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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no gpusuke a1 00ydaroumxcs ¢ 3aAep>KKoi ncuxudeckoro pa3sutus (nanee — 311P) Ha yposne
OCHOBHOTO 00111er0 00pa30BaHMs COCTaBlieHa Ha ocHOBE DeepaibHOro rocyJapcTBEHHOT0 00pa30BaTENbHOrO CTaH1apTa
ocHOBHOTO 0611ero oopazoanus (Ilpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBoMm toctuiiuu Poccuiickoit @eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO0O), [IpumepHoit
aJanTUPOBAHHON OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O 00I11er0 00pa30BaHMs 00YUYaIOIIUXCS C 3aJIEPKKOM
ncuxudeckoro pa3putus (ogoopenno pemernrnem ®YMO no o0iiemy odpaszoBanuio (mporokost oT 18 mapra 2022 r. Ne 1/22))
(manee — [TAOOIT OOO 3I1P), [TpumepHoit paboueil mporpaMmMbl OCHOBHOTO 00I1I1ero o0pa3oBaHus 1Mo mpeameTy «Dusukay,
Konuenuuu npenonasanus yueoHoro npeamera «dusnka» B o0pazoBaTenbHbIX opranusanusax Poccuiickoit deneparumy,
peanu3yronrxX OCHOBHBIE 00111€00pa3oBaTeibHbIe TporpaMmbl, [IpuMepHO# TporpaMMbl BOCITUTAHUS, C YIETOM
pacnpeieNIeHHBIX M0 KJIaccaM MpoBepsieMbIX TpeOOBaHUMN K pe3ysibTaTaM OCBOCHUSI AanTUPOBAHHON OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusi 00y4arOIINXCS € 3aI€PKKON ICUXUUECKOT0 Pa3BUTHS.

O61masi xapakTepuCTUKA Y4eOHOro npeaMera «Dusuka»

VYyeOubiit npenmer «Du3nkay ABIIETCS CUCTEMOOOPA3YIOIINM JIJISi €CTECTBEHHOHAYYHBIX MPEAMETOB, MTOCKOIBKY
(duznueckre 3aKOHbI MUPO3JIaHUS SBIISIOTCS. OCHOBOM CO/IEpKaHUSI KYPCOB XUMUHU, OMOJIOTUH, Teorpaduu U aCTPOHOMHUH.
®du3zrka BOOpyKaeT 00yJaronuxcsi HAyYHbIM METOJIOM MO3HAHUS, TTO3BOJISIIOIINM TIOJTy4aTh OObEKTUBHBIE 3HAHUS 00
OKpPYXAaIOIEeM MHUPE.

[Ipenmet MmakcManbHO HaIlpaBieH Ha GOPMUPOBAHUE UHTEPECA K TPUPOTHOMY U COIIMAIIBHOMY MUDY,
COBEPIIICHCTBOBAHUE MTO3HABATEIBHOM AesATeNbHOCTH oOyyatomuxcs ¢ 31IP 3a cuet oBiaieHHs] MBICIIUTEIIbHBIMHA ONIEPAllUSIMU
CpaBHEHUsI, 0000IIEHUS, PA3BUTHE CIIOCOOHOCTH apTryMEHTHPOBATh CBO€ MHEHUE, (DOPMUpPOBAHKE BO3MOKHOCTEH COBMECTHOM
NEeATEIbHOCTH.

Nzyuenune ¢pusnku cnocoOCTBYET pa3BuTHio y ooydarommxcs ¢ 3[1P mpocTpaHCTBEHHOTO BOOOpaKEeHHSI,
(GYHKITMOHAIBHON TPAaMOTHOCTH, YMEHHUS BOCTIPUHUMATD U KPUTUIECKU aHATM3UPOBATH HH(GOPMAIIHNIO, TPEICTABICHHYIO B
pasTUYHBIX opMax. 3HAYUMOCTH TIPEIMETA JJISl Pa3BUTHUS KU3ZHCHHON KOMIIETEHIINN 00YyJaIoONIuXCsl 3aKIII09aeTCS B YCBOCHUN
OCHOBBI (PU3NYECKHUX 3HAHUN, HEOOXOAUMBIX IS TIOBCETHEBHOW KU3HU; HABBIKOB 37J0POBOTO M O€30MaCHOTO JIJIsl YeJIOBEKa U
OKpY’Karolen ero cpesibl 00pasa ;ku3Hu; GOPMUPOBAHUU FKOJIOTUUECKON KYIbTYPBHI.

[Iporpamma otpaxaet cogepxkanue o0yueHus npeameTy «Pu3nka» ¢ yueToM 0coObIX 00pa30BaTeIbHBIX MOTPEOHOCTEM



