTOB, BHU3yaju3alldsg MAarHUTHBIX TOJIEH TOCTOSHHBIX MAarHUTOB,;
NEUCTBHMA  MArHUTHOTO  TMOJISI HAa  TIPOBOJHUK  C TOKOM,  CBOWCTBa
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATEN  MOCTOSHHOTO  TOKA):
(GopMynHpOBaTh MPOBEPSEMBbIE MPEANOIOKEHU, COOMpATh YCTAHOBKY W3
NPENJI0KEHHOTO 000pY0BaHUs C OMIOPOM HAa CXEMY; OMUCHIBATH XOJ| OIbITA U
(opMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM M€1arora;

MMETh TMPEJCTABICHUS O MU3MEPEHUM TEeMIEpaTypbl, OTHOCUTEIbLHOU
BJIQYKHOCTH BO3/yXa, CUJIbl TOKA, HAIIPSDKEHHSI C UCITOJIb30BAHUEM aHAJIOTOBBIX
MpUOOPOB W JaTYMKOB (U3WUECKUX BEIMYHMH, MPH MOMOIIM Teaarora
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CpPaBHUBATHh pPE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHOW aOCOFOTHOU
HOTPELIHOCTH;

IPOBOJUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBUCHUMOCTH OJIHOM
(u3nyecKkoil BEIWYMHBI OT JIPYIOW C MCHOJIb30BAHUEM IMPSIMBIX H3MEPEHUN
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAH
MONEPEYHOT0 CEYEHUS] M YJEIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOIHUKA;
CHJIBI TOKa, MIYIIETO 4Yepe3 MPOBOJHMK, OT HAIpPsDKEHHS Ha TMPOBOJIHUKE;
UCCJIEOBAHUE  TOCJIEIOBAaTENbHOTO W MApaUIEJIbHOTO  COEIMHEHMI
MPOBOJAHMKOB): TUIAHUPOBAaTh HCCIEJOBaHHWE, COOMpATh YCTAHOBKY H
BBIIIOJIHATh U3MEPEHUS 110]] PYKOBOJICTBOM I1€/1arora, Ciaeays MpeyioxKEeHHOMY
1aHy, (PUKCHUPOBATh PE3yJbTaThl OTYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, e1aTh BHIBOABI [0 pe3y/IbTaTaM UCCIEI0BaHUs Mocie 00CyXIeHUs
C IIEAAroroM;

COOTHOCUTh KOCBEHHBbIE U3MEpPEHUS (PU3NYECKUX BEIUYUH (yIelbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHUE MPOBOJAHHKA, pabOTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKAa): € IOMONIbIO Iearora IUIAHUPOBAaTh HW3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEAys  IPeIJIOKEHHOU
WHCTPYKIINH, U BBIYUCIISATH 3HAYCHUE BETUYNHBI,

coOI0IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C MEJarorom;
COTOCTABJIATh C IMOMOLIBIO TeJarora MPUHLIMIBI JEHCTBUS H3YYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOHCTB C OMOPOM Ha UX OMHUCAHUS (B TOM UYHUCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBass TypOWHa, aMIepMeTp,
BOJITMETP, CUETUMK DJIEKTPUYECKOM DSHEPIUM, DIIEKTPOOCBETUTEIbHBIC
NpUOOpPBI, HArpeBaTeNIbHbIE 3JIEKTPONPUOOPHI (MPUMEPBHI), IIIEKTPUUECKUE
MPEAOXPAHUTEINN; BJIEKTPOMATHUT, AJIEKTPOJBUTATENb MOCTOSHHOTO TOKA),
UCIIONIb3Ysl METOJAMYECKUE MaTepuaibl O CBOMCTBAX (DU3MYECKUX SABICHUHA W
HE00XoaNMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJE MPEIBAPUTEIBLHOTO OOCYKIECHHS C MEIaroroM MpoCThbIe
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETpP, JABUTaTelb BHYTPEHHErO CrOpaHus, OSJIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbI JJEKTPUYECKUX LEMed C TMOCIeNOBaTeNbHBIM U
napajyuieIbHBIM COEAMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAYCHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

NPUBOJUTH MPUMEPHI/HAXOINUTh HHPOPMAIMIO O MPUMEpPax MPAKTHIECKOTO
UCTIONB30BaHUSl  (U3MYECKUX 3HAHUH B  TIOBCEJHEBHOW JKHM3HHM IS
oOecrieueHus 0€30MacHOCTU NpHU OOpalIeHUH ¢ NpUOOpaMHu U TEXHUYECKUMU
yCTpOMCTBaMH, COXpPaHEHHs 37J0POBbSI M COONIOACHUS HOPM SKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIISITh C TMOMOIIBIO MeJarora MOUCK HH(popManmuu (QU3NIECKOro
coliep)kaHusi B ceTh VIHTEepHET, Ha OCHOBE HUMEIOLIMXCA 3HAHUN U MyTEM
CPaBHEHHUS JONOJIHUTEIbHBIX MCTOYHMKOB BBIACIATh MH(DOpPMALMIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;
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— HCIIOJIb30BaTh NMPHU BBIMOJIHEHUN Y4EOHBIX 3aJaHHil OTOOPAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COJAEpkKaHUs, CIPABOUYHbBIC
MaTepualbl, pecypcsl ceth MHTEpHET; BIaAeTh NPpUEMAMHU KOHCIIEKTUPOBAHUS
TeKCTa, peoOpazoBanust THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha aNrOPUTM U YTOUHSIOIINE BOIPOCHI NIEJArora;

— co3JaBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJCHHEM IuUlaHa pPalboThI
MUCbMEHHBIE M KpaTKHE YCTHBIE cOOOHIeHUs, 00o00mas uHGOPMALUIO U3
HECKOJIbKUX MCTOYHHUKOB (DU3UYECKOTO COJIEP:KaHUsA, B TOM UHUCIE MyOIMYHO
IIPEACTABIIATH PE3YIbTATHI IPOCKTHOM MU UCCIIEA0BATEIBCKON AEATEIBHOCTH;
Py 3TOM T'PAMOTHO HCIIOJIb30BaTh M3YUYCHHBIA MOHATUIHBIN ammapar Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

— IpU BBHINOJHEHMH YYEOHBIX IPOEKTOB M HCCIEAOBaHUN  (DU3HMUECKUX
IPOLIECCOB O PyKOBOJICTBOM II€/larora pacipeneisTh 00S3aHHOCTH B TPYIINE
B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 34 BBIITOJIHEHUEM IUIAaHA
NEeUCTBUHN U KOPPEKTUPOBATH €r0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYMIBI; BBICTPAUBATh KOMMYHHKAaTMBHOE B3aMMOJIEWCTBUE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

9 KJIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUI:

— OpPUEHTUPOBATHCA B TMOHATUSIX M OMNEPUPOBaTh MMM Ha 0a30BOM YypOBHE:
cucTeMa oTcu€Ta, MaTepualibHasi TOYKa, TPACKTOPHUS, OTHOCHUTEIHHOCTH
MEXaHUUYECKOTO ABWXKEHHUs, nedopmamus (ympyras, ruracTUdeckas), TpeHHue,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TNEpPerpy3ku; IEHTP
TSOKECTH; a0COMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE;, MEXaHMYECKHE KOJIeOaHWs W BOJIHBI, 3BYK, HWH(Pa3BYK
U yJIBTPa3BYK; AJICKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2NOUJeHUS;
anb(a-, 6eTa- U raMMa-U3ITyYeHUsI, U30TOTIbI, S/I€pHAsI DHEPTEeTUKA;

— COOTHOCUTH SIBJICHUSI TOCJIE€ TPEABAPUTEIBHOIO0 OOCYXJACHUS C TEJaroromMm
(paBHOMEpHOE " HEpPaBHOMEPHOE NPSIMOJIMHEHHOE JIBIDKCHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBWKEHUE, CBOOOJHOE TAaJCHHE Tel,
PaBHOMEPHOE JIBHXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJeOaTellbHOe [IBIDKCHHE (3aTyXalollie W  BBIHYXKICHHBIC
KojebaHusl), PE30HAHC, BOJIHOBOE  JIBIDKCHHE, OTPaKEHHWE  3BYKa,
MPSAMOJIMHEMHOE pacpOCTpaHEeHUE, OTPAKEHHUE U MPEJIOMIICHUE CBETA, MOJIHOE
BHYTPEHHEE OTpPAXEHUE CBETa, pa3joKeHWe OeIoro CcBeTa B CIEKTp W
CIOKEHHME  CIEKTPaJIbHBIX I[BETOB, JUCIEPCUsS CBETAa, €CTECTBEHHAas
PaIMOaKTUBHOCTh, BO3HWKHOBEHHME JIMHEHYATOrO CIIEKTpa H3JIyYEHHUS) IO
ONMCAHUIO HMX  XapaKTEpHbIX CBOMCTB M HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;
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— pacrmo3HaBaThb C MOMOUIbIO TEJarora MNpOSIBJICHUE H3YyYEHHBIX (DHU3HMUECKUX
SBJICHUM B OKpYy»aroieM Mupe (B ToM uuciie (U3ndeckue SBICHUS B IPUPOJIE:
OPWINBbI U OTJMUBBI, ABWKEHHUE IIaHEeT COJHEYHOW CUCTEMBI, PEAKTHBHOE
INBW)KEHUE  JKUBBIX  OPraHU3MOB, BOCHPHUSTHE  3BYKOB  KHBOTHBIMH,
3eMJIETPSICEHNE, CEICMUYECKUE BOJIHBI, IIyHAMH, 5XO, I[[BETA TEJ, ONTHYECKUE
SABJICHUSA B IpupoJe, OHOJIOTHUYECKOE JECTBUE BHUJINMOTO,
yIbTPaPUOIETOBOTO W PEHTITEHOBCKOTO  M3IYyYEHUW;  ECTCCTBEHHBIM
paiMOaKTUBHBIN (POH, KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE H3IIyUYCHUE
IIPUPOJHBIX MUHEPAJIOB; JNEUCTBUE PAAUOAKTUBHBIX M3JIyYEHUU HA OPTaHU3M
YeJI0BEKA), IPU 3TOM O] PyKOBOJCTBOM IeJarora NepeBouTh MPaKTUYECKYIO
3amadyy B y4eOHYI, BBIJCISATH  CYIICCTBEHHBIE  CBOWMCTBA/NPU3HAKH
(pu3nYeCcKuX SBICHUN;

— ONKCHIBATh M0/ PYKOBOJCTBOM Iiefarora ¢ OOCYKICHHEM IU1aHa pPadOThI
U3yYEHHbIE CBOMCTBA TeJl U (U3UYECKUE SIBJICHUS, UCIONB3Ys (DU3HMUECKHE
BEIUYMHBI (CpEOHSA M MIHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JNBWKCHUH, YCKOPEHHE, ITIEPEMEILICHNE, ITyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS,
cujia yOpyrocTH, CUja TSXKECTH, YCKOpEHHE CBOOOJHOrO MaJieHHs, BEC Tena,
UMITyJIbC Te€la, HUMIYJbC CHJIbl, MEXaHW4yeckag padoTa U MOILIHOCTb,
IIOTCHUHAJIbHAS DJHEPrus TeNld, NOJHATOTO HAJA TOBEPXHOCTBHIO 3EMIIH,
IMOTEHIHUAJIbHAS DHEPIUS CKATOM IPYKWHBI, KHHETUYECKAasl DHEPIus, IOJIHAs
MEXaHWYecKas »SHEprus, MepuoJ M YacToTa KoJeOaHWH, JIMHA BOJIHBI,
IPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IMIOKA3aTElb MPEIOMIICHUSA
Cpenbl); INpU OINHCAHUM C IOMOIIBIO YYMTEN MPABUIBHO TPAKTOBATH
(U3NYECKUl CMBICIT HCIONb3yEMbIX BEIMYMH, OOO3HAYEHHS] W EIUHULIbI
(u3nyecKkux BEJIMYMH, C ONOPOM Ha METOJUYECKHX MaTepual HaXOAWUThb
(opMyJibl, CBS3BIBAIOIIME JAaHHYI0 (U3NYECKYIO BEIUUYMHY C APYTUMHU
BEJIMUMHAMH, CTPOUTHh TpaduKU M3YyYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYMH;

— XapakTepu3OoBaTh IMOCJIE MPEABAPUTENBHOIO OOCYXIEHUS C [eIarorom
CBOMCTBa Tes, (U3MYECKUE SIBICHUS M MPOLECCHI, HCIOIb3ys 3aKOH
COXpPaHEHMS SHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIMI CYNIEPIIO3UIIUN
CUJI, NPUHLMN OTHOCUTENbHOCTM ['anmunes, 3akoHsl HplOTOHa, 3aKOH
COXpAHEHUsI MMIIYJIbCA, 3aKOHBl OTPAXECHHSI U NPEJIOMJIEHHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsA0BOr0 M MAaCCOBOIO YMCENI NPH SAJEPHBIX PEAKLUAX; MpHU
TOM HaXOJMUTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M €ro MaTeMaTH4eCKOe
BhIpaXXEHHE C OMOPOM Ha IUPPOBBIE 00pa30BATEIbHbBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTPOJIEM Menarora (u3nyecKkre Mpolecchl U CBOMCTBa Tell,
B TOM UHCIE€ MU B KOHTEKCTE CHUTYyallud MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBILATH IIPU MOMOILIN NEAArora NpUYUHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIaroB c oOmnopoil Ha 2—3
U3YYEHHBIX CBOMCTBAa (PU3WYECKUX SIBIICHUW, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

— pelaTh TUIOBBIE pACUETHBIC 3a/1aun B 1—2 NEHCTBUA C ONOPOIM Ha aJTOPUTM,
MpeBapUTENHbHO Pa300paHHBI COBMECTHO C, UCTIONb3Yys 3aKOHBI U (hOPMYIIBI,
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CBs3BIBaIONIME (DU3UUYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHUS 3aJa4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WA U30BITOYHBIC
JaHHBIC, BBHIOUPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIWMMBIE I PEIICHHUS,
IPOBOJUTH Pacuy€Thl M OIEHUBATH C IMOMONIBIO YUMTENs PEaTUCTUYHOCTh
MOJIYYEHHOT0 3HAYeHUS (PU3HUECKON BEIMYUHBI,

UMETh MpEJICTABIIEHUE O MpobiemMax, KOTOpble MOXKHO PEIIUTh P MOMOIIU
(¢uU3NYECKUX  METO/OB; HCIONB3YyS  OMHCAHWE HUCCIEIOBAHHS, IOCIE
MIPEABAPUTEILHOTO OOCYXKICHHS C TI€IaroroM BBIICIATH IPOBEPSIEMOE
MPEANOJIOKECHNE,  OIEHWBATh  MPABWIBHOCTh  TOpPSAKAa  TPOBEICHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIOICHHIMA
Y OTIBITOB;

yYMETh HaXOJUTh C UCIOJIb30BAaHUEM IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 0 HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WM (DU3UYECKUX CBOMCTB Tell
(u3ydyenune BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS JHEPTUH;
3aBUCUMOCTH TI€pHOJia KOJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbl MaJIbIX KOJICOAHWIA;
MPSIMOJIMHEHOE paclpOCTpaHEeHNE CBETA, pas3lioskeHue 0eIoro cBeTa B CIEKT);
M3Y4YEHUE CBOWMCTB M300paKEHHSI B TUIOCKOM 3€pKaJie M CBOMCTB M300paKEeHUs
npeaMera B coOuparonied JIMH3€, HaOMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CTHIEKTPOB M3JIYYCHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa OOOpYJIOBaHUSI C OMOPOM Ha CXEMY; OINKCHIBATH XOJI OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 11O PYKOBOCTBOM II€/1arora;
IPOBOJUTh TIPU HEOOXOIUMOCTH CEpPHUIO0 TMPSMBIX H3MEPEHHM, Ompenensis
CpelHee 3HAuCHHE U3MEpPSIeMOW BETUYHUHBI  (QoKycHoe  paccmosHue
cobuparouet JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
M3MEPCHUSI/ M3MEPUTENHHOTO MPUO0Pa;

MIPOBOJIUTH COBMECTHO C TEIaroroM MCCIIEIOBAaHNE 3aBUCUMOCTEH (hPM3UIECKUX
BEJIMYMH C MCTIOJB30BAHUEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTh ITyTH OT
BpEMEHU TP PABHOYCKOPCHHOM JABMKCHUU 0€3 HaYaIbHOW CKOPOCTH;
mepuosa  KoyeOaHWKH MaTEMaTHYECKOTO MasATHUKA OT JUIMHBI HHTH;
3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yrja MaJCHUS U yria IpeIOMIICHUS OT
yriia majeHus1): mocyie 00CYKAEHUS MO PyKOBOJICTBOM I€/1arora MiIaHupPOBaTh
HCCJIeIOBaHNEe, COOMPATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTAThl MOTYYCHHOM
3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUAC TaOMUI[ W TpaduKoB, Aenathb
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICI0OBAHMUS,