oOyuaromuxcs ¢ 3I1P. OBnageHue faHHBIM y4€OHBIM IPEIMETOM MPEACTABISAET ONPENEIECHHYIO TPYAHOCTD JJIs
oOyuaromuxcs ¢ 3I1P. 910 cBsi3aHO ¢ 0COOEHHOCTIMU MBICIUTENIBHON IEATETbHOCTH, IEPUOJUIECKUMU KOIEOAHUSIMU
BHUMAaHHUSI, MAJIIM 00BEMOM NaMSTH, HEAOCTATOYHOCTHIO OOILEro
3amaca 3HaHUM, TOHUKEHHBIM MTO3HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOrO Pa3BUTHS.
Jiist mpeoioaeHus TPYAHOCTEN B U3y4eHur yueOHoro npeamera «Pu3nkay Heodxoauma aganTaius oobeMa u Xapakrepa
y4eOHOro MaTepuasa K Mo3HaBaTeIbHBIM BO3MOHOCTSIM IAHHOW KaTeropuu 00y4aroluXxcsl, y4eT UX OCOOEHHOCTEN pa3BUTHSA:
UCIOJIb30BaHKUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX U MEKIPEIMETHBIX CBSI3€l, TOCTETIEHHOE YCIOKHEHUE U3y4aeMOro
MaTepuana.
JlanHas mporpamMma KOHKPETH3UPYET COAepKaHUE MPEIMETHBIX TEM B COOTBETCTBUHU C TPEOOBAHUAMH 00Pa30BaTEIHHOIO
CTaHJapTa, PEKOMEHAYEMYIO MOCIIEI0OBATENILHOCTD U3YUEHHUSI pa3iesioB (U3UKU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU y4eOHOT0 MPOIECcca, BO3PACTHBIX U MICUXOJIOTMYECKUX ocoOeHHOocTel oOyyuaromuxcs ¢ 3[1P
Ha YPOBHE OCHOBHOTI'O 00111eT0 00pa30BaHus, ONpPEaeIsieT MUHUMAIbHBIA HA0Op OIMBITOB, IEMOHCTPAIIN, POBOIUMBIX
y4uTEIEM B KJacce, JJabOpaTOpHBIX paboT, BBHITIOIHAEMBIX 00 y4arOIIMMHUCS.
MeTtoauueckoit OCHOBOM n3ydeHMsl Kypca « PU3nKa» Ha ypOBHE OCHOBHOTO 00111ero 00pa30oBaHMsI SIBJISETCS CUCTEMHO -
JEsITeIbHOCTHBIN 1M0AX0/1, 00eCeUNBAIOIINN JOCTHKEHNE TMUYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHbIX
pEe3yJabTaTOB IOCPEJCTBOM OpraHU3aI[UU AKTUBHOW MO3HABATENIBHOM J1€ATEIbHOCTH 00YyYalONXCsl, YTO OYEHb BayKHO MPH
oOyuenuu nereit ¢ 3P, 11 KOTOPBIX XapaKTEepHO CHUKEHHE IT03HABATEIbHON aKTUBHOCTH.
Leaun n 3aga4n n3yyenus yueOHoro npeamera « @usuka»

Obwue yenu u3ydeHus yaeOHoro npeamera «Ousnka» npeacTaBieHbl B paboyeli mporpaMMe OCHOBHOTO OOIIIETo
o0pa3zoBaHUsI.

OCHOBHO 11e7TbI0 00yUeHUS IeTeH C 3aIeP’KKON MICUXUIECKOTO Pa3BUTHS HA JJAHHOM MPEIMETE SBIISCTCS: TOBBIIICHNUE
COIMAJILHOM aJanTaliy IeTel Yepe3 mpuMeHeHne GU3NUeCKX 3HAHUM Ha MPAKTHKE.

st o6yuaromuxcs ¢ 3I1P, Tak ke, Kak U 11 HOPMATUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB, OCBAUBAIOIINX OCHOBHYIO
o0Opa3oBaTeIbHYI0 IPOrPaMMy, JOMHUHHUPYIOIIEE 3HAUYCHUE IPUOOPETAIOT TaKUE Yeiu, KakK:

OCBOCHHE 3HAHU 0 METO/IaX HAYYHOTO TTO3HAHUS MPUPOJIBI U (HOPMUPOBAHKE HA ITOH OCHOBE MPEJCTABICHUH O

duznueckor KapTUHE MUPA;

OBJIaJICHNE YMEHUSMHU MTPOBOUTEH HAOIOICHS TIPUPOIHBIX SBICHHUH, OMUCHIBATH M 0000IIATh PE3yIbTATHI

HaAOJFOICHUH, HCTIONH30BATh MPOCTHIE H3MEPUTENbHBIC TPUOOPHI IS M3YUCHHS (PU3HUECKUX SBICHUI; MPECTABISAT

PE3yNbTAaThl HAOIIOICHUA WITH U3MEPEHU C TTOMOIIBIO Ta0JIHIl, TpadUKOB U BBISBIATH HAa 3TOM OCHOBE AYMITUPUYCCKUE



3aBUCUMOCTH; IPUMEHATH MOJIYyYEHHbIE 3HAHUS JUIsl OOBSCHEHUS Pa3HOOOPa3HBIX MPUPOIHBIX SBJIEHUN U MTPOLIECCOB,
MPUHIIMIIOB I€UCTBUS BaXKHEHIIMX TEXHUUECKUX YCTPOUCTB, JIJISl pellieHus PU3NYECKUX 3a/aY;

pa3BUTHE MMO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHbIX U TBOPUECKUX CIIOCOOHOCTEH, CAMOCTOSATEILHOCTH B
MPUOOPETEHUH HOBBIX 3HAHUM, IPU pelIeHUU (PU3UUECKUX 3a/1a4 U BBITIOJHEHUU SKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUMN C
UCII0JIb30BaHUEM UH(OPMAIIMOHHBIX TEXHOIOTUH;

BOCIIUTaHUE YOEXKJACHHOCTH B BO3MOKHOCTHU MO3HAHUS 3aKOHOB MPUPO/JIbI, B HEOOXOJUMOCTH Pa3yMHOI'O UCIIOJIb30BaHUS
JOCTUKEHUN HAYKU U TEXHOJIOTUH ISl TalbHENIIEro pa3BUTHUS YEIOBEUECKOro 00IIEeCTBa, YBaXKEHUS K TBOPLIAM HAYKU U
TEXHUKHU; OTHOUIEHUS K (PU3KKE KaK K 2JIEMEHTY O0IIeUeI0OBEYECKON KYJIbTYphI;

UCITOJIb30BAHUE TIOJIYYEHHBIX 3HAHUM U YMEHUH ISl PELICHUS TPAKTUYECKUX 3a]1a4 MIOBCETHEBHOM KU3HH,
oOecrieyeHus 6e3omacHOCTH CBOEH JKU3HU, PAlMOHAIBHOTO MIPUPOIOIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPEJIbI.
JlocTrkenue 3TUX 1eseil 00ecrnednBaeTcsl pelieHUeM CIEIYIOIMNX 3a/1a4:

3HaKOMCTBO oOyuatomuxcs ¢ 3P ¢ meTogamu ucciaenoBanust 0ObEKTOB U SIBJICHUIN TPUPOJIbI;

npUOOpEeTeHNE 3HAHUN O MEXaHUYECKUX, TETUTOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSX, (PU3NUECKUX
BEJIMUMHAX, XaPAKTEPU3YIOIIUX ITHU SBJICHUSI;

dbopMupoBaHuEe yMEHHI HAOII0IaTh TPUPOIHBIC SIBICHUS U BBIIIOJHSTH OIBITHI, Ja00OpaTOPHBIE PaOOTHI U
AKCIIEPUMEHTATbHBIE UCCIEAOBAHMS C UCTIOJIBb30BAHIUEM U3MEPUTENBHBIX MPUOOPOB, ITUPOKO MPUMEHSIEMBIX B MPAKTUUECKOU
KU3HU,

OBJIaJICHNE TAKUMH MOHSATUAMH, KaK MMPUPOTHOE SIBJICHUE, SMITMPUICCKU YCTAHOBICHHBIN (aKT, mpoliaema, TUIIOTe3a,
TEOPETUUECKUN BBIBOJ, PE3YJIbTAT SKCIEPUMEHTAIBHON IPOBEPKHU;

NOHMMAaHHUE OTIIMYMIA HaYYHBIX JAaHHBIX OT HEIIPOBEPEHHON MH(OPMAINH, IICHHOCTU HAYKU VISl YIOBJIETBOPEHUS
OBITOBBIX, TPOU3BOJICTBEHHBIX M KYJIBTYPHBIX TOTPEOHOCTEH YEIOBEKA.

pereHnn pU3nIecKux 3a7a4 U BBITTOJIHEHUU SKCIIEPUMEHTAIbHBIX UCCIICAOBAaHUN ¢ HCIIOIB30BaHNEM HH(POPMAITMOHHBIX
TEXHOJIOTHU;

BOCIIMTAaHHE YOEKJICHHOCTH B BO3MOYKHOCTH TTO3HAHHUS 3aKOHOB MPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOT'O MCIIOJIb30BaHUS
JTOCTM)KCHUH HAYKH M TEXHOJOTHH JIUTS TaJIbHEHUIIIETO Pa3BUTHS YEIIOBEUYECKOTO OOIIECTBA, YBAKESHHS K TBOPIIAaM HayKH U
TEXHUKH; OTHOIICHHS K (PU3HKE KaK K JIEMEHTY OOIICUYEIIOBEUCCKOMN KYIbTYPHI;

HCTIOJIb30BAHUE MOJTYYEHHBIX 3HAHUN U YMEHUM JJIS1 PEIICHUS TPAKTUYECKUX 3a]1a4 MMOBCEIHEBHOM YKU3HH,
oOecrneueHus 0e30MmacHOCTH CBOEH JKM3HH, PALMOHAIILHOI'O MTPUPOIONOJIB30BAHUS U OXPaHbl OKPY>KAKOIIEH CPEIbI.
JlocTrKeHHE ITUX 11eJIe 00eCTIeYnBaeTCs PEIICHUEM CISAYIOINX 3aay:



3HaKoMcTBO oOyuatromuxcs ¢ 3[IP ¢ meTrogamu uccnenoBanus 0ObEKTOB U SIBICHUN TPUPOIBL;

NpUOOpETEHNE 3HAHUN O MEXaHUYECKUX, TETIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUAX, PU3NUECKUX
BEJINYMHAX, XapAKTEPU3YIOIINX 3TH SBJICHUS,

(dopMupoBaHUE YMEHMI HAOII01aTh TPUPOIHBIC SIBICHUS U BBIIOIHSTH OIBITHL, Ja00paTOPHbIE pabOTHI U
AKCIIEPUMEHTATbHBIE UCCIEAOBAHMS C UCTIOJIb30BAHUEM U3MEPUTENBHBIX MIPUOOPOB, HIMPOKO TPUMEHSIEMBIX B IPAKTUUECKON
KU3HU;

OBJIaJICHUE TAKUMHU MOHATUAMHU, KaK IPUPOHOE SIBICHHUE, SMIIMPUUYECKU YCTAHOBIICHHBIN (aKT, mpoliaema, TUInoTes3a,
TEOPETUUYECKUN BBIBOJI, PE3YJIbTAT SKCIEPUMEHTAIBHON MPOBEPKU;

NOHMMAaHHE OTIIMYMIA HayYHBIX JAHHBIX OT HEMIPOBEPEHHON MH(OPMAINK, LICHHOCTU HAYKU JJIsl YIOBJIETBOPEHUS
OBITOBBIX, IPOU3BOJICTBEHHBIX U KYJIBTYPHBIX IOTPEOHOCTEH YEIOBEKA.

Oco0ennocTu 0T0Opa M aganTanuu y4eOHOro marepuana no ¢pusuke

OcHoBoii 00y4enus ooydaromuxcs ¢ 3[1P Ha npeameTax ecTeCTBEHHOHAYYHOTO ITUKJIA SBIISIETCS Pa3BUTHE Y HUX
OCHOBHBIX MBICIIUTENBHBIX Olepaluil (aHaJin3, CHHTE3, CpaBHEHUE, 0000IIEHIE) HA OCHOBE BHIMOJHEHUS PA3BUBAIOIINX
ylpaxHeHu#, GopMHUpPOBaHUE TPUEMOB YMCTBEHHOM paOOThI: aHAIM3 UCXOJHBIX JaHHBIX, TUIAHUPOBAHKUE MaTepuala,
OCYIIECTBJICHHE MO3TAITHOTO U UTOTOBOT'O CAMOKOHTPOJIS, a TAKKE OCYIIECTBIISIETCS JTMKBHU IS TIPOOEIIOB B 3HAHUSX,
3aKperieHne U3y4YeHHOT0 MaTepraia, 0TpaboTKa aIrOpuTMOB, IOBTOPEHHE MPoiieHHOor0. bombIiioe 3HaUeHre puaaeTcs
YMEHHIO PacCcKa3aTh O BHIOJHEHHON paboTe ¢ MPaBMIBHBIM YIOTPEOICHUEM COOTBETCTBYIONIEH TEPMHUHOIOTUN U
coOJII0/IEeHNEM JIOTHYECKUX CBsI3el B u3naraemoM Marepuaine. s o6yqatomnuxcst 3[1P Ha ypoBHE OCHOBHOTO 00111€T0
o0pa30BaHus MO-TIPEKHEMY SIBIISIOTCS XapaKTePHBIMH: HEIOCTATOUHBIN YPOBEHDb PA3BUTUS OTACIbHBIX ICUXUUYECKUX
MPOLIECCOB (BOCIPUATHS, BHUMAHMUS, TAMSATH, MBIIIJICHNS ), CHIJ)KEHHBI YPOBEHb UHTEIJIEKTYaJbHOTO Pa3BUTHSI, HU3KUI
YPOBEHb BBITIOTHEHHS YUE€OHBIX 3a/JaHU, HU3Kas yCIEeIHOCTh oOydenus. [loaTomy mipu uzydennn Qusnku Tpedyercs
1eJIeHaNpaBIeHHOE HHTEIUIEKTYalbHOe pa3BuTue oOydaromuxcs ¢ 3[1P, oTBedaromiee nx 0cCOOEHHOCTSM U BO3MOKHOCTSIM.
VYuet ocobennocreit ooyuarouuxcs ¢ 3[1P TpedyeT, 4ToObl pyU U3yYEeHUU HOBOTO MaTepualia 00s3aTeNbHO MPOUCXOIUIIO
MHOTOKPATHOE €T0 IOBTOPEHUE; PACIIUPEHHOE PACCMOTPEHHE TEM U BOIIPOCOB, PACKPHIBAIOIINX CBS3b (PU3HUKH C )KU3HBIO;
aKTyaJIn3aIus IEPBUYHOTO KU3HEHHOTO OIbITa 00y4YaOIInuXCsl.

YcBoeHue porpaMMHOTO MaTepuraia o (pu3uke BeI3BIBACT OOJbINE 3aTpyaHEeHHs Yy ooydatonuxcs ¢ 3I1P, moatomy
Teopus nu3ydaercs 0e3 BBIBOJOB CIOKHBIX (hopMyil. 3aauu, TpeOyrolne NPUMEHEHHS CI0KHBIX MaTEeMaTUYECKUX
BBIYUCIICHUN U (POpMyI1, B OCOOCHHOCTH TAKUX TeM, Kak «MeXxaHu4YecKoe JIBHXKEHUEY,



«ApXI/IMGI[OBa cuia», «MexaHnueckas OHCPIUs», ((9J'ICKTpI/I‘-ICCKI/Ie SIBJICHU,
«QHGKTpOMaFHI/ITHBIC ABJICHUWS, pCIIAIOTCA B KJIACCC C ITOMOIIBIO YUUTCIIA.

Oco0oe BHUMaHUE MPU U3YYEHUH Kypca GU3UKU yAENIeTCs MOCTAHOBKE U OPraHU3allii SKCIEPUMEHTA, a TAKKE
MIPOBEJICHUIO (MPEUMYIIIECTBEHHO Ha KaXKJIOM YPOKE) KPaTKOBPEMEHHBIX JEMOHCTPALIMA (BOZMOYXKHO C UCTIOIb30BaHUEM
ANEKTPOHHOU neMoHcTpaln). HekoTopsie TeMbl 0053aTeNIbHO JOHKHBI BKIIOYATH OMOPHBIE TA0OpAaTOPHbIE pabOThl, KOTOPHIE
pPa3BHUBAIOT YMEHHUE MOJb30BATHCS MPOCTEHITUMU TPHUOOpaMH, AaHAIM3UPOBATH MOJIyYeHHbIE JaHHbIEe. B cBsi3u ¢
0COOEHHOCTSIMU MOBEJIEHUS U JiesTeabHocTH o0yyatomuxcs ¢ 3[1P (pacTopMokeHHOCTh, HEOPTraHU30BAHHOCTD )
PEyCMOTPEH CTPOXKANUIINI KOHTPOJIb 32 COOJIIOIEHUEM MPABUJT TEXHUKU O€30MacHOCTH NP MPOBEIECHUH J1a00paTOPHBIX U
NPAKTUYECKUX padoT.

boinbinoe BHMManue IMpHU U3YUCHUU (1)I/IBI/IKI/I moaApoOCTKaMu € 3I1P O6paIIIaCTC$I Ha OBJIAICHUC MU IIPAKTUICCKUMU
YMCHUAMU U HABBIKAMU. HpellyCManI/IBaCTCH YMCHBIICHUC obobeMa TCOPECTUYCCKUX CBC}IGHHﬁ, BKIIFOYCHHUEC OTACIBHBIX TEM
HJIN HCJIbIX pa3acyioB B MAaTCPHUAJIbI IJIA 0630pHOI'O, O3HAaKOMUTCIIBHOT'O MJIN q)aKyJII)TaTI/IBHOI“O N3Yy4YCHHA. Hpe}IHaFaCTCSI
YMCHBIICHUC 00BbeMa MaTEMaTHYECKUX BBIYMCIIEHHH 3a CUET YBCIMYCHUA KAYCCTBCHHOT'O OITMCAHUA SIBIICHUH U ImpouccCoB

,HOCTEITO‘IHOG KOJIMYCCTBO BPEMCHHU OTBOAUTCA HAa pAaCCMOTPCHUC TCM U BOIIPOCOB, PACKPBIBAIOIINX CBA3b (I)I/ISI/IKI/I C
XKHN3HbIO, C TCMU ABJICHUSIMU, Ha6J'II'OII€HI/I}IMI/I, KOTOPBIC XOpOIIO U3BCCTHBI YUCHHUKAM M3 UX JKU3HCHHOI'O OIIbITA.