COOTHOCHUThH KOCBEHHbIE M3MEpeHUs (PU3NIECKUX BEIUYHUH (CPEIHSISI CKOPOCTh
U YCKOpPEHHUE Tella IPH PaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPEHHE CBOOOHOTO
najcHus, JKECTKOCTh TMPYKHUHBI, KOIPPUIIMCHT TPEHHUS CKOJIbKCHHUS,
MeXaHu4yeckas paboTa ¥ MOIIHOCTh, dYacToTa U Tepuoa  KoyieOaHMi
MaTEMaTHYECKOTO U MPYKHHHOTO MAasSTHUKOB, ONITHYECKAsI CHUJIa COOMparoIei
JWH3BI, PAIUOAKTHBHBIA (OH): C TOMOMIBIO TMefarora IUJIAHUPOBATH
U3MEpPEHHsI; COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY U  BBITIOJHATH
U3MEPEHUsI, CIeAys TMPEeII0KEHHON WHCTPYKIIMH, BBIUUCIATh 3HAYCHUE
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BEJIMYMHBl U AHAJIU3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI C YYETOM 3aJaHHOMU
NOTPELIHOCTU U3MEPEHUN;

coOro/IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYKACHHUS C ME€1arorom;
CONOCTABJATh C TOMOIIBIK II€Iarora OCHOBHBIE TNPU3HAKKA H3YyYECHHBIX
¢usznyecKkux MoJeNnel: MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO,
TOYEYHBI MCTOYHHK CBETA, JIyd, TOHKas JINH3A, IUIAaHETapHas MOJIEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTIO fJIpa C ONOPOM HAa METOINYECKUE MATEPUAJIbL;
XapaKTEepHU30BaTh IOCIE NPEIBAPUTEIBHOIO OOCYXKIEHUS C IIeAarorom
OPUHIUIBL ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpoil Ha UX omucaHus (B TOM YHCIIE: CIUIOMETP, JATYUKU TOJIOKEHUS,
paccTosiHUSL M YCKOPEHHUS, PaKeTa, HXOJIOT, OYKH, MEepHUcKol, (oToammnapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, J03UMETp, Kamepa Buibcona),
UCTIONB3YS HU(POBLIE 00pa30BaTEIbHbBIE PECYPCHI;

MCIIOJIb30BAaTh IO PYKOBOJICTBOM II€/1arora CX€Mbl U CXEMaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, H3MEPUTENbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4EeOHO-NPAKTUUYECKUX 3a7ady;
ONTUYECKUE CXEMBbl ISl MOCTPOEHUS H300paKEHUM B IUIOCKOM 3€pKajie U
cobuparoIei JIMH3e;

OPUBOJAUTH MPUMEPHI/HAXOIUTh MHPOPMALMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHus 0€30MacHOCTA MpHU OOpAIIEHUH ¢ MPUOOpaMH U TEXHUYECKUMHU
YCTPONUCTBAMH, COXPAHEHMS 3[I0POBbSI M COOIOJEHUS HOPM 3KOJIOTMYECKOrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYUIECTBJISATh  MOJ  PYKOBOACTBOM  Iearora MOUCK  HMH(pOpMauuu
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENbHO (OpMyIUpys
NOMCKOBBIM  3ampoc, HaxXOAUTh IYTH ONPENENECHUs JOCTOBEPHOCTH
MOJy4YeHHOW MH(OpPMaLMK HA OCHOBE UMEIOIMXCS 3HAHUH U JJOTIOTHUTEIbHBIX
UCTOYHHUKOB;

UCIOJIb30BaTh MPU BHINOJHEHUHM YYEOHBIX 3a/laHuil OTOOpPaHHYIO IEJaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro COAEpk aHUs, CIPAaBOYHbIC
MaTepHalibl, pecypchl cet HTepHeT; BiaaieTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, peoOpazoBaHusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOpOIl Ha aNrOpUTM M YTOUHSIIOUIME BONPOCHI MEJarora; Co3JaBarTh O]
PYKOBOJICTBOM Ilefarora ¢ OOCYXJEHHEeM IUlaHa padOThl MUCBMEHHBIE H
YCTHBIE COOOUICHHS] Ha OCHOBE HH(OpMAalMU M3 HECKOJIbKUX HCTOYHUKOB
(¢uznyeckoro coaep:kaHusi, MyOJINMYHO MPEACTABIATh PE3YIbTAaThl MPOSKTHOU
WM HCCIIENOBATENbCKON NEATEIbHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA ammapar u3y4aeMoro paszzaena (UMK u
COTMPOBOXK/IATh BBICTYIUICHHE TpE3CHTAMel ¢ y4&ToM 0COoOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

TemaTnueckoe IUTAHUPOBAHHWE U KOJWYECTBO YAacOB, OTBOJMMBIX Ha OCBOCHHE KaXKIOW TEMbl Y4eOHOTrO mpeameTa
«Duzuka»y denepanbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUs
o0y4alomuxcsi ¢ 3aJEP>KKOM TMCUXUYECKOTO0 PAa3BUTHSA, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pazaenoM DenepanabHoO
paboueil mporpamMmbl yaeOHOTO npeameTa «Pusnkay o0pa3zoBaTesbHON MporpaMMbl OCHOBHOTO 0011ero oopazoBanus. [Ipu stom
Opranuzanusi BOpaBe cama BHOCUTb M3MEHEHHUS B COJEp’KaHME U paclpesielieHne y4eOHOro Marepuana 1o rogam oOydeHus, B
MOCJIEI0BATEIbHOCTh M3YUYEHHSI TEM M KOJIMYECTBO YaCOB Ha OCBOCHHE KaXIOW TEMbI, OINpEIeSIeHne OPraHU3alMOHHBIX (OopM
oOyueHus u T.I. OOOCHOBAHHOCTH JIAHHBIX M3MEHEHUUW OMpeseNsieTcsi BhIOpaHHBIM oOpa3zoBaTesibHON opranuzamueii YMK,
WHJUBUTYaIbHBIMUA TICUXO(PU3UUYECKUMU OCOOCHHOCTSIMH KOHKpETHBIX oOydatontuxcs ¢ 3IIP, cTeneHpi0 yCBOEHHOCTH WMU
y4eOHBIX TEM, PEKOMEHIALUSAMU 0 OTOOPY M afanTaiuy yueOHOTro Marepuana no gpusuke, npeacraBieHHbIMU B [losicHUTEIbHOM

3aIIUCKeE.
7 KJIACC (68 u)
TemaTnyeckuii OcHOBHBIE BUABI 1eSITEILHOCTH y4ALIUXCH
OcHOBHOE cofiepxkaHHe . N
0,10k, TEMA (Ha ypoBHe yueOHBIX JeiicTBHIl)
Pa3gen 1. ®usnka u eé poJb B NO3HAHUM OKpY:Kalouero mupa (6 1)
dusuka — Omuka — Hayka O TpHupone. SBmeHus | BrlgBieHHEe OCHOBHBIX Pa3NUYMil MPH MOMOIIM IEAarora MeXAy (U3NYECKMMH U XUMHYECKUMHU
Hayka o npupoze | mpuponsr  (MC®).  ®usmueckme  sBnenus: | mpespamenusmu (MC — xumus).

(2w

MEXaHHNYCCKUC,

TCILJIOBEIC, DJICKTPHUUICCKUEC,

MAarHmMTHBIC, CBETOBLIC, 3BYKOBBIC.

Pacno3naBanue u KJ'IaCCI/I(l)I/IKaIII/ISI IoCJIC 06CY)KH€HI/I$I C neAgaroroMm mnpuv IOMOIINH HaBOAALIUX
BOIIPOCOB (I)I/ISI/I‘JGCKI/IX SIBJICHUIA: MCXaHUYCCKUX, TCIUIOBBIX, OJICKTPUYCCKUX, MArHUTHbIX
U CBCTOBBIX.

Ha6J’IIO,Z[€HI/IC " OIIMCaHUC (1)14314!1601(1/1)( SIBJICHUI HA 0a30BOM YPOBHE.

duznyeckue
BeJIMYHUHBI (2 1)

dusnueckue

BCJIMYUHEI. I/I3MepCHI/Ie

dusmueckux BemuumH. Dusuveckue npubopbl®

OHPGHGHGHI/IG IIpy NOMOIIH Iegarora neHbl JCJICHUS MIKaJIbl U3MEPUTCIIBHOTO an/I60pa.
I/I3MepeHHe 1o 06pa3uy IoJA pyKOBOACTBOM Ii€arora JIMHEHHBIX pa3MEepoOB TCI U NPOMEIKYTKOB

5 MC — snemMeHTHI CoACpIKaHUsl, BKIIIOYAIOIUE MEKIIPEIMETHBIC CBA3HU, KOTOPLIC HO,I[p06Hee PACKpPLITHI B TCMATUYCCKOM INIAHUPOBAHUU.
6 KprI/IBOM 0003HaYEH y‘{e6HLII71 Marepuall, KOTOpI)IfI U3y4acTCs, HO HEC BLIHOCUTCSA HA IPOMCEKYTOUHYIO U UTOIOBYIO aTTECTALlUIO.
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Tozpewnocmo
cucTeMa eTUHUIIL.

/Iemoncmpauuu7

1. MexaHn4ecKkue, TEIUIOBBIE, JICKTPUYECKHE,
MarHUTHbIE, CBETOBBIC SIBIICHMSI.

2. duznueckue NpuOOPHI U MPOLEaypa IPSIMbIX
W3MEPCHNI  aHANOTOBBIM H  IHU(POBBIM
IprOOPOM.

Jabopamopnvie padomol u onvimol.

1. Onpenencuane LEHBI JETIEHNS

NU3MEPHUTEIHEHOTO npubdopa (ucnone3ys

TEXHOJIOTHUECKYIO KapTy SKCIIEPUMEHTA).

2. H3mepeHue paccTosiHUiA.

3. W3mepenune  o6wvéma

TBEPZOrO Tea.

4, Onpedenenue pasmepos Maivix mei.

5. W3mepenue Temmeparypbl IpU TTOMOIIN

XKHIKOCTHOTO ~ TepMOMETpa M  JaT4HKa

TEMIIEPaTypHI.

6. Ilposedenue uccnedosanus no nposepie

2unomesvl:  OANLHOCMb — NOAEMA  WAPUKA,

NYWEHHO20 20PU30HMANLHO, Mem boabule, Yem

Oonbue gbicoma nycKa.

usmepenuti.  MexIyHapoaHas

JKUJIKOCTH |

BPEMEHH C y4ETOM HOTPELIHOCTEH.

H3mepenue 1o o6pasiyy noja pyKOBOACTBOM Ilearora 00bEMa xKUAKOCTH U TBEPIOro Tena.
Wzmepenne mo o0pasily Mo PYKOBOJACTBOM II€Aarora TeMIlepaTypbl NPU HOMOIIM >KHUAKOCTHOTO
TEpMOMETpPA U JJaTYNKA TEMIIEPATYPBL.

BrinosHeHNe HECTIOKHBIX TBOPYECKMX 3aJ@aHMH C OIOPOH Ha ajropuTM, IPEABAPUTEIHHO
pa3oOpaHHBII € TMEJaroroM MO TOHCKY CIIOCOOOB HM3MEPEHHMsS HEKOTOPhIX (H3MYECKUX
XapaKTepUCTHK, HAIPAUMEP, pa3MEpPOB MaJbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
OOJBIHX PACCTOSHHUN, MaJIBIX IPOMEKYTKOB BpeMeHH. OOCyKAeHNE MpeIaraéMbIX CIIoCO00B.

EcrecTrBeHHO-
HAYYHbIN MeTOoJ
no3Hanus (2 4)

Kak ¢msuka u 1pyrue ecTecTBEHHBIC
HAyKH  W3y4arT Tnpupoxy. FEcmecmegento-
HayuHull ~ MemoO  NO3HAHUA:  HAOIOeHue,
NOCMAHOBKA HAYYHO20 BONPOCA, BbIOGUIICEHUE
eunomes, IKCNEPUMEHM NO NPOBEPKe 2UNOMeS3,
obvsicnenue Habaooaemozo senenus. Onucanue
Qusuueckux seneHull ¢ NOMOUubI0 Mooenell.

IIpeamer 1 MeTOIBI (HUUKH.

Hemoncmpayuu
1. Omnpenenenne MOTPENTHOCTH
JKCICPUMEHTA.

BLI}Z[BI/I)KGHI/IE TUIIOTE3 MOCJIC MPEABAPUTEIILHOT'O O6Cy)KI[6HI/I$[ C Iegarorom, O6’b$[CH${IOIJ_[I/IX IIPOCThIC
SIBJICHUSI, HAIIpUMep:

— T0YeMY OCTAHABIHMBACTCS JABMXKYIIEECS 110 TOPU3OHTAIBHON MOBEPXHOCTH TEIO;

— T0YEeMY B XKAPKYIO ITOTO/Ty B CBETJION O/IEX/E NPOXJIa[HEH, 4eM B TEMHOM.

Br100p crioco6oB MpoBepKH I'MIIOTE3 U3 IPEIUIOKEHHBIX 11€1aroroM.

HaOmonenne mnpeuiosKeHHBIX I1€1aroroM HCCIEJOBAaHUH IO IPOBEPKE KaKOH-TMOO THIIOTE3bl,
HampuMep: JAIBHOCTh NOJIETA INApuKa, MYIIEHHOTO TOPH30HTAIBHO, TeM OoJblle, 4eM Ooible
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C TEOAroroM TPOCTEHIIMX Mojened (u3ndecKux SBICHUH (B BHAC
PHUCYHKOB WJIM CXEM), HalpUMep MaJeHHe TIpeAMeTa; MPSIMOIMHEITHOE pacIpoCTpaHeHNE CBETa.

7 Bee Jlemonctpauun u JlabGopaTopHble paboThl, NMpEACTaBICHHBIE B COACPYKAHUH, NOMyCKaeTcs (MOXKHO) MPOBOIUTH, HCIONB3YS MH(GOPMALMOHHBIE U DJIEKTPOHHBIC TEXHOJOIWU (LU(POBbIC

00pa3oBaTeNIbHEIE PECYPCHI).
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Pa3nen 2. IleppoHayanbHbIe CBEEHHS 0 CTPOEHHH BemiecTBa (5 )

Ctpoenue
BemecTBa (1 4)

CrpoeHne BemiecTBa: aTOMBI M MOJIEKYIBI, UX
pasmepsi. Onvimul, dokasviearoujue OUCKPeMHOe
cmpoeHue geujecmaa.

Jlabopamopnwvie pabomot u onvimui®.

1. Omenka nuameTpa aToMa METOJOM PSIOB (C

UCIIOJIb30BaHUeM (oTorpaduii).

HabGnroneHue u HHTepIpeTanust COBMECTHO C IEaroroM OIBITOB, CBUIETENILCTBYIOIIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BELIECTBA: OIIBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIECTB B BOJE.

OneHka NpU TOMOIIM TEXHOJOTHMYECKOW KapThl pa3MepOB aTOMOB M MOJIEKYN € HCHOJIB30BAaHHUEM
(oTtorpaduii, MOTyIEHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).

OrmpezeneHue ocie NpeaBapUTEIFHOr0 00CYKICHHS C IEAaroroM pa3MepoB MaJIbIX Tell.

JABuxkenune

M B3aUMOJIeHCTB
e YacTHIX
BelecTna (2 4)

JBmwxenue yactul BeuiecTBa. CBs3b CKOPOCTH
JIBUKEHMSI 4acTHI] ¢ TeMIneparypoil. bpoyHoBckoe
IBIKeHue, 1uddysus. Bzaumoodeticmaue wacmuy
seujecmaa: npumsA CeHue U OMmanKueanue.

Hemoncmpayuu

1. HaGmoneHnue OpOyHOBCKOTO JABUYKEHHUSI.

2.Ha6mronenne nuddysun.

3.Habnwoenue  serenuil, 00BACHAIOWUXCSL
APUMSIICEHUEM UIU OMMATKUBAHUEM YACMUY
sewecmaa.

Jlabopamopnvie padbomot u onvimul

1. Oyenxa ouamempa amoma memooom ps0o08
(c ucnonvsosanuem pomoepaghuii).

2.0nbITBI 1O HAOJIIOACHHIO
pacuIMpeHust Ta3oB.

3. OnbIThl 10 OOHAPYKEHHIO JEWUCTBHS CHII
MOJIEKYJISIPHOTO TTPUTSDKEHHUSI.

TEIIJIOBOT'O

Habnronenue u 00bsICHEHUE MTPH TOMOIIY MeAarora OpOyHOBCKOTO IBHXKCHUS U ssBIicHuS quddy3un.
IIpoBenenue u 0OBACHEHUE C OMOPOM HA aNTOPUTM, MPEABAPUTEIHLHO Pa3o0paHHBIN C MEAarorom
OTIBITOB I10 HAOJIIOJICHUIO TEIJIOBOTO PACIIUPEHHS Ta30B.

IIpoBenenne u OOBSACHEHUE OMBITOB C OMOPOM HAa aNTOPUTM, MPEABAPUTENHHO Pa3zoOpaHHBIN C
MeJIaroroM Mo 0OHAPYKEHHUIO CHJT MOJIEKYJIIPHOTO MPUTSDKEHUS U OTTAIKUBAHUSI.

ArperarHbie
COCTOSIHUS
BelecTna (2 4)

ArperatHble COCTOSIHHSI BELIECTBA: CMPOECHUE
2a308, Jlcuokocmetl u MmeépovIx
(kpucmaniuueckux) men. Bzaumocesnse medcdy
CBOUCMBAMU  BEULECE 6 DASHBIX AZPE2AMHbIX
COCMOSIHUAX U UX — QMOMHO-MOJEKYJISAPHbIM
CcmpoeHueM. Ocobennocmu azpecammboix
COCMOSIHUTL BOOWL.

Jemoncmpayuu

1. Habmonenue nuddysum.

Onucanue Moa PYKOBOJACTBOM TIefarora (C MCIOIB30BAaHMEM IIPOCTBIX MOJEJEH) OCHOBHBIX
pa3Iu4uii B CTPOEHUM Ia30B, )KUJIKOCTEN U TBEPABIX TEIL.

HauanpHble mnpeacTaBieHHS O MaJoOdl CXKHMAeMOCTH JKMJIKOCTEH ¥ TBEPABIX Tei, OOJIBIION
CKMMAaE€MOCTH ra3o0B.

OObsicHeHne Ha 0a30BOM YpOBHE I10JI KOHTPOJIEM MeJarora 0 COXpaHeHHH (OpPMBI TBEPABIX TEN U
TEKY4€CTU XKUIKOCTH.

HaOmonenue 3a ombTaMu, 10Ka3bIBAIOLIMMH, YTO B TBEPJOM COCTOSHUHM BOJbI YACTHIIBI HAXOJSTCS
B CpEe/IHEM JIaIbIIIe IPYT OT Apyra (IJIOTHOCTh MEHBIIE), YEM B KHKOM.

VYcraHoBlIEeHHME € ONOPOM Ha JAMJAKTHYECKUH MaTrepual NPOCTBIX B3aUMOCBS3EH MEXKIY
0COOEHHOCTSIMHM arperaTHBIX COCTOSHMH BOJBI M CYIIECTBOBaHHEM BOIHBIX OpraHm3MoB (MC —
6uonorus, reorpadus).

8 3[[ec1) " fJajie€ MpruBOAUTCS pacmnpeHHHﬁ NEepeUCHb na6opaT0prIX pa60T U OIIBITOB, U3 KOTOPOT'0 YUUTEJIb ACIACT BI;I60p 10 CBOEMY YCMOTPEHUIO U C y‘{éTOM CITMCKa 3KCIICPUMCEHTAJIbHBIX 3aIIaHPIﬁ,

npearaeMsix B pamkax OI'D mo ¢pusuke.
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Pa3nen 3. /IBu:keHue u B3aumojeiicteue tea (21 u)

Mexanudeckoe
aBukeHue (3 4)

MexaHnueckoe JBIKeHHE. PaBHOMepHOe W
HepaBHOMepHOe nBIkeHHe. Ckopoctb. Cpeduas

CKOpOCb  NpU  HEPABHOMEPHOM  OBUINCEHUU.

Pacuér myTH 1 BpeMeHH ABIDKEHHUS.
JHemoncmpavuu

1. HabnromeHne MeEXaHHYECKOTO  IBIDKCHHS
Tena.

2. 3MepeHne  CKOPOCTH  NPSIMOJIMHEIHOTO
JBUKECHUS.

Jlabopamopnwie padomot u onvimul

1. Onpenenenue  CKOPOCTH  PaBHOMEPHOTO

JBIDKEHUS (IIapUKa B OKUIKOCTH, MOJEITH
3JIEKTPHUYECKOT0 aBTOMOOMIIS U T. I1.).

2. OmnpeneneHue cpenHen CKOPOCTH
CKOJBXEHUSI Opycka WM IIapuka 110
HaKJIOHHOH ITOCKOCTH.

HccnenoBaHue paBHOMEPHOT'O ABMXKEHHUS M ONpEAEICHUE €ro MPU3HAKOB MOCIE MPeIBapUTEILHOTO
00CYXIEHHSI C TIeIarOTOM.

HaOmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEIEIICHUE €T0 OTINIHI OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEJBAPUTELHOTO OOCYKICHNUS C TIEJarOroM.

Pemenne THNOBBIX pacd€THRIX 3amad B 1—2 AEHCTBHSA C OMOPOW HA AJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha ONpEAEIeHHE IMyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JBYDKCHUSL.

Amnanuz IIpyu IOMOIIM MeJgarora I'pa(bI/IKOB 3aBUCHUMOCTHU NYTHU U CKOPOCTHU OT BPCMCHHU.

HNuepuus, macca,
IUIOTHOCTH (4 1)

SBnenue HWHEPILHH. 3akon uHepyuu.
Bszaumooeiicmeue men kax npuuuna uzsmeHeHus
ckopocmu  Osudicenuss men. Macca kax mepa
unepmuocmu mena. IInotHOCTH BemecTBa. Céa3b
NJIOMHOCIU C KOJIUYECHE0M MOJEKVI 8 eOUuHuye
006véma sewecmaa.

Hemoncmpayuu

1. HabGmtoieHue sIBICHUS WHEPIIAHN.

2. HaOnroieHue W3MEHEHHsT CKOPOCTH IPH

B3aMMOJICHCTBUHU TEJI.
3. CpaBHEHHE MaCC 110 B3aMMOJICHCTBHIO TEIL.

OOBsiCHECHHE TIPU TIOMOIIM TEXHOJOTHYECKOW KapThl M TEeJarora W IPOTHO3HPOBAaHUC SIBICHHIA,
00yCJIOBJICHHBIX HHEPIHEH, HAPUMEp: YTO IPOUCXOMUT TPH TOPMOKEHHH WA PE3KOM MaHEBpE
aBTOMOOWIISI, TOYEMY HEBO3MOYKHO MTHOBEHHO IPEKPATHTD JBIKEHUE HA BEJIOCHIICAC WITH CAMOKATe
UT. I

HabmroneHne u 0a30BBIA aHAM3 OMBITOB TIOA PYKOBOJICTBOM II€[arora, JEMOHCTPHPYIOIIUX
U3MEHEHUE CKOPOCTH JIBXKEHUS TeJa B pe3yJibTare JeHCTBUS Ha HErO APYIUX Tedl.

Pemienne TUMOBBIX pacyE€THBIX 3a/1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha ONpe/elieHHe MaccChl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenve w 0a30BBI aHANHW3 OMBITOB MOJ PYKOBOJCTBOM TMEAArora, JIeMOHCTPHUPYIOMINX
3aBUCHMOCTb U3MEHEHHUsI CKOPOCTHU TeJia OT €ro MacChl PU B3aUMOJIEUCTBUH Teil. MI3MepeHue Macchbl
TeNa pa3IudHBIMH CIIOCOOaMHU.

OmnpeneneHre COBMECTHO € MEAAroroM IUIOTHOCTU Tella B Pe3y/bTaTe U3MEPEHMs] €ro Macchl U
00béMma.
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Cuiaa. Buael cna
(14 )

Cuna Kak XapaKTepUCTHKa
B3auMojeiicTBusa Ten. Cuia ynpyrocT M 3aKOH
I'yka. Hsmepenue cunbl c noMOWbIO
Ounamomempa. SIBIEHWE TATOTEHHS W CHIIA
TsokecTd. Cuna msidcecmu Ha Opyeux NAAHEmax
(MC). Bec mena. Hesecomocmyo. CloxKeHHE CHIL,
HaIPaBJIEHHBIX o OJIHOH MIPSIMOM.
PaBroneiictBytomas cwn. Cuna mpenus. Tpenue
CKONbIICceHUs U mperue noxos. Tpenue 6 npupoode
u mexuuxe (MC).

,Zlemoucmpauuuz
1. CnoxxeHue CuJI, HampaBlIE€HHBIX MO OJHON
MIPSIMOM.

Jlabopamopnwvie padomot u onvimol.

1. Onpenenenue NIOTHOCTH TBEPJIOTO TeNa.

2. OnbITH, JEMOHCTPUPYIOLIME 3aBHCUMOCTb
pactsokeHus  (medopMariiv) TPYKHHBI  OT
TIPUJIOKCHHON CHITBL.

3. OnBITHI, JIEMOHCTPUPYIOUINE 3aBHCUMOCTH
CHIIBI TPCHHSI CKOJBXKEHHUS OT Beca Tena
Xapakrepa COIIPHKACAIOIINXCS
MIOBEPXHOCTEH.

W3ydeHne cCOBMECTHO C MEJaroroM B3aMMOJAEHCTBHA KaK NMPHUYUHBI U3MEHEHUS] CKOPOCTH TeJa WU
ero nedopmaruu.

OrnucaHye Ha HAa4aJbHOM YPOBHE peajbHBIX CUTyalluil B3auMOAEHCTBUS Tell ¢ IOMOIIBIO MOAeNneH, B
KOTOPBIX BBOJUTCS NMOHATHE U N300pakeHHE CUJIBL.

W3ydeHnne mox pyKOBOJACTBOM IMeAarora CHJIbl YHOPYTOCTH, 3aBUCHUMOCTU CHJIBI YIPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WM IPYXHUHBI (C TOCTPOSHNEM IpaduKa).

AHanu3 ¢ onopoi Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSBIAETCA ICHCTBUE CHIIBI yNPYrocTH (YHPYrocTh Ms4a, KPOCCOBOK, BETOK AEpeBa
U 71p.).

AHanu3 ¢ Onopoi Ha IUAAKTUYECKUM MaTepuall o[ KOHTPOJIEM IEAarora CUTyalui, CBsI3aHHBIX C
SIBIEHHEM TSATOTCHUS.

IloHumanue ¢ omopodl Ha CXeMbl NPHU IIOMOIIM MeAarora OpOUTAJIbHOIO MIBIXKCHUS IUIAHET C
HCTIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa HHepLuH (MC — acTpoHOMHUS).

Wsmepenune Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ATOrO CHOCO0a U3MEPEHUs IMOCie
MIOBTOPEHUS C IIEIarOTOM.

HabmnroneHue siBIEeHUSI HEBECOMOCTH.

HabnroneHune 3a 3KCIIepUMEHTAIBHBIM TTOJIyY€HHEM IIPaBUJIA CIO0KEHUS CHJI, HAlPaBJICHHBIX BAOJb
o1HOM npsimoit. OnpesieneHye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3ydenue mox pykOBOACTBOM MENATOra CHIIBI TPEHHSI CKOJIBKEHHS U CHIIBI TPEHHS MOKOSI.
HccrnenoBanne ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMOCTH CUJIBI TPEHHs OT Beca Tela
U CBOMCTB TPYIIUXCS OBEPXHOCTEH.

ba3oBeli aHAM3 ¢ ONOPOM Ha AWAAKTUYECKHN MaTepHall MoJ KOHTPOJIEM MEeAarora NpakTHYECKHX
CUTyallMii, B KOTOPBIX NPOSABIAETCS JCHCTBHE CHIBI TPEHMS, MCHONB3YIOTCS CIIOCOOBI &
YMEHBIIICHUS WM YyBeIWYeHHUs (KaTaHME Ha JIbDKaX, KOHbKAaX, TOPMOXEHHE aBTOMOOWII,
UCTIOJIB30BaHME MOIINITHUKOB, TJIaBaHUE BOIHBIX KHUBOTHBIX U p.) (MC — Ounosorus).

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA aJrOpUTM, MPEABAPHUTEIHHO
pa3o0paHHBIil COBMECTHO C MENaroroM C HCIOJIb30BaHUEeM (OpMyJ Ajsi pacdéra CHIIbI TSHKECTH,
CHJIBI YTIPYTOCTH, CHJIBI TPEHHUSL.

Paznen 4. JlaBae

HHe TBEPABIX TeJl, AKUAKOCTeH 1 razos (21 u)

JdaBJsienue.
IMepenaua
JdaBJIeHUS
TBEPABIMHA
TeJaMHu,
JKMIKOCTSMH U
razamu (3 4)

Hasnenne. Cnocoduvl ymenvuienus u yeeaudenus
oaenenus. Jlaenenue 2asa. 3asucumocms
odasnenus 2asa om 06vEma, memnepamypbi.
Iepeoaua oasnenus meépovimu menamu,
Jrcuokocmamu u eazamu. 3axon Ilackans.
ITnesmamuueckue Mawunbl.

,Zlemoncmpatmu2

1. 3aBUCUMOCTD JIaBJICHUS rasa oT

TEeMITepaTypHhl.

AHanu3 1 00BSICHEHHE C OTOPOH Ha MUAAKTUYECKHA MaTepHall ToJ] KOHTPOJIEM Te1arora OIMbITOB U
MPaKTUYECKUX CUTYAIMH, B KOTOPBIX MPOSIBISIETCS CUIIA TABJICHHUS.

O0ocHOBaHHE ¢ OMOPON HA TEXHOJOTHUYECKYIO KapTy IPHU MOMOIIH MEIarora crnoco00B YMEHBIIICHUS
U YBEJIMYEHUsI JaBJICHHUSL.

W3zydeHue 1o pyKOBOJICTBOM II€JJarora 3aBHCHMOCTH JaBJICHHS ra3a oT 00bEMa U TeMITepaTyphl.
W3ydenue 1o pyKOBOACTBOM Ielarora OCOOCHHOCTEH Nepemadyd NaBiCHUS TBEPIBIMU TEIIaMHU,
KHUJIKOCTAMHU U razamu. OOOCHOBAaHUE PE3YJBETATOB OMBITOB OCOOCHHOCTSMHU CTPOCHHUS BEIIECTBA B
TBEPIOM, JKUAKOM M ra3000pa3HOM COCTOSHUSIX MPEATI0KCHHBIMU (POPMYITHPOBKAMHU.

HaGmoneHne 3a SKCriepuMEHTaIbHBIM J1I0Ka3aTelIbCTBOM 3akoHa [lackais.

37




2. Hepe)laqa JaBJICHHUA ) KUJKOCTBIO U I'a30M.

Pemenne TUMOBBIX pacu€THBIX 3aAad B 1—2 neiicTBHA € ONMOPOM Ha alrOpUTM, NMPEIBAPUTENIBHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacyéT JaBJICHHS TBEPIOTO Tela.

JaByenue
Kuakoctu (5 v)

3aBUCHMOCTh  JaBJICHUSI  JKHIKOCTH  OT
TITyOMHEI. Tuopocmamuueckuii napaooxc.
Coobwarowuecss  cocyoul. Tuopasnuyeckue
MeXAHUZMBL.

ﬂemoncmpauuuz

1. Coobmraromuecst COCybI.
2. l'mppaiamgeckwii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHUYECKYIO KapTy NOJ PYKOBOACTBOM IeJlarora 3aBHCHUMOCTHU
JABIICHUS KHUIKOCTH OT TIIyOHHBI OTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3y4yeHne cOBMECTHO C MEJaroroM COOOIIAIOIMNXCS COCYIOB.

Pewenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOPUTM, NpPEABAPUTENBHO
pa300paHHBII COBMECTHO C MEIaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

Habmonenue 3a 00bsiICHEHIEM NIPHUHIIMIIA JEHCTBHS THAPABINIECKOTO TIpecca.

AHanmu3 U OOBSCHEHHE C ONOpPOM Ha JUIAKTHUECKUH Marepuan IOJ KOHTPOJIEeM Iefarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOLIUX NIPOSIBICHUE JaBJICHUS KUIKOCTU U 3akoHa [lackais,
HaIpuMep MPOLECCOB B OpraHU3Me Ipu Iiy6okoBogHOM HeIpstHUN (MC — Ounosorus).