MaxkcruManbHO UCTIONB3YIOTCS MEKITPEIMETHBIC CBS3H C TAKUMH JUCITUTUIMHAME, KaK reorpadus, XuMusi, OMOJIOTHs, T.K.
oOyuarommuecs ¢ 3[1P ocobeHHO HYX1al0TCsI B IPETIOAHECEHUH OJTHOTO U TOTO YK€ yueOHOT0 MaTepHala B pa3IudHbIX
aCTeKTaX, B €r0 BApbUPOBAHHUHU, B HEOJHOKPATHOM ITOBTOPEHUH ¥ 3aKPEIUICHUH ITOTYICHHBIX 3HAHUHA U TIPAKTHUECKUX
ymenuid. [To3Boisis paccMaTpuBaTh OWH U TOT e YIeOHBIM MaTepHal C pa3HbIX TOUEK 3PEHUs, MEKIIPEAMETHBIC CBSI3U
CIIOCOOCTBYIOT €T0 JIy4IIeMYy OCMBICIICHHUIO, 00JIee MPOYHOMY 3aKPEIUICHHUIO MOJIYYCHHBIX 3HAHUN U MTPAKTUYECKUX YMEHH.
Buner nestensnoctu odydaromuxcs ¢ 3I1P, o0ycinoBneHHbIE 0COOBIME 00pa30BaTEIBHBIMU MTOTPEOHOCTSIMU U
o0ecreunBaroIe OCMBICIEHHOE OCBOEHHUE COJIEPKaHUH 00pa30BaHMsI 10 peaMeTy « Du3nkay

TemaTtudeckas 1 TEpMUHOIOTHYECKAsS JIEKCHKA TI0 Kypcy ¢usuku cooTBeTrcTBYyeT [IOOIT OOO.

Coneprxkanue BUIIOB AesTenbHOCTH oOydaronuxcs ¢ 3[1P Ha ypokax ¢husuku onpenensiercss uX 0coObIMU
oOpazoBarenbHbIMH MTOTpeOHOCTAIMHU. [ToMmuMo mmpoko ucnonas3yeMbix B [IOOIT OO0 o6mux ass Bcex 00yq4aronInxcst BUI0B
JESTENHHOCTH CIIENYET YCUIIUTh BUJIBI €SI TEIHOCTH, CICIU(UIHBIC /TSI JAHHOW KaTeTOPHH JIeTel, 00eCcIeunBaromue
OCMBICIICHHOE OCBOCHHE COJIEpKaHUs 00pa30BaHUS MO NPEAMETY: YCUIICHHE MPEIMETHO-ITPAKTUUECKOMN AeSITEIbHOCTHU C



aKTUBU3AI[MEN CEHCOPHBIX CUCTEM; OCBOEHUE MaTepHalia C ONOPOM Ha aJITOPUTM; «IIOIIArOBOCTH) B U3YUCHUH MaTepHuaa;
WCIIOJIb30BaHUE JIOMOIHUTEIbHON BU3YyaIbHOM OMOPHI (CXEMBI, 11a0JI0HBI, OMTOPHBIEC TaOJIHUIIbI); PEUEBOI OTUET O MpoIllecce U
pe3yibTaTe IeaTeIbHOCTH; BBITIOJIHEHUE CIICIIMANIBHBIX 3a/IaHHi, 00eCTIeUnBAIOIINX KOPPEKIIUIO PErYIISINN yueOHO-
MO3HABATEILHOM JESITENIbBHOCTU U KOHTPOJIb COOCTBEHHOI'O pe3yJjibTaTa.

st oOygatonuxcst ¢ 3[1P cyiecTBeHHBIM SIBISIOTCS MPUEMbI Pa0OTHI C JIEKCHUYECKUM MaTEPHUAJIOM T10 MPEIMETY.
[IpoBoauTCs criennanbHasi paboTa 1Mo BBEACHUIO B aKTUBHBIN CJI0Baph 00YYaIOMIUXCS COOTBETCTBYIONIECH TEPMUHOJIOTHH.
N3yuaembie TepMUHBI BBOJATCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTeIbHA BU3yaJIbHAS MOACPIKKA, AITOPUTMBI pa0OTHI C
OTIpEeICTICHUEM, OTIOPHBIE CXEMBI JIJISl AKTyaTU3alui TEPMUHOJIOTUH.

B cBsi3u ¢ ocoObiMu 00pazoBaTeIbHBIMU TOTPeOHOCTSIMU oOy4vatomuxcs ¢ 311P, mpu mnanupoBanuu paboThl yYeHUKA HA
ypOKE ClIeTyeT IPUAECPKUBATHCS CIETYIOIIUX MOMEHTOB:

1. Tlpu onpoce HEOOXOAMMO: TaBaTh AJITOPUTM OTBETA; Pa3peliaTh MOJIb30BATHCS IJIAHOM, COCTABIICHHBIM MPU
MOJITOTOBKE JIOMAIITHETO 3a/IaHUs; 1aBaTh OOJIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Y JIOCKH; pa3peliaTh AeIaTh
peABaApPUTEIbHBIC 3aMMKUCH, TI0JIb30BATHCS HATJISTHBIMU TTOCOOHSIMU.

2. Tlo BO3BMOXHOCTH 3a7]aBaTh 00Y4AIOIIMMCSI HABOASIINE U YTOUHSIOIINE BOIPOCHI, KOTOPHIE TOMOTYT UM
MOCIIEIOBATENIbHO U3JIOKHUTH MaTepual.

3. Cucrematnuecku MpoOBEPATh YCBOCHHE MaTepuala 1o TeMaM YPOKOB, JIJIsi CBOEBPEMEHHOTO OOHAPYKEHUs TPOOEsIoB
B IIPOLIEAIIEM MaTepuase.

4. B mipoliecce U3ydeHusi HOBOTO MaTepHaia BHUMaHHE YYEHUKOB 0OpamaeTcsi Ha HauboJsee CIOoXKHbIC pa3/ieibl
u3zydaemoii TeMbl. Heo6xoqumo yare oOpamarbesi K HUM C BOITPOCAMH, BBISICHSIOIIMMHY TOHUMaHUE Y4eOHOTo MaTepuania,
CTUMYJIMPOBATh BOMPOCHI MPHU 3aTPYTHEHUSIX B YCBOCHUU HOBOTO MaTepHara.

MecTo yueOHOro npeamera « ®usuka» B yueOHOM ILUIaHe

B cootBercTBUUN ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOT'O OOIIEr0 0Opa30BaHUs
yaeOHbIi peameT «Pu3nKa» BXOAUT B IPEAMETHYIO 001acTh « ECTECTBEHHBIE HAYKW» U SIBISETCS 00S3aTEITBHBIM JISI
uzydenus. Conmeprkanue yaeOHOTO mpenmera «Duszmkay, MpeAcTaBiIeHHOE B paboueil mporpamme, coorBeTcTByeT @I'OC
00O, I[IpumepHOI OCHOBHOI 00pa30BaTEIbHON MPOrpaMMe OCHOBHOTO 001ero oopazoBanusi, [[puMepHOil amanTupoBaHHOM
OCHOBHO#1 00pa3oBaTeIbHON IPOrpaMMe OCHOBHOT'O OOIIEro 00pa30BaHusl 00yUYaOIINXCS C 3aJIEPHKKON CUXUUECKOTO
pa3BHUTHSI.



COLAEPXAHUE YUYEBHOI'O IIPEIMETA «®U3NUKA»

7 KJIIACC

Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEro MUPa

®uznka — HayKa o npupoje. SABnenus npupoasl. DU3NYECKHE SBICHUA: MEXaHUYECKUE, TEIVIOBBIC, dJIEKTPUYECKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3mepenne usnueckux BeanunH. Guzndeckue npudopsl. [lorpenHocTs u3MepeHuid.
MexayHapoaHas CUCTEMA €IMHHIL.

Kak ¢u3uka u apyrue ectecTBeHHbIE HAyKU U3Y4aloT Npupoay. EcTecTBeHHO- HayYHBII METO/] TO3HAHUS : HAOII0CHHE,
MOCTaHOBKAa HAYYHOTO BOMPOCA, BBIIBH)KEHHUE TUIIOTE3, IKCIIEPUMEHT 110 MPOBEPKE TUIOTE3, 00bsICHEHUE HA0II01aeMOT0
aBiieHus. Onucanre PU3NYECKUX SBJICHUN C TOMOUIBI0 MOJICIICH.

[Ipenmet 1 MeTONIbI (PUBUKH.

JdemMoHcTpanuu
1. MexaHnyecKknue, TEIJIOBbIe, JIIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC SBJICHMUS.
2. duznyeckue NpUOOPHI U MPOIeaypa MPSMbBIX U3MEPEHUI aHAIOTOBBIM U U(PPOBBIM TPUOOPOM.

3. OnpeneneHne NOTPeNTHOCTH IKCIIEPUMEHTA.

DpoHTaAIBHBIE JIA00PATOPHBbIE PA0OTHI HJIH JIEKTPOHHAS JIeMOHCTPAIIUSI.

1.0OnpenencHre IIEHBI JENCHUS HM3MEPUTEIBLHOrO TMpuOopa (MCHOJB3Yys TEXHOJIOTHYECKYIO KapTy
AKCIIEPUMEHTA).

2. U3mepenune o0béMa )KUJIKOCTH U TBEPIOTO TEJa

3. OnpeneneHne pa3MepoOB MAIBIX TEJ.

Pa3nen 2. [lepBoHayajibHbIe CBeJIeHNs 0 CTPOEHNH BellleCTBA

CrpoeHue BelllecTBa: aTOMbI U MOJIEKYJIbI, UX pazMepbl. OMbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yactull BeuiectBa. CBsI3b CKOPOCTH JIBHXKEHUS YACTUIL C TEMIEPaTypoil. BpoyHOBCKOE NBUKEHME,
muddysus. BzanmopeiicTBrue 4acThIl BemIeCTBa: MPUTHKEHNE U OTTaJKHBAHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOCHHE T'a30B, KUJKOCTEH U TBEPABIX (KPUCTATUIMUYECKUX) Tel. B3anumocss3b
ME3K]ly CBOMCTBAMM BELIECTB B Pa3HbIX arperaTHhIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH
arperatHbIx cocTossHui Boabl. Habmonenre OpoOyHOBCKOTO IBUKEHUS.



1. Ha6monenue nuddysun.
DpoHTANBHBIE J1A00PATOPHBIC PA0OTHI M ONBITHI
1. Ouenka nauaMeTpa aroMa METOAOM psAIoB (¢ HCHOJIb30BaHHEM (oTorpaduii).
2. OnbITHI 110 HAOJIIOACHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.
3.OnbITEl 0 OOHAPYXKEHUIO JAEUCTBUS CHJI MOJIEKYJSIPHOTO MPUTSHKEHUS
(3J1eKTPOHHAA IeMOHCTPALIHUS).