AtMocgepHoe
napiyenue (6 4)

Atmocdepa 3emin U atmMocepHOE NaBIICHHE.
Tlpuuunvl cywecmeoganus 6030YuiHOU 000104KU

3emnu. Onvim Toppuuennu. Usmepenue
ammocgheprozo oaegneHus. 3asucumocmeo
ammocgeprozo  OagneHuss om  blcOmMbl  HAO
ypognem  mops. Ilpubopvl  Ona  usmepenus
ammocgeprozo 0asnenus.

ﬂemoncmpauuu2

1. [IposiBnenne neicTBus aTMOCHEPHOTO

JIaBJICHUSL.

HaGmonenue 3a skcniepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUSL.

AHanu3 ¥ 00BsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CB3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO TaBICHUS.

Habmronenue 3a 00bACHEHHEM CYILIIECTBOBAaHHA aTMOc(hepsl Ha 3emMile U HeKOTOPBIX IIaHEeTax WIH e€
OTCYTCTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mMOHMMaHWE NPUYMH HM3MEHEHHS IUIOTHOCTH aTMoc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOT0 JAaBJICHUS OT BBICOTHI.

Pemenne THUMOBBIX PacyETHBHIX 3a1ad B 1—2 JEHCTBHUSA ¢ ONOPOH Ha ajJropuTM, HpeIBapHUTEIEHO
pa3o0paHHBIil COBMECTHO C TIEAaroroM Ha pacyét aTMOC(HEPHOTO JaBIICHHUS.

H3ydeHue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHepousa.
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HeiicrBue
JKHIKOCTH U rasa
HA NOTPY:KEHHOE
B HUX TeJio (7 4)

Heticmsue srcuokocmu u 2aza Ha NO2PYyicéHHoe
6 Hux meno. BrITankuBaromas (apxuMmenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Bosoyxonnasanue.

ﬂemoncmpauuuz

1. 3aBHCHUMOCTh  BBITAJKUBAIOUIEH CHJIBI OT
00béMa  MOrpyXKEHHOW dYacTH Tela U
TUTOTHOCTH JKUAKOCTH.

2. PaBeHCTBO BBITAIKMBAIOLIEH CHJIBI BECy

BBITECHEHHOMH XKHUIKOCTH.

3. YcnoBue miaBaHMS TeN: IUIABAaHHE WM
MOTPYy’)KEHHE Tel B  3aBUCHMOCTH  OT
COOTHOIIIEHUS MIIIOTHOCTEN TeNa U XKUJIKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. UccnenoBanue 3aBHCHMOCTH Beca Tena B
BOJIE OT 00BEMa MOTPYKEHHOH B KHIKOCTb
4acTH Tela.

2. OmpeneneHyde  BBITAIKUBAIOIIEH  CHJIBI,
JICHCTBYIOIIE Ha Telo, IOrpyxkEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBHCHMMOCTH BBITAIKHBAIOIIEH
CUJIBl, JEUCTBYIOIIEH Ha TEJO B KUAKOCTH,
OT MAacchl Telna.

4. OnbITEl, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD
BBITAJIKMBAIOIIEH CHIIbI, JAEUCTBYIOIIEH Ha
TEJIO0 B XHIKOCTH, OT 00BbEMa MOTPYXEHHOM
B JKHJKOCTh YacTH Tela U OT IJIOTHOCTH
JKUJKOCTH.

5. KorctpyupoBanue apeomeTpa WU
KOHCTPYHPOBAHHE JIONKHA U ONpeIeNieHne e
Irpy3010IbEMHOCTH.

Habmronenue 3a SKcrieprMEHTaIbHBIM O0HAPYKEHUEM NEHCTBHUS KHUIKOCTH U ra3a Ha MOTpyXEHHOE
B HHUX TEJIO.

OmnpeneneHne ¢ OMOpPOH Ha TEXHOJIOTWYECKYIO KapTy BBITAIKHWBAIOMICH CHIIBI, NEHCTBYIOmEH Ha
TEJ0, NOTPYXKEHHOE B XKUIKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CYKIEHHE COBMECTHO C TIEaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOIICH Ha TEJO B KUIKOCTH, OT 00BEMA MOTPYKEHHOM
B ’KUJKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIAKOCTH.

HccrnenoBanre moJ pPYKOBOJACTBOM IElarora 3aBHCHMOCTH Beca Tella B BoAe OT 00BEMa
MOTPYKEHHOM B )KUAKOCTh YaCTH TEJIa.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpeABaAPUTENHHO
pa300paHHBI COBMECTHO C TIEIaroroM Ha MPUMEHEHHE 3aKOHA ApXUMeEIa M YCIOBHS TUIABaHUS TEl.
KoHcTpyupoBanue npu nmomoiy neaarora apeoMerpa Wik KOHCTPYHUPOBaHUE JOIKU U OINPENEICHHE
€€ Tpy30IIOABbEMHOCTH.

Pazpnean 5.

Pa6ora u momHoCcTh. JHeprus (12 4)

Pabora
M MOIIHOCThH

Bw

Mexanunueckas padora. MomHoOCTb

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPENICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
nmagaeHuu TE€jIa W CUJIbl TPEHUA IPU PAaBHOMCPHOM IIEPEMEIICHHUM TEJIa II0 FOpHBOHTaHLHOﬁ
ITOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOIHOCTH, Pa3BUBAEMOM MTPH OABEME T10 JIECTHHUIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEWCTBUSA C OMOpPON HA ajlrOPUTM, MPEABAPHUTEITHHO
pa300paHHBIii COBMECTHO C IEIaroroM Ha pacdéT MEXaHUIECKO padOThI U MOIITHOCTH.
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IIpocreie
MeXaHu3MBblI (5 1)

IIpocTsie MEXaHU3MBI: phlyar, 610K,
HaKJOHHAs IUIOCKOCTb. [Ipasuno pasHogecus
puiuaea.  Ilpumenenue npaguna — pasHoGecus
puluaza Kk 010Ky. «3010moe npaguioy Mexamuku.
KIT MIPOCTHIX MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE.

JHemoncmpayuu

1. IlpuMepsl IpOCTHIX MEXaHM3MOB.

Jlabopamopnwvie padbomot u onvimaul

1.Onpenenenue pabOTHl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBHYKCHUH Tena o
TOPU30HTAILHOU IOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHS pblyara.

3. U3amepenne KIIJI HaKkIOHHOH IIOCKOCTH

(3MeKTpOHHAS TEMOHCTPAIIHS).

HauvanbHoe MOHMMAaHUE BBIMTPHIIIA B CHJIE MPOCTBIX MEXaHU3MOB Ha NMPHMEpE phluara, MoABHKHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCJIOBUS PaBHOBECHS phlyara.

OOHapy)XeHHE TIOJl PYKOBOJACTBOM IIelarora C OIOPOH Ha IWAAKTHYECKHH MaTepuan CBOWCTB
MIPOCTHIX MEXAaHM3MOB B PA3IMYHBIX WHCTPYMEHTAX W IMPHUCIOCOOJICHUAX, MCIIONB3YEMBIX B OBITY
1 TEXHHKE, a TAaKXKe B XKUBBIX opranusmax (MC — Ouonorus).

Habmrogenne 3a SKCIEpUMEHTATBHBIM JIOKa3aTEICTBOM PABEHCTBA pabOT TpH MPHUMEHEHHU
MPOCTBIX MEXAHU3MOB.

Omnpenenenue noa pykoBoacTsoM nenarora K1/ HakiioHHOI M10CKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBIIl COBMECTHO C MEAAaroroM Ha IPUMEHEHHUE MpaBuiia PABHOBECHS pbluara M Ha pacyér
KIIA.

Mexanuueckas
Heprus (4 4)

Mexannueckass 3Heprus. Kuumemuueckas u
nomenyuanvuas suepeus. Illpeepawenue 00nozo
8U0a Mexamuueckol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHHs PHEPTHU B MEXaHHKE.

JlaGopaTopHbie paGoThI M ONBITHI.

HaGmronenne 3a sKcriepuMeHTaTbHBIM ONPECICHUEM U3MEHEHUs KMHETUYECKON U MOTeHIINATbHOM
SHEPI'uM TeJla MPHU €ro CKaTbIBAaHUU 10 HAKJIOHHOMU MJIOCKOCTH.

DopMyaUpOBaHUE COBMECTHO C IE€aroroM Ha OCHOBE HCCIEJOBaHMUS 3aKOHA COXPaHEHMsS
MEXaHUYECKOH HEPTHU.

[IpencraBneHue npu NOMOILIHY NEAATOra IPaHUL IPUMEHUMOCTH 3aKOHA COXPAHEHHUSI YHEPTUH.

1. Uzyuenne 3aKOHa coxpaHeHHs1 | PemreHne THUIOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHSA C ONMOPOH Ha alrOpuUTM, MPEIBapUTEIHLHO
MEXaHHYeCKOH  3HEepruu (97exTpoHHast | pa300paHHBIN COBMECTHO C IE€aroroM C UCIOJIb30BAHUEM 3aKOHA COXPAHEHHUS SHEPTUH.
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 4)
8 KJIACC (68 u)

TemaTrnuecknii
0JIOK, TEeMBI

OcHoBHoOE coiepkaHue

OcHOBHbIE BU/IBI 1€SITETbHOCTH YUAIITUXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Paznen 6. TenioBble siBiaeHust (28 1)
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Ctpoenue
M CBOlicTBa
BewecTna (7 4)

Ocnognoie non0JICenUs MONEKYAAPHO-
KUHEMU4YecKol meopuy CMmpOoeHUs 6ewecmsa.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoarouue  OCHOGHble — NOJNOJHCEHUs
MONEKYAAPHO-KUHEMUYECKOU MeopUl.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSIHUM  BewectBa. Kpucmannuueckue u
amopguvie mena. ObvicHeHUe CBOUCME 2d308,
ocuokocmell U meépoviX Mmeil HA  OCHOBe
NON0ICEH UL MONEKYAAPHO-KUHEMUYECKOU
meopuu. CMadMBaHWUE U KANULIAPHbIE AGNEHUS.
Tennogoe pacuiupenue u cocamue.

,Zlemoucmpauuu2

1. HaGmoneHre OpOyHOBCKOT'O IBUYKEHHSI.

2. Habmonenue nuddy3um.

3. Habmonenue  siBineHui

KaIlWUISIPHBIX SIBICHUH.

4. HaOnroieHue TeIyIoBOrO paclIupeHus Tell.

5. I3MeHeHne nMaBieHHs Ta3a Npu M3MEHECHUH

00bEMa 1 HarpeBaHUN WIIH OXJIAKICHHUH.

Jlabopamopnvie padbomot u onvimul.

1. OmpITBl IO OOHApPYKEHUIO JEHCTBHUS CHII

CMadYrBaHUA u

MOJICKYJISIPHOTO MIPUTSKCHUS (wmm
ANIEKTPOHHAS IEMOHCTPAITHS).

2. OmpIThl  TIO  BBIPAIMBAHUIO  KPHCTAJLIOB
[IOBapEHHOM CONM UM caxapa.

3. OmpiTBl 1O HAOJIOACHUIO  TEIIOBOTO

paciupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

Tell.

4. OmpenierieHUe TaBJICHUS BO3AyXa B OaJllOHE
ITPHIIA.

5. OmBITE, JAEMOHCTPHPYIOIIHE 33aBHCUMOCTH
JABJIICHUS BO3AyXa OT ero o0béMa U
HATrpPEeBaHUS WU OXJIKIICHUS.

6. Ilposepxa 2unomeswi JUHEUHOU
3asucumocmu OUHbl CMOAOUKA HCUOKOCTIU 8
mepmomempuyeckol mpyoxe om
memnepamypul.

HaOmonenne u MHTEPIPETAINA COBMECTHO C IIE€AaroroM OMbBITOB, CBUAETEIBCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BELLECTB B BOJE.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEJaroroM IO OLEHMBAaHHWIO KOJIMYECTBA aTOMOB MJIM MOJIEKYJ B
enuHHLEe 00bEMa BEIIECTBA.

[IpexcraBnenne npy MOMOIM Ie1arora OPOYHOBCKOTO JIBIIKEHUS, sIBICHUS AU(DDY3UN U pa3IHuuii
MeXly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYIIPHO-KMHETUIECKON TEOPHU CTPOEHUS BELIECTBA.
OOBsicHEeHNE TIPH IOMOIIHN TeIarora ¢ ONOpoil Ha JUIAKTHIECKUI MaTepual OCHOBHBIX Pa3ININi B
CTPOCHUHU Ta30B, JKUAKOCTEH M TBEPABIX TEI C HCIONB30BAaHHEM TIOJNOKEHUI MOJIEKYJISPHO-
KHHETHUYECKON TEOPHU CTPOEHHSI BEIIECTBA.

IIpoBeneHue noa pykoBOACTBOM I€AArora ONBITOB MO BEIPAIMBAHUIO KPUCTAJLIOB TOBAPEHHOMN COJIN
WM caxapa.

IIpoBeneHue COBMECTHO C MEAAaroroM U o0bsICHEHHE U3 NPEAJIOKEHHOTO IePedHs BEIBOJIOB OIIBITOB,
JEMOHCTPHUPYIOIIMX KAaWIIIPHbIC SABJICHMS U SIBIICHUE CMAYUBAHU.

OObsicHeHHE C OMOpPOH Ha TEXHOJIOTHYECKYIO KapTy II0J pYKOBOJACTBOM IeJarora poJiH
KaIWUILIPHBIX SBJICHUH AJIS IOCTYIUICHHS BOABI B opranu3M pacteHuit (MC — Ouosnorus).
HaGmtoeHue onpITOB 10 HAOJIOICHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TEl.
OObsicHEHHE C ONOpPOH Ha TEXHOJOTHYECKYI0 KapTy II0J] PYKOBOJCTBOM IeJarora COXpaHEHUs
00bEMa TBEPABIX TEJ, TEKYyYECTH MXUIKOCTH (B TOM YHCIE, PAasHUNBI B TEKyYeCTH IS Pa3sHbIX
XKHUJKOCTEH), NaBICHUS Ta3a.

Habmonenue 3a mpoBeieHHEM OITBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JJaBJICHHUS BO3yXa OT €ro
00bEéMa M HarpeBaHUsl WIN OXJIAXICHWS, W UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYJSIPHOTO
yUYEHHUSL.

AHanmu3 Npu TOMOIIH TIejarora ¢ ONopoi Ha AWAAKTUYECKHH MaTepuasl NMPaKTHYECKUX CUTyaluii,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKHUIKOCTEN U TBEPABIX TEIL.
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TenjioBbie
npoueccs! (21 4)

Temnepatrypa. Ceasbe  memnepamypel  co
CKOPOCMbIO MENN08020 OBUNCEHUSL HACTHUY.

Buytpennsas sseprus. Cnocobwr usmenenus
6HYympeHHel  dHepeuu: — menionepedaid U
cosepuienue pabomovl. Buovi mennonepedauu:
Mennonpo8oOHOCMb, KOHBEKYUSL, U3NTYUeHUe.

Konngectso TEIUIOTHI. VaenbHas
TEINIOEMKOCTh ~ BEIIeCTBA.  [ennoobomen  u
mennogoe pagnogecue. Ypasuenue mMmenio6020
bananca.

ITnasnenue u omeepoesanue KpUCMALIUYECKUX
gewecms.  YHenpHas — TeIUIOTAa  IJIABJICHUS.
Iapoobpasosanue u kondencayus. Hcnapenue
(MC). Kunenue. VYaensHas TEIUIoTa
napoo0pa3oBaHus. 3asucumocms memnepamypbvi
Kunewus — om  ammoc@epHozo  0aeieHusl.
Bnasicnocms 6030yxa.

OHeprust  TOmnMBa.  YJeNbHas  TEIUIOTa
CrOpaHHsI.

Hpunyuner pabomwvl mennogvix Osucamernell.
K1l Mennoeoco
ogucamens. Tennosvlie Ogueamenu u 3auuma

okpyacaroweti cpedwt (MC).
3akon coxpamenusi u npespawenus snepeul 8
mennoswix npoyeccax (MC).
Zlemomcmpauuu2
1. IlpaBuia U3MEPECHUS TEMITEPATYPHI.
2. Bugsl Temionepeaayu.
3. OxmaxeHue Mpu COBEPILEHNU PabOThI.
4

. Harpeanne mpum coBepumieHun paboThl
BHELTHUMH CHJIaMU.
5. CpaBHeHHE  TETUIOEMKOCTEH  pa3sIMUHBIX

BELIECTB.

. Habmonenne kuneHus.