Paznen 3. /IBukeHune U B3auMojieiicTBHe Tel

Mexanunueckoe nBmxeHue. PaBHomepHoe 1 HepaBHOMepHOe ABMKeHue. CkopocTh. CpeiHssl CKOPOCTh MpH
HEPaBHOMEPHOM JBHKCHUH. PacuéT myTu U BpeMEHH JIBHKCHUS.

SBnenve uHepuuu. 3aKoH MHEPIUU. B3anMoielicTBie TeN Kak MpUYrHa U3MEHEHHUs CKOPOCTHU JIBHKEHU S Tes. Macca
KaK Mepa MHepTHOCTH Tena. [lmoTHocTh BemecTBa. CBsA3b INIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIC 00hEMA BEIIECTBA.

Cwuta Kak XapaKTepUCTHKA B3auMojiecTBus Tell. Cuita ynpyroctu u 3akoH ['yka. MI3MepeHue cuiibl ¢ MOMOIIBI0
IuHaAMoOMeTpa. SIBieHne TAroTeHus u cuia Tsokectu. Cuna Tspkectu Ha npyrux manerax (MC). Bec tena. HeBecomocTb.
CrnoxxeHue cuJl, HallpaBJIEHHBIX MO0 OJHOM NpsiMoi. PaBHoxelcTByromas cuil. Cuna TpeHus. TpeHue CKOJIbXKEHUS U TPEHHE
nokos. Tpenue B nmpupoje u texuuke (MC).

JleMoHCTpAIMHE®

1. HaGmronenre MexaHM4eCKOTO JIBUXKEHUS Tea.

2 N3mepenne CKopoCcTH NPSAMOJIMHENHOTO IBUKCHUS.

3 HaGmronenue ssBieHus: HHEPIUH.

4, Ha6monenne nsmMeHeHus: CKOpOCTH TIPH B3aUMOJICHCTBUH Tell.
) CpaBHeHUE Macc M0 B3aUMOJIEUCTBUIO TEN.

6. CrnoxeHue cui, HalpaBJICHHBIX IO OJJHOM MPSIMOM.

7. JleMOHCTpanus CUibl yIPYroCTH Ha Pa3IMYHBIX MaTepHUalax.
DpoHTAJBbHBIE J1a00paTOPHBIE PA0OTHI M ONBITHI

1. Ornpenenenue CKOpOCTH PABHOMEPHOTO ABUXKEHUS (IIIapUKa B )KUJIKOCTH, MOJIENN IEKTPUUYECKOTO aBTOMOOMIIS U
T. 11.) (3JIEKTPOHHAS 1€eMOHCTPALNS).

2. Onpenenenue cpeiHel CKOPOCTH CKOJbXKEHHsI OpycKa WM IapuKa M0 HAKJIIOHHOM MJIOCKOCTH.

3. OrnpeneneHue mIOTHOCTU TBEPAOTO Tea.

4, Onvimol, 0emMoHCcmMpupyroujue 3a8UCUMOCIb PACMANCEHUS (0edopmayui) nPyHCUHbL OM NPULOHCEHHOU CUITBL.



5. Ol’lblmbl, deMOHcmpupyiou;ue 3ABUCUMOCHIb CUJIbL MPEHRUA CKONbIHCEHUA ONl 6eca meja U xapakmepa
conpuxkacaroumuxca noeepxﬁocmezi.

Pa3zoen 4. /lasnenue meépovix me, HcuoKocmeil u 2a3o6

Jlasnenue. Cnocobvl ymeHvulenus u ygenuuenus oaeieHus. Jlasnenue 2asa.
3asucumocms O0asnenusi eaza om oovéma, memnepamypwi. llepedaua 0asneHuATBEPABIMU TEIAMH, KUJIKOCTSIMU U Ta3aMHU.
3akon [lackans. [TneBMaTHUeCKUEe MaIlIMHBI. 3aBUCUMOCTD JIABJICHUS KUIAKOCTU OT TNTyOuHBI. COOOIIarOINeCs COCY/Ibl.
[M'uapaBnryeckne MeXaHU3MBI.

Atmocdepa 3emiin u atmochepHoe aaBiaeHue. [[pudurHbI CylecTBOBaHUS BO3AYIIHOW 000109ku 3emiin. OnbIT
Toppuuemu. 3mepenue atmochepHOTo JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUsI OT BBICOTHI HaJl YDOBHEM MOPSI.
[Tpubops! 1y1st U13MepeHus: aTMOCHEPHOTrO JTABICHUSI.

JlelicTBHE )XUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TeJ0. BriTankuBaronias (apxuMea0Ba) cuiia. 3akoH Apxumesa.
[LimaBanue ten. Bo3ayxoruiaBaHue.

JdemMoncTpanuu

1. 3aBUCHUMOCTb JJABJICHHS T'a3a OT TEMIIEPATYPHI.

2. [lepenaya naBieHUS )KUIKOCTHIO U TA30M.

3. Coobmaromyecst CoCy/ibl.

4. I'mapaBnuueckuii mpecc.

d. [IposiBneHue aelcTBHS aTMOC(HEPHOTO TABICHHUS.

6. 3aBUCUMOCTh BBITAIKMBAIOMICH CHUJIBI OT 00bEMA MOTPYKEHHON YACTH TEJA U IMJIOTHOCTHU KHUIKOCTH.

1. PaBeHCTBO BBITAJIKUBAOIIEH CUJIIBI BECY BBITECHEHHOM KUKOCTH.

8. VYcioBue m1aBaHus TEN: IJIaBAHUE WUITN MIOTPYKEHHUE TEN B 3aBUCUMOCTH OT COOTHOILIEHUS TUIOTHOCTEN TEJa U
AKUJKOCTH.

DpoHTANBHBIE J1A00PATOPHBIE PA0OTHI M ONBITHI

1. HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B KUIKOCTh YaCTH TeJa.

2. OnpezneneHre  BBITAIKUBAIONIEH  CHJIBI, JEWUCTBYIOLIEW HAa TeJO, MOrPYKEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIbIL, JEUCTBYIOLIEH HA TEJIO B )KUAKOCTH, OT MACChI TENA.