7. HabmomeHne TIOCTOSTHCTBA — TEMIIEpaTyphl
MIPY TIJIABJICHHUH.

8. Moy TENIOBLIX JBUATATENEN.

Jlabopamopnvie padomot u onvimeol.

1. Ilposepka eunome3snl JUHEUHOU
3A6UCUMOCIU OAUHBL CIOJIOUKA HCUOKOCTNU 8
mepmomMempuyecKkou mpybke om

(o2

OOocHOBaHHME TO MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOrOM HpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabnroneHue 3a npoBeZicHUEM OIBITOB, JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH 3HEprun Tena B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
Ppa3iIuYHbIe BUIBI TEIIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIUIO, H3ITyYEHHE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IO PYKOBOICTBOM IE€Narora SBICHUS
TeTI000MEHa IIPY CMEIIUBAHNY XOJIOJHOH 1 ropsidei BOIbI.

Habmronenne ycTaHOBIICHHS TEIIOBOTO PAaBHOBECHS MEX/TY TOPSUEH U XOJOTHOW BOJIOM.
OmnpeneneHne Ipy IOMOINH IIEJarora KOJIW4ecTBa TEIUIOTH, HOIyYEHHOTO BOJIOH NP TEIIIOOOMEHe
C Harp€TbIM MCTAJINIMYECKUM HUJIUHIAPOM.

Omnpenenenue 1o TadyuIe YAEIbHON TEINIOEMKOCTH BEIIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C II€aaroroM, CBA3aHHBIX C BBIYHUCICHHCM KOJIHYCCTBA TCIJIOTHI H
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HANpHUMep B  MESIX  DHEProcOepeXeHMs:  TEIUIOM3OJIALHSA,
9HEprocOeperaoIne KpbIn, TePMOAKKYMYJIISTOPHI | T. 1.

HaOmonenue siBieHui ncriapeHnst 1 KOHACHCAIUH.

HabGmonenue 3a rccieoBaHueM Ipoliecca HCIIapeH!st Pa3IMYHbIX KHJIKOCTEH.

OOBsicHEHHE TI0 ATOPUTMY COBMECTHO € NIEJaroroM sIBJICHUH NCTIapeHusl 1 KOHAEHCALMH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHHSI.

Habnronenne u o0bACHEHHE Tpoliecca KUIIEHHS, B TOM YHCJIEe 3aBUCHMOCTH TeMIIEPaTyphl KUIICHUS
OT JaBJICHHUS.

Omnpenenenye 1o TabIuIe OTHOCUTEIFHOM BIaXXKHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

CpaBHeHI/Ie o IMJjIaHy IMpyu OOoMOIM mneaarora MNpOHCCCOB IIJIABJICHUA KPUCTAINIMYECKUX TEJI
1 pa3MATYEHHS [IPHU HArpeBaHUU aMOP(HBIX Tel.

Omnpenenenue 1o TadJUIEe YAEIbHON TEIUIOTH TUIABJICHHUS JIbJA.

OObsicHEHHE IO CXeMe TI0ciie 00CYKAECHHS C TEAaroroM siBJICHUH IUIaBJICHUS U KPUCTAJUIM3alUH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HAa AJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C II€IaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIIOTHI B
mponeccax TeIionepeaadn Mmpu miIaBJICHUU U KPUCTAIIIIM3allUNU, HCTTAPEHUN U KOHACHCAITNU.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUcCTajlsin3aliu, HAIIPUMEP, IMOJYYCHUEC CBECPXUUCTBIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

AHanu3 npu MOMOIIY Hefarora paboTsl 1 0OBSICHEHHE IPUHINIA JEHCTBHS TEIUIOBOTO JBUIATEIS.
Beruncrenne KoaM4eCcTBa TEIUIOTHI, BBIACISAIOMIErOCs NPU CTOPaHUM Pa3IMYHBIX BHJOB TOIUINBA, H
KII nBurarens.
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memnepamypeoi.

2.HaGnronenue W3MEHEHUS BHYTpEHHEH
SHEPrUM TejJa B Pe3yJbTaTe Terlonepeaadn
¥ paOOTHI BHCITHHUX CHIL.

3. UccnenoBanue sIBIEHUsI TEIUIOOOMEHA IpH

CMEUIMBAaHHUU XOJIOJHOM U TOpsUeH BOJBI.

4. Onpedenenue KoIu4ecmea meniomul,
HOIYYEeHHO020 6000U npu meniooomene ¢
Haz2pemviM MEeMAaLIU4ecKumM YUiuHOPOM.

. Mccnenosanue nporiecca UcrapeHus.

6. OmpeneneHue OTHOCUTENBHON BIAXXKHOCTH

BO3lyXa.

7. Onpedenenue yoenoHoU Meniomol NAAGIEHUS.

a60a.

]

OOcyxeHne COBMECTHO C IEJaroroM AKOJIOTHYECKHX ITOCIEICTBUI MCIOJIBb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U THApo3aekTpocTaHuuil (MC — 3Konorus, Xumus).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)

DleKTpUYecKue
3apsiabl.
3apsiikeHHbIE
Tejaa M uX
B3auMMoOJeicTBHE
(7 4)

Onexmpuzayus men. JIBa poja SIEKTPUUSCKUX
3apsa0B. BzaumonelcTBUEe 3apsSyKEHHBIX — TEll.
3axon Kynona (3asucumocms cuvl
63AUMOOCUCMBUSL 3APANCEHHBIX e OM GENUUUHDL
3aps008 U PACCMOAHUSL MEeHCOY MELAMU).

DnexkTpuueckoe  TmoJe. Hanpsowcénnocmo
anekmpuyeckoeo noas. Ilpunyun cynepnozuyuu
INeKMpuYeckux  noneu  (Ha  KA4ecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnuwlii 2NIeKMpUYecKuii 3aps0.

Cmpoenue amoma. IIpOBOTHUKU U JUIIEKTPUKU.
3aKOH COXpaHEHHS IEKTPUIECKOTO 3apsaaa.
jIeroHcmptmuu2
1. DnekTpuzanus Tell.
2. lea poga DJIEKTPHYCCKHX 3apsSI0B U
B3aHMOIIeI>iCTBPIe 3apsHKEHHBIX TEJI.
3. YCTpoiicTBO 1 IeHCTBHE AIIEKTPOCKOTIA.
4. DnexkTpocTaTH4ecKast HHIyKIHsI.
5. 3aK0H COXpaHEHHUS IJTEKTPUIECKUX 3apsi/I0B.
Jlabopamopnuvie padomot u onvimul.
1. OnbITH 10 HAOJIOJEHUIO DJIEKTPU3ALMH TeJl
MHJYKLIUEH ¥ IPU COPUKOCHOBEHHH.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JIEKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIUEH.
HaGmonenue u o0bSCHEHUE C OMOPON HAa AMIAKTUYECKHH MaTeprai B3aUMOJCHCTBUS OJHOMMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OO0BsicHEHNE IPH TOMOIIH TIelarora NpUHIHKIIA IEHCTBUS 3JIEKTPOCKOIIA.

OOBsICHEHHE COBMECTHO C TII€JJaroroM SIBICHHM D3JEKTpU3aIlMM IPH CONPHKOCHOBEHHUH TeNl HU
UHAYKLIHEH C UCNOIb30BAaHUEM 3HAHUM O HOCUTEISAX 3JIEKTPUUECKUX 3apsi/iOB B BELIECTBE.
PacriosHaBanne u OOBSCHEHHWE II0 CXEME COBMECTHO C IMIEaroroM SIBIEHWH 3IIEKTPU3ALNU
B MOBCEJHEBHOM KHU3HH.

Habmonenne u oObsICHEHHE C ONMOPOH Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MILIIOCTPUPYIOLINX
3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija.

HaGmoenne onpITOB IO MO/IEITMPOBAHHIO CHIIOBBIX JTMHUH 3JIEKTPUUECKOTO MOJISL.

HccnenoBanue moa pyKOBOACTBOM Iejarora JEMCTBUSL 3JIEKTPUUYECKOrO IOJI HA NPOBOAHUKU U
JUBJIEKTPUKH
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HocTosiHHbI
3JIeKTpUYecKuii
ToK (17 4)

ONeKTpudecKuil TOK. Ycnosusa cywecmeosanus
anexmpuuecko2o moxa. VICTOUHMKH MOCTOSHHOTO
ToKa. JIeHCTBHUS ANEKTPHUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). ODiexmpuueckuil mox
8 JACUOKOCAX U 2A3AX.

PaboTa W MOIIHOCTH 3JEKTPUYECKOrO TOKa.
3axon Jcoyna—J/lenya. Dnexmpuueckue yenu u
nompebumeny 1eKMpU4eckol dnepeuu 6 Ovimy.
Onexrpuueckas 1emnb. Cuiia Toka. DIeKTpHIecKoe
HanpspkeHne.  CONpOTHBICHHWE — NPOBOJHHUKA.
Yoenvnoe conpomuenenue ewecmea. 3akon Oma

Ul ydacTka 1end. [locienoBatensHOE U
napajiesibHOe COEIMHEHNE TIPOBOTHUKOB.
Kopomxkoe 3amvixanue.

,Zlemoucmpauuu2

1. ITpOBOTHUKY U TUINEKTPUKH.

2. MonenupoBaHue CHJIOBBIX JIMHUN

3JEKTPUUECKOTO MOJI.

. UcTOYHUKH IOCTOSIHHOTO TOKA.

. JleHcTBUS 3NEKTPUUECKOTO TOKA.

. DJIEKTpUYECKUI TOK B XKHUIKOCTH.

. T'a30BBIil pazpsa.

. IaMepeHne cHiIpl TOKa aMIIepMETPOM.

. I3MepeHne 3IIEKTPUYECKOTO  HAMPSHKCHUS

BOJIbTMETPOM.

9. PeocTar 1 MarasuH CONpOTHBIICHUH.

Jlabopamopnvie padbomot u onvimol.

1. UccnenoBanue AEWCTBUS DIEKTPUIECKOTO
IT0JIS1 Ha IPOBOJHHUKH U TUDJICKTPUKH.

2. CoOopka 1 mpoBepKa pabOThI AINEKTPUIECKOH

LETH MOCTOSTHHOTO TOKA.

W3mepeHune u peryIupoBaHUe CHIIBI TOKA.

4. UsmepeHue u peryiupoBaHue
HATIPSKCHUSL.

5. Hccnedosanue 3agucumocmu Cuivl MoKa,
uoywezo yepes pesucmop, om
CONpOMuUBIeHUs Pe3UCMOPA U HANPANHCEHUS.

6. Onwimvl, demoncmpupylowjue 3a8UCUMOCHIb
INEKMPUUECKO20 conpomuenenus
npoBOOHUKA Om e20 ONuHbl, NIoWAoU

O~NO Ol W

w

Habmronenne pa3imyHBIX BHIOB JCHCTBUS DIEKTPUYECKOTO TOKAa M OOHApy)KEHHE COBMECTHO C
1E€JaroroM 3TUX BUOB IEUCTBUS B TOBCEIHEBHOU KU3HU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM IS MOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyei H3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmonenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHue u OOBSICHEHHE IPH TMOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOIIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAM IONEPEYHOrO0 CEYEHUS U
Marepuana.

Habmronenne 3a JIeMOHCTpaIfied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3uCTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSKEHHS HA PE3UCTOPE.

bazoBrie npencTaBieHrs 0 NpaBUiIax CIOXKEHHS HAMPsLDKEHUHA NPU MOCJIENOBATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npeicTaBIeHUs O IpaBUiIax AJIs CUIIBI TOKA IIPY NapaJLICIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEfarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajieIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEWCTBUS C OMOpPON HA ajJrOpuUTM, MpeABapUTEIHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTrO  CONPOTHUBIICHUS MPU  IOCJIEJOBATEILHOM U  IApajUICIbHOM  COCIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHYCCKYIO KapTy IIOA PYKOBOJICTBOM Tiearora padOTHI
3JIEKTPUYECKOr0 TOKA, IPOTEKAIOLIETO YEPE3 PE3UCTOP.

Onpenenenue ¢ onopoid Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€larora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIACIISIEMOI Ha pe3UcTope.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JTAMIIOUYKY OT HalpsKSHUS Ha Heil.
OmnpeneneHue C OHMOpPOW Ha TEXHOJOTMYECKYI0 KapTy Iof pykoBoacTBoM mnemarora KIIJ]
HarpeBaTelIs.

Habmronenue 3a ncciegoBaHueM npeoOpa30BaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATEIIEM.
OOBpsicHEHHE TIOCNE pacCy)XACHHS C IEJaroroM M COCTaBJICHHE IJIaHa-KOHCIIEKTa YCTPOWCTBA U
TIPUHIINIA JEHCTBUS TOMAIIIHUX 3JI€KTPOHATPEBATENBHBIX TPUOOPOB.

OO0BsICHEHHE TIOCIIE PACCYKICHUS C TIEIarOrOM M COCTaBJICHHUE TUIaHA-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHUS U IPUHLIKIA AeHCTBUS MJIABKUX MPEAOXPAHUTENEH.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPON Ha alrOpUTM, MpEeABAPUTENHHO
pa300paHHBIN COBMECTHO C IIEIarOroM C MCIIONb30BaHueM 3aKkoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS 3JICKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

NONePeuH020 cedeHus: U Mamepuad.
Ilposepra npasuna crodicenus HANPANCeHUll
npu nocied08amenbHOM COCOUHEHUU O8YX
Pe3UCMOpO8.

Ilposepra npasuna oOas cunvl Moka npu
napanienbHOM COeOUHEHU PEe3UCTNOPOS.
Omnpeneneare  pabOTBI  AIEKTPHYECKOTO
TOKa, HIYIIET0 Yepe3 Pe3ucTop.
OmnpeeneHue MOIHOCTH 3JEKTPUIECKOTO
TOKa, BBIJICIIIEMOI Ha PE3UCTOPE.
HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa,
HAYLIETO Yepe3 JaMIOYKy, OT HANPSDKEHHS
Ha HEil.

Onpeoenenue KII/[ nacpesamens.
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MarsnurHsie
siBJieHus (6 1)

IlocrosiHHbIE MarHuThl. B3anmoelicteue
MIOCTOSIHHBIX MarHuToB. Maenumnoe noie.
Maenumnoe none 3emau u e2o 3naverue 0is
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe
noze snexmpuuecko2o moka. Ilpumenenue
9NEKMPOMASHUMOE 8 mexHuKe. /lelicmeue
MASHUMHO20 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernet 6
MeXHUYecKUx yCmpoucmseax u Ha mpancnopme.
,Zlemtmcmpamm2

1. B3auMoeiicTBH€E TOCTOSIHHBIX MArHUTOB.

2. MopenupoBaHue HEBO3MOXXHOCTH

paslieneHus MoJt0CcoB MarHuTa.
3. MopenupoBaHue MarHUTHBIX
MIOCTOSIHHBIX MarHUTOB.

4. OnsIT DpcTena.

5. MarautHOe T0JIe TOKA. DIEKTPOMATHUT.

6. JleficTBHe MarHUTHOTO TIOJIA HA TIPOBOIHHUK C
TOKOM.

7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padomot u onvimol.

1. Uccnenosanue MarHUTHOTO
B3aMMO/ICHCTBUS MOCTOSTHHBIX MarHUTOB.

2. Usyuenwue MarHUTHOTO oJIst
MOCTOSIHHBIX MarHUTOB NPU WX OOBEAHHEHUH H
pazlieneHuu.

3. HUccnenosanue IEUCTBHUS
3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

4. OnsITH, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTbh CHJIbI B3aUMOJAEHMCTBUS KaTYLIKU
C TOKOM UM MarHuTa OT CWIbl TOKa U
HaIpaBJICHUS TOKA B KaTYIIIKE.

5. H3yueHwme AEHUCTBUSI MAarHWTHOTO TIOJA
Ha TIPOBOJIHUK C TOKOM.

6.  Koucmpyupoeanue u usyyenue pabomoi
91eKmpoosucamers.

7. Usmepenne KII/I snekrponBurareabHON
YCTaHOBKH.

roJieit

Hccnenosanue noj pyKoBOJICTBOM [1€Jarora MarHUTHOI'O B3aUMOJECHCTBYS IOCTOSIHHBIX MarHUTOB.
H3yyenue ¢ omopoil Ha TEXHOJIOTMYECKYHO KapTy IMOJ PYKOBOACTBOM II€arora MarHUTHOIO IIOJS
MIOCTOSTHHBIX MarHUTOB NPU UX O0OBEANHEHUH U Pa3/ICICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenue mox pykoBOACTBOM MENATOra sIBJICHUS] HAMArHUYMBAHUS BEILECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBEIEHHEM OIBITOB, JEMOHCTPUPYIOUINX 3aBUCHMOCTh CHIIBI B3aUMOZIEHCTBHUS
KaTyIIKH C TOKOM M MarHUTa OT CHJIBI U HANIPABJIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TNOMOIIM II€Aarora CHUTyaldid NPaKTUYECKOro IPHMEHEHUs! 3JEKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, NPOMBIIIJICHHOCTH, ME/IUIIMHE).

N3yyenne ¢ omnopol Ha TEXHOJOIMYECKYX KapTy II0J PYKOBOJACTBOM IleJarora JeHUCTBUS
MAarHUTHOI'O II0JISl Ha IPOBOJIHUK C TOKOM.

N3yuyenue ¢ onopoi Ha IUJAKTUYECKUN MaTepuall JeUCTBYS dIEKTPOABUTATEIS.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BbazoBple mpencraBieHus O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNel (TpaHCIOPT, OBITOBHIC
YCTpOWCTBA U JP.).
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JIEeKTPOMArHUT
Hasl HHAYKIHUS
(49)

Onvimoi @apaodes. AHenenue
anexmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi Nnoy4eHus

INeKMPUUECcKol dHepauu. DICKTPOCTAHIIMH Ha
B0300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.
ﬂemoncmpauuuz
1. UccnenoBanne SBICHHUA 3IIEKTPOMATrHHUTHOM
WHIYKIHH.

2. OnsrTer @apanest.

3. 3aBHCHMOCTh HATPaBJICHUS HHIYKIIHOHHOTO
TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUSI.

4. DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padomot u onvimeol.

1. OnpITeI 1O HCCIENOBAaHMIO  SIBJICHMS
3HeKTpOMal"HPITHOI>i I/IH}IyKHI/II/II
HUCCIICOBAaHUE WM3MEHEHUM 3HAaYCHUs U
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C ImCIaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA BHCKTpOMaFHI/ITHOfI
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUA UHAYKIHUOHHOT'O TOKa

Pe3epBHoe Bpems (3 4)
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9 KJIACC (102 u)

TemaTnuecknii OcHOBHOe cofiep:kaHune OcHOBHBIE BU/IbI 1eSITEIbHOCTH YYALIMXCS
0J10K, Tema (Ha ypoBHe y4eOHBbIX el CTBHUII)
Pa3znen 8. Mexanunuyeckue siBiaeHus (40 4)
MexaHnuveckoe MexaHnuyeckoe IBW)KEHHE. MarepuanbHas | AHaINU3 C TIOMOIIBIO MEAarora U 00CYKICHHE PA3INYHBIX MPUMEPOB MEXaHHUCCKOTO JABIIKCHHS.
JBHKEHUE touka. Cucrema otcu€ra. OTHOCHUTENBHOCTH | OOCYXKIACHHE COBMECTHO C MEIAroroM IpaHuI] IPUMEHUMOCTH MOJIETH «MaTepuanbHasi TOUKay.
U Ccr0Cco0bI ero MEXaHHUYECKOr0  JBWXKEHUsA.  PaBHOMepHOe | OmmcaHue mociie OOCYXKACHHUS C TEeJaroroM MEXaHWYECKOTrO JBIDKCHHS Pa3IMYHBIMH CIIOCOO0aMHU
onucanus (10 u) | npsamonuueitHoe naBwxkeHue. Hepasnomephoe | (ypaBHeHue, Tabuna, rpaduk).
npamonunetinoe  osudicenue.  CpemHsis  u | AHanM3 TOJN PYKOBOJACTBOM IEarora J>KU3HEHHBIX CHUTYallMif, B KOTOPBIX MPOSBISETCS
MCHOGEHHAs cKoOpocmb mena npu | OTHOCUTEIHLHOCTh MEXaHUYECKOTO JIBHIKEHUSI.
HEPABHOMEPHOM OBUNCEHUU. HabnromeHne MeXxaHUIeCKOTO JBIDKECHUS TeJla OTHOCHTEIFHO PA3HBIX TEll OTCUETA.
Yckopenne. Pasnoyckopennoe | CpaBHEHHE TIyTeH U TPaeKTOPHUI IBMKEHHUS C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOICTBOM
npAMONUHeHoe osuoicerue. CBobomHOE | Tegarora OZHOTO M TOTO K€ TeJla OTHOCHTEIIFHO Pa3HBIX Tell OTCUETA.

nageuue. Onvimot I anunes.

Pagnomepnoe Osudicenue no oxpys’cHocmu.
IHepuoo u wacmoma obpawenus. Jluneiunas u
yenosas ckopocmu. Llenmpocmpemumenvhoe
YyCKopenue.

Hemoncmpayuu

1. HaGmrogeHne MEXaHMYECKOT'O IBMKEHHUS
TeJla OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE nyred U TpaekTopui
JIBIDKCHHSI OJIHOTO W TOTO JKE Tella
OTHOCHUTEIILHO Pa3HbIX TeJ OTCUETA.

3. UsMepeHne  CKOPOCTH H  YCKOPEHHUS
IPSMOJIMHEHHOTO JIBIDKCHHS.

4. UccnenoBanue
PaBHOYCKOPEHHOTO JBIKCHUS.

5. Habnronenne  IBUKEHUS
OKPYXXHOCTH.

6. HaOmofeHne  MEXaHHYECKUX  SIBIICHHIA,
MPOUCXOASAIIMX B  CHUCTEME  OTcuéra
«Tenexxa» mnpu €€ paBHOMEPHOM H
YCKOPEHHOM  JBMKCHHM OTHOCHTEIHHO
kabuHera Qusnky.

MPU3HAKOB

TClIa 1o

AHanu3 ¢ moMonIbio mefarora Tekcra ["ammres 00 OTHOCHTEIPHOCTH ABIKCHHUS; BHITIOHEHHE 3aJaHU N
IO TEKCTY (CMBICIIOBOE YTEHHE).

[Ipocrelimme BBEYUCIEHUS TO 00pa3ily CpemHedl CKOPOCTH CKOJBKEHHUS OpycKa WM IBHKCHUS
IapUKa 110 HAKJIIOHHOM IUIOCKOCTH.

AHanu3 1 00CyXJIeHHe C ONIOPOil Ha TEXHOJIOTMYECKYIO KapTy 10/ PYKOBOJICTBOM II€Aarora criocooos
MpUOIIHKEHHOTO OIIpEeNICHISI MTHOBEHHOI CKOPOCTH.

OmnpeneneHre MOCIE PacCyKIEHHs C ITIeJaroroM MO CXeMe CKOPOCTH PaBHOMEPHOTO JIBM)KEHHS
(1Iapuka B )KMAKOCTH, MOJEIH DJIEKTPUIECKOTr0 aBTOMOOMIIS | T. I1.).

OmnpeznencHre COBMECTHO C IIEaroroM IIyTH, HMPOWICHHOTO 3a MAaHHBIH NMPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJa 1Mo TpaduKy 3aBHCUMOCTH ITyTH PaBHOMEPHOTO JIBHYKEHHUS OT BPEMCHH.
HavanpHple mpencTaBiieHHE O MPHHIUIIAX JCUCTBUS HPUOOPOB, H3IMEPSIOMINX
(cimmomeTpoB).

[pocrelimme BBYUCIEHHS 1O 00pa3lly MyTH W CKOPOCTH MPH PAaBHOYCKOPEHHOM IPSMOJMHEHHOM
JIBIOKCHUU Tela.

OrmnpejeneHre COBMECTHO C MEAAaroroM MpOMICHHOTO MyTH U YCKOPEHHMs IBIDKEHHUS Tella Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOI0 JIBUKEHHS TeJla OT BPEMEHH.
OmnpeneneHre ¢ TOMOIIBIO I[eJarora YCKOpEHHs Tejla MpH PaBHOYCKOPEHHOM JIBHIKEHHH IO
HAKJIOHHOH TNIOCKOCTH.

V3mepenne 1o cxeme IOCie pPacCyKAEHHs C IeJaroroM MepHoja M 4acTOThl OOpalleHusl Tena Io
OKPY>KHOCTH.

OmnpeneneHne HAXOXKACHHUS O] PYKOBOJACTBOM I€larora CKOPOCTH PaBHOMEPHOTO JABW)KEHHS Tejla
0 OKPY>KHOCTH.

CKOPOCTb
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Jlabopamopnuvie padbomot u onvimul.

1. Koncmpyuposanue mpakma 0is paseona u
OanvHeliuez0 PaGHOMEPHO20 — OBUIICEHUS
WapuKa Uy menextcKu.

2. OnpeneneHue cpenHei CKOpOCTH
CKONILXKCHUSI ~OpycKa WM  JIBHOKCHUS
IIapyKa o HaKJIOHHOH IIOCKOCTH.

3. OmpeneneHre  yCKOpPEHHS  Tenma  IpH
PaBHOYCKOPEHHOM JIBIOKCHUH o
HaKJIOHHOH IJIOCKOCTH.

4. VlccnenoBaHue 3aBHCUMOCTH IIYTH  OT

BPEMCHHU npu PaBHOYCKOPEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHON CKOPOCTH.

5. Ilposepka 2unomesuvl: ecnu npu
PABHOYCKOPEHHOM osudIceHUU be3
HAUAIbHOU CKOPOCMU NYMU  OMHOCSMCI
Kak  pso Heuémnulx yucei, mo
coomeememeyrouue POMEIICYMKU

epemMeru 00UHAKOBHL.

Pelienue THUIOBBIX pacqéTme 3aJa4 B 1—2 JICUCTBHS C OHOpOﬁ Ha aJilrOpUT™M, MNpCABAPUTCIBHO
pa306paHHLIﬁ COBMECTHO C€ [MOeaaroroMm Ha OIpPCACICHUEC KUHCMATUYCCKUX XapaKTCPUCTUK
MEXaHUYECKOI'0 ABUIKCHHUA PA3JIMIHbIX BUJOB.

PacnioznaBanue u HpI/I6J'II/I)KéHHOC OIIMCAaHHUC I10 06p33Hy I0CJIC 06CY)K,H€HI/IH C negaroroM pasjn4yHbIX
BUOB MCXaHWYCCKOI'0 ABMIKCHUA B MNPHUPOJAC U TCXHHUKE (Ha npumepax CBOGO,Z[HO najgarommx TeCIi,
JBHMIXKCHUA )KUBOTHBIX, HeOECHBIX TCJI, TDAHCTIOPTHBIX CPEACTB U ,Hp)

B3aumopeiicteue
Ted (20 v)

IlepBbiii 3akon Helorona. Bropoit 3akoH
Hrerorona. Tperuit 3akon Herotona. [lpunyun
CYnepnosuyuu cul.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenusi:
CUNA MPEHUS CKONbIICEHUS, CULA MPEHUs. NOKOS,
opyeue 6U0bl MpeHus.

Cunma TsDKECTM M 3aKOH  BCEMHPHOTO
TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO MajCHUS.
Jeuocenue naanem eoxpye Coanya (MC).
Ilepsas kocmuueckas ckopocmo. Hesecomocmo
U nepezpysKu.

PaBHOBecHe MaTepHaIbHON TOYKH.
Abconromno  meépdoe  meno.  Pasnosecue
meépooeo  mena ¢ 3AKPenNéHHOU  OCbio
spaujenuss. MOMEHT cunsl. [Jenmp masxcecmu.

Jemoncmpayuu

1. 3aBHCHMOCTD YCKOpEHHS Tejla OT MAacChl

TeJa U ACHCTBYIOLIENH HA HErO CUJIBI.

2. HabmofeHne  paBeHCTBA  CHII

B3aUMOJIEUCTBHAH TEI.
3. 3MeHeHne Beca Tena INpU YCKOPEHHOM

mpu

Habnronenue u 00CyKIeHHE COBMECTHO C IIEAAarOrOM OIBITOB C IBM)KCHHEM Tela MPH YMEHBIICHHU
BIIMSIHUS IPYTHX TN, MPEMSATCTBYIOMINX IBIKCHHIO.

AHanm3 To cxeMme MOCJIe PACCYXACHUS C IeJaroroM TeKcTa [ammies ¢ OMHCaHWEeM MBICICHHOTO
JKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH WHEPIMH; BBINIOJHEHUE 3aJaHUH IO TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHre o] PyKOBOJCTBOM TeIarora BO3MOXKHOCTH BBHITIOJTHEHHUS 3aKOHA HHEPIIHU B Pa3THIHBIX
CUCTEMAX OTCYETA.

HaGmozienue 1 0OCYXIEHHE COBMECTHO C IEaroroM MEXaHWYEeCKUX SIBICHHH, MPOUCXOJIINX B
cucteme orcuéra «Temexka» npu €€ paBHO-MEPHOM U YCKOPEHHOM JBM)KEHMH OTHOCUTENIBHO
KabuHeTa (PHU3UKH.

ﬂeﬁCTBI/IH C BEKTOpaMH CHUJI: BBIITIOJIHCHHUE 3anaHm?1 110 CJIOKCHUIO U BBIYUTaAHHUIO BEKTOPOB.
HaGmiozienue 3a MpOBEJEHHEM OIBITOB, JEMOHCTPUPYIOUIMX 3aBUCHMOCTh YCKOPEHHsSI Tejla OT
MPWIOKEHHON K HEMY CHJIBI M MAcChl TeJla.

AHanu3 1 00bSICHEHHE C ONTOPO Ha TEXHOJIIOTHUECKYIO KapTy MO/ PYKOBOJICTBOM II€/1arora siBJIICHUH ¢
UCIIOJIb30BAaHUEM BTOPOTo 3akoHa HploToHa.

PereHne THMOBBIX pacuy€THBIX 3anad B 1—2 neHcTBUS C ONOPOM Ha ITOPUTM, NPEABAPUTEIHHO
pa3oOpaHHBIII COBMECTHO C MEJaroroM C HCIIOJIb30BaHHEM BTOpOro 3akoHa HproToHa u mpaBmia
CIIO>KEHUSI CHIL.

OmnpezneneHne COBMECTHO € TIEarOroM XECTKOCTH TPY>KUHBI.

AHanu3 cuTyanuii ¢ ONOpOH Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM II€arora, B KOTOPBIX
HaOoa0Tes ynpyrue aedopmaryn, U ux oObsICHEHHE ¢ UCTIOB30BaHUEM 3aKkoHa [ yka.
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JIBHYKEHUH.
JlabopaTopHble padoThI U ONBITHI.
1. UccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS

CKOJIb)KEHUS OT CHUJIBl  HOPMAJIbHOTO
JIaBJICHUSL.
2. Onmpenenenne  Kod(pPUIUEHTA  TPEHUS
CKOJIbKCHHS.

3. OmnpeneneHue KECTKOCTH TPY>KUHBI.

Pemenue THMOBBIX pacdy€THBIX 3afad B 1—2 AEHCTBUS C OMOPOIl Ha alroput™, HpeaBapUTEIbHO
pa300paHHbBIIl COBMECTHO C EIaroroM ¢ UCIOJIb30BaHUEM 3aKoHa ['yka.

HccnenoBanue mpu MOMOIIY NEAArora 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMaJIbHOTO
nasneHusi. CoBMeCTHOE 00CyK/IeHHE Pe3yIbTaTOB HCCIICIOBAHUS.

Omnpenenenye 1Mo KOHTPOJIEM IE1arora ¢ ONOpOi Ha KOHCIIEKT KO QUIIEHTa TPEHUS CKOJIbKEHHUSI.
M3mepeHue ¢ HOMOIIBIO NEJarora CUilbl TPEHUs OKOSL.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeiicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEeABapUTEIBHO
pa300paHHBIH COBMECTHO C TIEIarOTOM C MICIIONB30BAHUEM (OPMYIIBI IS CHITBI TPEHUS CKOJIBKCHHUS.
AHanm3 TO cXeMe IIOCNie PacCyKICHHS Iefarora O IBIDKCHHH Tel TOJBKO TOJA JCHCTBHEM CHIIBI
TAKECTH — CBOOOTHOTO MafeHUsL.
OO0BsACHEHHE TI0J] PYKOBOJCTBOM IEIarora He3aBUCHMOCTH YCKOPEHUS CBOOOTHOTO TaICHHUS OT MacCHI
Tena.

OHeHKa COBMCCTHO C II€JaroromM BCJIWYHHBI CUJIbI TAT'OTCHMA, [[eﬁCTBy}OHleﬁ MEXKIY ABYMsS TEJIaMU
(anst pa3HBIX Macce).

Amnanus ¢ OHOpOf/lI Ha [[I/I}laKTI/ILIeCKI/Iﬁ Marepuajl ABUKCHUA HEOECHBIX TeN 1oa HeﬁCTBﬂeM CHJIbI
TATOTCHUA (C HUCIIOJIb30BAaHUEM AOIIOJIHUTCIIbHBIX HCTOUYHHUKOB I/IH(I)OpMaHI/II/I).

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUSA C OMOPOWM Ha alIrOpUTM, IMpeaBaApUTENHHO
pa300paHHBIN COBMECTHO C IEaroroM ¢ UCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTCHHS U (POPMYITBI
JUIsl pacuéra CUIIbI TSKECTH.

Habnromerne u oOCyxJeHHE C TIOMOINBIO IIeAarora OIBITOB IO WM3MEHEHHIO Beca Tela
IIPU YCKOPEHHOM JIBUKEHHH.

AHanu3 ¢ NOMOILBIO NE€Jarora ycioBUi BOSHUKHOBEHUS] HEBECOMOCTH U NIEPErPY3KHU.

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 aeicTBUsS ¢ ONMOpPOM Ha ajaropuT™, NpeABapUTEIbHO
pa300paHHBIIl COBMECTHO C TIEJarOroM Ha OIpeeieHHE Beca Tella B Pa3INYHbIX YCIOBHUSIX.

AHanu3 ¢ Omopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PYKOBOJCTBOM Iearora Cui, AEHCTBYIOUINX Ha
T€JI0, IIOKOSLIEECs Ha OIOpE.

OmnpezeneHne ¢ MOMOIIBIO Me1arora IeHTPa TSHKECTH Pa3InIHbIX Tel.
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3aKoHBI
COXpaHEeHHS
(10 v)

Nmnynsc Tema.  Hsmenenue  umnyinsca.
Hunynve cunvl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaxtuBHoe aBmxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabota
CHWJI TSDKECTH, ynpyeocmu, mpenus. Cea3b
onepeuu u pabomul. IloTeHIMANbHAS SHEPTHS
Tena, MOMHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
Tomenyuanvnasn sHepaus Ccocamou NPYHICUHBL.
Kunernueckas 3HEprusl. Teopema o
KUHemuuecko 9Hepeuu. 3aKOH COXPAaHCHHS
MEXaHUYECKOHN YHEPTHH.

Hemoncmpayuu
1. Tlepemaua uMmynasca NPH B3aUMOAEHCTBUU

Tell.

2. Ilpeobpa3zoBanus
B3aUMOJICHCTBUM TEIL.

3. CoxpaHeHHE HUMIIyJIbCa MPH HEYNPYroM
B3aMMOJICHCTBHH.

4. CoxpaHeHHE WMIyJNbca MpH aOCOIIOTHO

YOpYroM B3auMOJICHCTBHU.

HaOmonenne peakTHBHOTO IBHXKEHHS.

6. CoxpaHeHHEe MEXaHMYECKOH 3HEpruu Ipu
CBOOOTHOM TaICHUH.

7. CoxpaHEeHHE MEXaHHYECKOHl SHEpPTuu IpH
JBIDKEHHUH TeJla IO JeHCTBUEM MPYKHUHBL.

Jlabopamopnwvie padomot u onvimol.

1. Omnpenenenue pabOTBI CHIBI TPEHHSA MpPHU
paBHOMEPHOM  JBIKCHHH  Tela 0
TOPU30HTAJILHOM OBEPXHOCTH.

2. Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH IIPU
noabEMe rpy3a C HCIIOJIb30BaHUEM
HETIOJIBM)KHOTO Y TIO/IBI)KHOT'O OJIOKOB.

3. M3ydenue 3aKoHa COXpaHEHUs YHEPTHH.

SHEPIHH IpH

o

HaGmonenue u o0cyx/ieHne ¢ OMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOUIHNX Tepeady UMITYJIbCca
NpU B3aUMOJCHCTBUM TEJ, 3aKOH COXPAHEHHs HMMITYJbca MPU aOCONIOTHO YIPYroM M HEYIpPyroM
B3aUMOJICHICTBUU TeIl.

HaGmonenue neMOHCTpanuy mejarora CUTyaluid B OKpPY)KaroIleil JKU3HK C MCHOJIb30BaHUEM 3aKOHa
COXpPaHEHMS UMITYJbCA.

Pacnio3HaBaHne c omopoil Ha TEXHOJOTMYECKYIO KapTy IIOJ, PYKOBOJCTBOM IE€Jarora sBJICHUs
PEaKTHBHOTO OBMKEHUS B rpupose u Texanke (MC — Guornorus).

[IpumeHeHHEe COBMECTHO € IENAaroroM 3aKOHA COXPaHEHUs HMMIyJdbca UId pacyéra pe3yJsbTaToB
B3aUMOJICHicTBHAA Ten (Ha TpHMEpax HEYNPYroro B3aUMOICHCTBUS, YIPYTOro IIEHTPAIBHOTO
B3aMMO-ICHUCTBUS IBYX OJMHAKOBBIX TEJ, OJJHO M3 KOTOPHIX HEMO-BHKHO).

Pemenne THUMOBBIX pacyE€THRIX 3agad B 2—3 JEWCTBUSA C OMOPOH Ha ANTOPHTM, IMPeIBapUTEIBHO
pa300paHHBIl COBMECTHO C II€JJarOrOM C HCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmnpezneneHue ¢ onopoi Ha TUAAKTUYECKUH MaTepHuan paboThl CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a
C MCIOJIb30BaHUEM HETIOJIBHIKHOTO U ITOJBH)KHOTO OJIOKOB.

V3MepeHue cOBMECTHO C MeJaroroM MOITHOCTH.

H3mepeHue ¢ MOMOIIBIO elarora MoTeHIUAIbHOM SJHEPTHU YIPYTO Ie(OPMUPOBAHHON NPYIKHHBI.
V3MepeHue cOBMECTHO C MearoroM KHHETHYEeCKOH SHepruHy Tejla 1o JUIMHE TOPMO3HOTO MyTH.
Habnromenne 3a 9SKCIIepUMEHTANBHBIM CpPAaBHCHHEM W3MEHCHHS MOTEHIMAIbHON W KMHETHYECKOH
SHEPruM Tena Npu ABMKEHHUH M0 HAKIIOHHON TUIOCKOCTH.

HabnromeHnune 3a 3KcrieprMEHTATbHON MPOBEPKOW 3aKOHA COXPAHEHUS MEXaHHYECKOH JHEPTHH MPHU
cBOOOTHOM TIaJICHHH.

[IpumeneHne Ha HauyaJbHOM YPOBHE, C ONOPOM Ha IUIAKTUYECKUH MaTepHal 3aKOHAa COXpPaHEHUS
MEXaHUYECKOH dHepruu AJisl pacuéra NOTEHIMATBbHON U KHHETUYECKOM SHEepruil Tena.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUSA C OMOPOHM HAa AITOPUTM, IpPeaBAPUTENHHO
pa3o0paHHBII COBMECTHO C IIEarOrOM C HCIOJH30BAHHEM 3aKOHA COXPAaHEHHUS MEXaHHYeCKOU
SHEPTHUH.
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Pa3znen 9. Mexanunuyeckue Kojaedanus 1 BoJHbI (15 u)

Mexanuuyeckue
KoJieoanus (7 1)

Komebarenbaoe JIBIKEHHE. OCHOBHEIE
XapaKTEPUCTUKN KOJICOaHWH: MEpHOJl, 4acToTa,
amIuiutyaa. Mamemamuyeckuii U NPYICUHHBIL

masmuuky.  Ilpespawenue  sHepeuu  npu

KONeOamenbHOM OBUINCEHUU.

3aryxatomue KonebaHus. BbIHYXIeHHBIE

KojeOanus. Pe3onanc.

,Zlemtmcmpamm2

1. Habmonenne  KomebaHWM  Ten  TOJ
JICHCTBHEM  CHJIBI  TSDKECTH M CHIIBI
YIPYTOCTH.

2. Habmonenne xoneOaHuUil rpy3a Ha HATH U
Ha TIPYXXHHE.

3. HabmoneHne BBIHYKACHHBIX KoJeOaHWHA U
pe3oHaHca.

Jlabopamopnwie padomot u onvimel.

1. Onpenenenue  9acToTel W Iepuoja
KoJieOaHWH MaTEeMaTHYECKOT0 MAasTHHKA.

2. Ompenenende  4acToTBl W IepHoJa
KoJIeOaHUH TPYXKUHHOTO MasTHUKA (WU
JJEKTPOHHAS IEMOHCTPAIIHS).

3. UccrenoBanre  3aBHCHUMOCTH  IIepHOJIA
KOJICOAHWH TOABENICHHOTO K HUTH Tpy3a
OT JJTUHBI HATH.

4. VccnenoBaHue  3aBHCHMOCTH  IIEPHOJA
KOJICOAHWH TPYXUHHOTO MAasSTHHKA OT
MAacCChI rpysa (mm AJIEKTPOHHAS
JIEMOHCTpAITHS).

5. IIpoBepka HE3aBUCHMOCTH nepuoia
KoniebaHui rpy3a, NOABEHICHHOTO K HUTH,
OT MaccChl rpy3a.

6. OnbITHI, AEMOHCTPUPYIOIIUE 3aBHCHMOCTh

nepuoaa KoJIeOaHU | MPYXKHUHHOTO
MasiTHHKa OT MAacChl Tpy3a U KECTKOCTH
[PYKUHBIL

7. U3MepeHne  yCKOpEHHS cBoOOIHOTO
naecHUs (v AJIEKTPOHHAS
JIEMOHCTPAIIHS).

Habnronenue xonebaHuii moJ DeHCTBHEM CHII TSHKECTH M YIPYTOCTH U OOHapy)KEHHE IpU MOMOILH
Tme1arora oJOOHBIX KOJIeOaHUl B OKpY’KaIOIIeM MHpe.

AHanu3 COBMECTHO C IIearoroM KoieOaHWil rpy3a Ha HUTH M Ha npyxuHe. OmpenencHue Io
ITOPUTMY YaCTOTHI KOJICOAaHUH MaTeMaTHYECKOTO U NMPY>KUHHOTO MasiTHUKOB.

HaGmonenue u 00bsicHEHNE € TIOMOILBIO M1Earora siBJICHUs] pe30HaHca.

HccnenoBanue ¢ Onopoil Ha ajropuTM, IPEIBapUTEIbHO Pa300paHHbBI COBMECTHO C MEIarorom,
3aBUCHMOCTH TIEpHO/Ia KOJICOaHHH TI0/IBEIICHHOTO K HUTH I'Py3a OT UIMHBI HUTH.

[TpoBepka c OMOpOil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJCTBOM II€Jarora HE3aBUCHMOCTH
nepro/ia KojebaHuii rpy3a, MoJBEUICHHOT'O K JIGHTE, OT MacChl Ipy3a.

Hab6nronenue u o0cyxIeHUE MO PYKOBOJCTBOM IIEIarora OMBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh
HeproJa KoeOaHuit Npy)KHHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTH MPY>KHHBL.

[TprMeHeHne ¢ MOMOIIBIO eJarora MaTeMaTHIEeCKOTO M NPY)KUHHOTO MasgTHUKOB B Ka4eCTBE MOJIEICH
IUTSL OTTUCAHMS KoJIeOaHUH B OKPYKArOLIeM MUpE.

PelneHne THIIOBBIX pacu€THBIX 3aiad B 1—2 NEHCTBUS C ONMOPOH Ha ajropuTM, NPEABapUTEIHHO
pa3o0paHHbBIA COBMECTHO € MENaroroM, CBI3aHHBIX C BBIYMCICHHEM HJIHM OLICHKOI 4acTOTHI (Iepruosa)
KosiebaHui
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MexaHudyeckue
BOJIHBI. 3BYK
(89

Mexannueckue BOJIHBI. CaoiicTBa
MEXaHMYECKHUX BOJIH. Ipodonvhule u
nonepeunvle 80Mbl. [IUHA B0IHbI U CKOPOCMb
eé pacnpocmpanenus. Mexanuueckue 601Hbl 6
meépoom meie, celicmuyeckue 8onnvl (MC).

3ByK. Ipomrocmv 38yKa u 8vicoma MOHA.
Ompaoicenue 36yka. Mnghpaszeyx u yismpassyx.

Hemoncmpayuu
1. PacnpocrtpaneHue

MOTIEPEYHBIX BOJH.
2. HaOmrozeHue 3aBHCHMOCTH BBICOTHI 3BYKa
OT YacCTOTHI.
3. AKyCTHYECKHIA pe30HaHC.

IPOAOJIbHBIX n

OOHapy»XeHHUE U aHaJIM3 C TIOMOILBIO 11e/1arora BOJHOBBIX SIBJICHUH B OKPYKarOIEM MHpE.
HaGmozieHne COBMECTHO C II€AAaroroM paclpOCTPaHEHHUs] IPOIOJBHBIX W IONEPEYHBIX BOJH (HA
MOJIeNIN) ¥ OOHApYKEHHE aHAJOTMYHBIX BUIOB BOJH B MPHUPOJE (3BYK, BOISHEBIC BOJIHEI).

Brrunciienne B 1—2 AeWcTBUS ¢ OMOPOI HA allTOPUTM, MPEIBAPUTEIFHO Pa300paHHBIN COBMECTHO C
MeJaroroM JUTHHBI BOJHBI X CKOPOCTH PACHPOCTPAaHEHHS 3BYKOBBIX BOJIH.

HaGmonenne 3a SKCHEPHMEHTANBHBIM OMNPEACICHHEM TIPAHUI] YacTOTHI CHBIIIMMBIX 3BYKOBBIX
KosiebaHui.

HaGumoenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C UCIOJIB30BAHUEM MY3bIKaJIbHBIX
UHCTPYMEHTOB).

HaGumonenue 1 00bsicHEHNE € TIOMOILBIO M1e/1arora SBJICHUs aKyCTHYECKOTO Pe30-HaHCca.

YreHne COBMECTHO C neaaroroM OpUruHajJbHOr'0 TEKCTa, HOCBHHIéHHOFO HCIIOJIb30BAHUIO 3BYKa (I/IJ'II/I
yIBTpa3Byka) B TEXHHUKE (9XOJIOKAIMA, YJIBTPa3ByK B MEAWIMHE U Jp.); BBINOJHCHHUE 3aJaHUH
IO TEKCTY (CMBICIIOBOE UTEHHUE)

Pazneua 10. D1eKTPpOMAarHUTHOE 10JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIeKTPOMATHUT
Hoe ToJie

U YJIEKTPOMATHH
THBIE BOJIHBI
(8)

oJie.
BOJTHBI. Ceoticmesa
INEKMPOMASHUNMHBIX 80JIH. Llxana
INEKMPOMACHUMHBIX ~ 801H.  Hcnonvzosanue
INEKMPOMASHUMHBIX BOJIH OJis COMOBOUL CEA3U.
DNeKTpOMarHUTHAS pupoJa CBeTa.
Ckopoctb cBeTa. BonHoBBIE CBOIICTBa cBETa.
Zlemomcmpauuu2
1. CpoiicTBa 371EKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padomot u onvimol.
1.M3ydeHne CBOWCTB  3JEKTPOMAarHUTHBIX
BOJIH ¢C MTOMOIIBIO MOOHMIILHOTO
Tenedona.

DNeKTPOMarHUTHOE
DneKTpOMarHuTHbIE

[TocTpoeHne TPOCTBIX PACCYXKIACHWM HAa OCHOBE TMOATOTOBJICHHBIX BBIPAKEHUH, 0OOCHOBBIBAIOIINX
B3aUMOCBSI3b JEKTPUUECKOTO U MarHUTHOTO MOJIEH.

Habnromenue 3a SKCIIEpUMEHTANBHBIM N3Y4CHHEM CBOWCTB 3JCKTPOMATHUTHBIX BOIH (B TOM YHCIE C
MTOMOIIIEI0 MOOMIIFHOTO TeedoHa).

AHanu3 ¢ NOMOILBIO NeJarora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOT0 OpraHu3Ma.

AHanu3 COBMECTHO C II€aroroM TEKCTOB, OIMCBHIBAIOIIMX IMPOSBIEHUS BIIEKTPOMArHUTHOTO
W3IYYCHUS B IIPUPO/IC: KUBBIC OPTaHU3MBI, H3ITy4eHHST HEOSCHBIX Tell (CMBICTIOBOE UTCHUE).
PacniosnaBanue v aHanu3 pa3au4HbIX MPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHHUKE C ONMOPOU Ha
TEXHOJIOTHYECKYIO KapTy MoJi pyKOBOACTBOM Iearora.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBUSA C OMOPOHM Ha aIrOPUTM, IpPeaBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEIarOrOM C UCTIOJIb30BaHUEM (HOPMYIT ISl CKOPOCTH DIIEKTPOMArHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.
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Paznen 11. CBeroBbie siBieHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBast monenb cBeta. McroyHumku cBerta.
Ilpamonunelinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynwi. OTpaxkeHue cBeTa.
IInockoe sepxano. 3axon ompasicenus ceema.
IIpenomnenue cBeta. 3aKOH NPEIOMIICHUS
cBeta. [lonnoe suympennee ompasicenue ceema.
Hcnonvzosanue nonnozo enympennezo
Ompadicenus 8 ONMUUECKUX C8emMoBoax.

,Zlemoucmpauuuz

1. IlpsiMosMHEHOE pacIpOCTPaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. [lonyuenne wn3o0paxkeHUH B

BOTHYTOM U BBIITYKJIOM 3epKaJax.

4. [IpenomieHue cBeTa.

5. OnTHYeCcKuil CBETOBOI.

Jlabopamopnwie padomot u onvimel.

ILUIOCKOM,

1. HCCJ’IG,I[OB&HI/IG 3aBUCHUMOCTH yria
OTpaK€HHUA CBCETOBOIO Jiydya OT YyIJa
naacHus.

2. N3ydyenne XapakTEpHCTHK H300paKeHUs
IpeaMeTa B INIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yria
IpPEeJIOMJIEHUs. CBETOBOIO Jyda OT YyIJa
MaJCHUS HA TPAHULE «BO3TYX—CTEKIIO.

HaOnromeHue OMBITOB, NEMOHCTPUPYIOIIMX SBJICHUEC MPSIMOJHMHEHHOTO pPAaCIpOCTPAHCHUS CBeTa
(BO3HUKHOBEHHE TEHU U MOJYTEHM), U MX HHTEPIpPETAlUsi C UCIOJIb30BAHUEM TIOHITHUS CBETOBOIO
Jy4a.

OO0bsicHEHHE U MOJETUPOBAHUE TOCIE PACCYKACHUS C MEJaroroM Mo CXeMe COJHEUHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ 0nopoil Ha TEXHOJIOTMUYECKYIO KapTy MO pyKOBOJACTBOM Il€jarora 3aBUCMMOCTH yria
OTpPaXKEHMsI CBETOBOIO JIy4ya OT yria najcHusl.

WzyueHne ¢ moMomIpio Imeaarora CBOMCTB H300paXCHUS B INTOCKOM 3epKajie.

Habnronenne u oOBSICHEHHE COBMECTHO C II€arorOM OIBITOB II0 TIOJYYEHHIO H300pakeHUH B
BOTHYTOM W BHIITYKJIOM 3epkajiax. HaOmoaeHrne U 0ObsICHEHHE TOCIe PacCyKICHUS C IEJaroroM Io
CXeMe OIBITOB I0 MPEJOMIICHUIO CBETa Ha IPAHULIE PA3IIUYHBIX CPEJ, B TOM YKCJIE OMBITOB C MOJIHBIM
BHYTPEHHUM OTPaKCHUEM.

UccnenoBanue mox pyKOBOJACTBOM Ilefarora 3aBUCHUMOCTH yrja MPEJIOMIICHHUS OT YIJIa MNaJeHUus
CBETOBOIO JIy4ya Ha TPAHULE «BO3LyX—CTEKIIO».

Pacnio3snaBanue ¢ momoIibio nejarora SIBICHUN OTPa)KEHHs W MPEJOMIICHHS CBETa B ITOBCEIHEBHOU
JKU3HU. AHAIU3 U 00BSCHEHHE COBMECTHO C TIEIarOrOM SIBIICHUSI ONITUYECKOTO MUPaXKa.

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 AeiicTBUsS ¢ OMOpPOM Ha aaropuT™, NpeABapUTEIbHO
pa300paHHBII COBMECTHO C TIEJarOTOM C MCITOb30BaHAEM 3aKOHOB OTPAXXCHHUS U MPEIIOMIICHHS CBETA.

JInn3bl
U ONTHYeCKHe
npudops (6 1)

Jlmnza. Xon nyweit B nuH3e. Onmuueckas
cucmema ¢Gomoannapama, MUKPOCKONA U
meneckona (MC). [naz wxax onmuueckas
cucmema. bauzopykocms u danbHozopkocmes.

jIeroHcmptmuu2

1. Xonx nmydeit B cobmuparonieit TuH3e.

2. Xopn jrydeii B paccenBaloIeii JTMH3e.

3. IlonyyeHne W300pakeHUH C TMOMOIIBIO

JIVH3.
4. MpuHIUI eHCTBHS
MHUKPOCKOIIA ¥ TEJIICCKOTIA.
5. Mopens riasa.

¢oroanmapara,

[TosrydeHne TOJ KOHTPOJEM Meaarora M300pa)XeHWid ¢ TIOMOIIBIO COOMpAIOIIe W pacceuBaronieit
JIMH3.

OmpeneneHre ¢ OMOPOW Ha aNrOpPUTM Pa3pabOTaHHOTO COBMECTHO C MeAaroroM (HOKyCHOTO
PacCTOSIHUS M ONTUYIECKOH CHIIBI COOUPATOIIEH JTHH3HI.

AHanmn3 COBMECTHO C neaaroromM yCTpOﬁCTBa u TpUHOUIIA HeﬁCTBHH HEKOTOPBIX OINTUYCCKUX
nprbopoB: poroamnmapaTa, MUKpocKkora, Teneckona (MC — GHOIOTHSA, aCTPOHOMUS).

AHanu3 ¢ oropoit Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM IieJlarora siBJI€HHH OJIM30pyKOCTH 1
JIaTbHO30PKOCTH, ITpUHIMNA AelcTBHs 04koB (MC — Ounosorus).
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Jlabopamopnuvie padomot u onvimul.

1. Ilonydenue wu300pakeHW C IIOMOIIBIO
coOmparomen JTNH3HI.

2. Onpenencare (OKYCHOTO PpACCTOSHHUA U
ONTHYECKON CHIBl coOmparomeii JHH3BI
(Wi eKTPOHHAS IEMOHCTPAIIHS).

Pasznoskenne
0es0ro cBera
B ciekTp (3 u)

Pasznoocenue benoco ceema 6 cnexmp.
Oneimer Hvtomona. Crodwcenue cnekmpanbHbix
yeemos. [ucnepcus ceéema.
,Zlemoucmpauuu2
1. PaznoxeHue Oenoro cBera B CIEKTP.
2. [Nony4yenue Oeoro cCBeTa MPHU CIOKCHUU
CBE€Ta pa3HbIX IBCTOB.

Jlabopamopnwie padomot u onvimol.

1. OmpITHI 1O pa3nokeHHI0 Oenoro cBera B
CIIEKTP.

2. OnBITH IO BOCHPHUATHIO IIBETA MPEIMETOB
Ipu WX HAOMIONCHUH dYepe3 I[BETOBBIC

(GUIBTPEL.

Habmoienne cOBMECTHO € IIEJaroroM Io pasIokKeHHIO OeIoro CBeTa B CIIEKTP.

HabGmonenue n o0bsicHeHHE Ha 0a30BOM ypPOBHE 0] pPyKOBOJCTBOM I€Jarora ONbITOB IO MOTYYEHHIO
6er0T0 CBETa MPH CIIOKEHUH CBETA Pa3HbIX IIBETOB.

IIpoBenenue u o0BsICHEHUE O]l PYKOBOACTBOM II€Aarora OMBITOB MO BOCHPHUSATHIO LBETa NMPEIMETOB
IpYU UX HaONIOZICHUH Yepe3 [IBETOBbIC (DMIbTPHI (LIBETHBIE OUKH).

Pa3znen 12. KBanToBsle siBjienus (17 u)

Hcenyckanue

U TIOTJIOLIEeHHe
CBETa aTOMOM
(4 9)

Onvimul Pezepghopoa v 1utaHeTapHast MOJIENTh
atoma. Mogens aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmoi.
Jlunetiuamoie cnekmpeoi.

OO6cyxIeHne ¢ TOMOINBIO TIejarora nenu onbIToB Pesepdopma 1o mnccieqoBaHWIO aTOMOB,
BBIIBIDKEHUE THIIOTE€3 O BO3MOJMKHBIX PpE3yJIbTaTaXx OIBITOB B 3aBHCUMOCTH OT MHPEAIONaraeMoro
CTPOEHHMS aTOMOB, ()OPMYITHPOBAHNE BHIBOAOB U3 PE3yJIHTATOB OIBITOB.

OO6cyxieHne ¢ Omopol Ha TEXHOJIOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM II€Aarora IMpOTHBOPEUYHH
TUTaHETapHON MOJEIH aTOMa M OCHOBaHMH JJIS TUIIOTE3B! bopa 0 CTalMOHapHBIX OPOUTAX 3JIEKTPOHOB.
Habnromenne COBMECTHO C MEAAroroM CIDIOMIHBIX M JIMHEWYATHIX CIIEKTPOB HM3JIYUCHHS Pa3IUIHBIX
BeriecTB. OOBSICHEHHE C ONOPOH Ha AMTAKTHYECKUI MaTepHall IMHEHYAThIX CIIEKTPOB U3ITYICHUS.

Ctpoenne
aTOMHOTO sIApa
(6 1)

PannoaktuBHOCTE. Anbgha-, bema- u eamma-
usnyuenus.  CTpOGHHME  aTOMHOTO  sjpa.
Hyxnonnas modens amomnozo saopa. Mzomonsi.
Paouoaxmusnwvie npespawenus. Iepuoo
noaypacnada amomHsix s0ep.

Jemoncmpayuu

1. CexTphl H3IY4YCHHS U TTOTIIONICHHSI.

2. CnexTpbl pa3jituHbIX Ta30B.

OO0cyxIeHHEe COBMECTHO C I1€1arOroM BO3MOKHBIX FHIIOTE3 O MOJIENSX CTPOSHHUS sIIpa.

OmnpeneneHne Mo cXeMe ¢ MCI0Ib30BaHNEM METOJMYECKOT0 Marepuala Moj PyKOBOJICTBOM IeJarora
COCTaBa siJep IO 33/JaHHBIM MacCOBBIM M 3apsA0BBIM YHCIAM U IO TOJIOXEHHIO B NEPHOANYECKON
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO PyKOBOACTBOM IeJlarora NU3MEHEHHsI cocTaBa sapa
1 €rO0 MOJIOXKEHUsI B IEPHOANYECKOil cucteme npu | -paguoaktuHocTH (MC — Xumus).
HccnenoBaHue ¢ MOMOILBIO NeAArora TPEKOB [ |-4acTHI IO TOTOBBIM (hoTorpadusim.

HaGmonenue 3a meMoHCTpamued padoThl H3MEPEHUS PaJIHAMOHHOTO (POHA C TTOMOIIBIO TO3UMETPA,
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3. Crextp Bomopoa.

4. Habmonenue TpekoB B kamepe Bunbcona.

Jlabopamopnuvie padomot u onvimol.

1. Habnioodenue cniownvix U JAUHEUYAMBbIX
CREeKMpPO8 U3NLYYEHUSL.

2. UccnenoBanue TPEKOB: HU3MEpEHUE
SHEPTrUM YaCTHUIBI MO TOPMO3HOMY MyTH
(mo ¢ororpadusam) (WM DIEKTPOHHAS
JIEMOHCTPAIIHSA).

OLICHKA €T0 HHTCHCUBHOCTH.

AHanu3 COBMECTHO C TMENaroroM OMOJIOTMYECKUX H3MEHEHHH, MPOMUCXOIIIUX MOJ AeHCTBHEM
paaroakTuBHBIX M3nydeHuit (MC — OGuonorus).

HaGmonenue neMoHCTpanyu 00 HMCHOJB30BaHWE PaJMOAKTHBHBIX HM3Ny4eHui B Meauiune (MC —
6uosorus).

SnepHble
peaxuuu (7 4)

SlmepHble peakiuu. 3aKOHBI COXpaHEHHS
3apsiIOBOTO M MAaCCOBOTO YHCEIl. DHepeusi C8si3u
amomnbix  s0ep. Cea3b Maccvl U IHEpIUlU.
Peaxyuu cunmesa u denenusi sioep. Ucmounuxu
onepeuu Coanya u 36¢30 (MC).

Snepnas JHEpreTukKa. Heticmesus
PAOUOAKMUGHbIX — UNYYEHUU  HA  JiICUBble
opeanuzmol (MC).

Hemoncmpayuu
1. Pabora c4yéTunKa MOHU3UPYIOLIUX

H3ITy4YEHUH.

2. Peructpanmsi  M3IMy4eHUS  TPUPOIHBIX

MHHEPAJIOB U IPOAYKTOB.

Jlabopamopnvie padbomot u onvimul.

1. U3mepenne pagwoakTHBHOTO (oHa (¥UTH
3JIEKTPOHHAS IEMOHCTpAITH).

Pemenne THUMOBBIX pacyE€THRIX 3agad B |—2 IeicTBUSA ¢ OMOPOH Ha aNTOPHTM, IMPeIBapUTEIBEHO
pa3o0paHHBIE COBMECTHO C II€aroroM C WCHOJh30BAaHUEM 3aKOHOB COXPAaHCHHS MAacCOBBIX U
3apsAIOBBIX UHCET Ha OIpelelieHHe pPe3ylIbTaTOB SACPHBIX PEAKIMA; aHaTH3 BO3MOXKHOCTH WIIH
HEBO3MOXKHOCTH SIICPHOM PEaKIIu.

O1leHKa ¢ TIOMOILBIO [1e/1arora SHEPTUH CBSI3M SIAEP C UCIOJIb30BaHuEeM (HOpMYJIbl DHHINITEHHA.
OOcyxIieHHe COBMECTHO C NENaroroM IEpCHEeKTHB HCIIOJIb30BAHKS YIPABISEMOrO TEPMOSIECPHOTO
CHHTE3a.

OOcy)XIeHHE COBMECTHO C IIEIAaroroM MPEUMYIIECTB M JKOJIOTMYECCKHX MPOOJIEM, CBS3aHHBIX C
sepHoi 3HepreTuroit (MC — 3komnorus).

IoBTOpPHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

CucreMaru3anus
u 00001meHme
MPEJAMETHOTO
coJIeprKaHus

U OIBITa
JIeSITEIIbHOCTH,
pruoOpe-TEHHOTO
TIPH U3yYCHHUU
BCETO Kypca
¢buzuKu

O6o0menne  comepkKaHusd — KaKIOro W3
OCHOBHBIX paszenos Kypca ¢husuku:
MEXAaHUYCCKHUE, TCIJIOBBIC, 3JICKTPOMArHUTHLIC,
KBaHTOBEIC SIBJICHHSI.

HayuHbIii MeTOIl TO3HAHUS U €T0 peau3allus
B (PM3UYECKUX HCCIICTOBAHISIX.

CBs3b (PUMBWKH M COBPEMCHHBIX TEXHOJIOTHI B
obOnactu mepenadn WHGOPMAIMH, JHEPTETHKE,
TpaHCIOPTE

Brimonnenne ¢ TWoOMONIpI0  Mefarora  yYeOHBIX — 3aJaHUM, TpeOyIOmMHMX  JeMOHCTpaluu
KOMIIETEHTHOCTEH,  XapaKTepU3YIOLIMX  E€CTECTBEHHOHAyYHYH)  IPaMOTHOCTb:  NPUMEHEHMS
MOJIyYCHHBIX 3HAHWN [UISI HAyYHOTO OOBSCHEHMSA (U3MYECKHUX SBICHUH B OKpYXaromeHd mpupone
Y TTOBCE/THEBHOM KM3HM, a TaKXKe BBIABICHHS (PU3MUECKHX OCHOB PsAlla COBPEMEHHBIX TEXHOJIOTHH;
MPUMEHEHNS! OCBOCHHBIX JKCIIEPUMEHTAJIBHBIX YMEHHMH JUIS MCCIIeOBaHUs (QU3MUYECKHUX SIBICHHUH, B
TOM 4YHCJI€ JUIsl IPOBEPKU THIIOTE3 U BBISABICHUS 3aKOHOMEPHOCTEN.

Pemenne TumoBeIX pacu€THBIX 3a4a4 B 1—2 neiicTBUS ¢ OHNOPOM Ha alrOpUTM, HMpPeABapUTENILHO
pa3o0paHHbBII COBMECTHO C IIEaroroM, B TOM YHCJIE IpeIIoiarallinX UCIOIb30BaHHE (U3NIECKON
MOJICTIM ¥ OCHOBaHHBIX HA COJEPXKAHUH PA3IMYHBIX PAa3JesoB Kypca PHU3HKH.
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