4, OnBbIThL, TIEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITATKUBAIOIIECH CUIIbI, IEUCTBYIOIEH HA TEJIO B )KUIKOCTH, OT

00b€Ma MOrpyKEHHOU B AKUIKOCTb YACTH Tejla U OT IJIOTHOCTH >KUIKOCTH.
d. KonctpyupoBanue apeoMmeTpa WIM  KOHCTPYHPOBAHHE  JIOJKH W OINpeeTeHue €€ rpy30no bEMHOCTH.



Pa3nen 5. Pabora u MoHOCTH. JHeprus

Mexanndeckas pabota. MoLIHOCTb.

[IpocTbie MEXaHU3MBI: pbIyar, 0JIOK, HAaKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecus poiuara. [IlpuMenenue npasuia
paBHOBecHs ppiuara Kk 0510ky. «3os0Toe npaBuiio» Mexanuku. KIIJ[ npocteix Mmexanu3moB. IIpocTeie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuanbHas sueprus. [IpeBpanieHue oJHOTO BUJa MEXaHUUECKOU
SHEPrUu B ApYroil. 3aKOH COXpaHEHHs IHEPTruu B MEXaHUKE.

Jlemoncmpayuu
1 [Tpumepb! mpocThIX MexaHU3MOB. DPOHTAIbHBIE TA00PATOPHBIE PAOOTHI U OTIBITHI
1 Omnpenenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JIBUKEHUHU TeJIa 110 TOPU30HTATIBLHON TOBEPXHOCTH.
2. HccnenoBanue ycnoBUil paBHOBECHS pbluara.
3 Nsmepenue KIIJ HaKJIOHHOU IJIOCKOCTH (3/1eKTPOHHAA IEMOHCTPALMS).
4, N3ydenune 3aKoHa COXpaHEHUs] MEXAaHUUYECKOM PHEPruu (JIeKTPOHHAas
AEMOHCTpAIHsA).

8 KJIACC

Pa3nen 6. TenuioBble siBJIeHUs

OCHOBHBIE MOJ0KEHUSI MOJEKYISIPHO-KNHETUUECKON TEOPUH CTPOCHHUS BelllecTBa. Macca 1 pa3Mepsl aTOMOB U
MoJieKys1. ONbITHI, TOATBEPKAAIOUIME OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-KUHETHUYECKON TEOPHH.

Mopenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUM BeniecTBa. Kpucrammyueckue u amopdHbIe Tena.
OObsicHEHUE CBOMCTB ra30B, JKUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYIISIPHO-KHHETUIECKON TEOPHUH.
CmaunBaHU€ U KallWJUISIPHBIE sIBJICHUS. TemIoBoe pacCuIMpeHue 1 CxKaTue.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEMIOBOTO JBUKEHUS YACTHIL.

Buytpennsis sneprusi. Cnoco0bl U3BMEHEHUsI BHYTPEHHEW SHEPrUu: TEeIIONepeaya u coBepileHne padoTel. Bubl
TEIUIONEPEIaun: TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHUE.

KonudecTBo TemnoTel. Y ienbHas TEIUIOEMKOCTh BellecTBa. TenaooOMeH U TeIIOBOE paBHOBECHE. Y paBHEHHUE
TEIUIOBOTO OanaHca.

[InaBneHue v OTBEp/IeBaHNE KPUCTAIUNIMYECKUX BEUIECTB. Y IeJbHas TerioTa miasienus. [lapoodpazoBanue u
koHjieHcanus. Ucnapenue (MC). Kunenue. Y nenpHas Temiota napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUSI OT



aTMoc(epHoro JaBiaeHus. BiaaxxHoCTh BO3yXa.
DOHeprus TOIMBa. Y iebHasi TEMI0Ta CrOpaHusl.
[Tpununer padotel TernoBbix asurateneil. KIIJ[ TeroBoro asurarens.
TennoBeie nBUTaTENU U 3amuTa okpyxaromiei cpeast (MC).
3aKOH COXpaHEeHUs U IPEeBPAILlEHHs SHEPTUH B Tem10BbIX npoueccax (MC).
JdemoHcTpanuu
HaGmonenne 6poyHOBCKOTO IBHKEHUSI.
Ha6monenue nuddysun.
HaGmronenue siBleHni cMaulBaHUs U KaWJUIIPHBIX SIBICHUM.
HaGmronenue TenioBoro pacuupeHust Ted.
W3menenue naBiieHus raza npu M3MEHEHUH 00bEMa U HAarpEeBaHUU WITH OXJIaKICHUU.
[IpaBuna u3mepeHus TeMIepaTypsbl.
Bunpr Teruionepenaumu.

OxmnakzieHue npu coBepiieHn padotel. Harpesanue npu coBepiieHuu padoThl BHEITHUMU CHIIAMHU.
CpaBHeHUE TEMIOEMKOCTEN Pa3IUYHBIX BEILIECTB.
HaGmronenue kumenus.
HaGmronenre mocTossHCTBa TeMIIepaTyphl MPH IUIABJICHUH.
12. Mopenu TEIUIOBBIX JIBUTATEIIEN.
@DpoHTANbHBbIE J1A00PATOPHBIE PAOOTHI M ONBITHI
1. OnbIThl 110 OOHAPYKEHUIO ACHCTBUS CHJI MOJEKYJISIPHOTO MPUTSKEHUS
(3J1IeKTPOHHAA AeMOHCTPAaLUA).
OMNBITHI 11O BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbITH IO HAOJTIOJCHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPBIX TEIl.
Omnpenenenue naBieHUs BO3IyXa B OAJIOHE MITPHUIIA.
OnBITHL, 1IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JABIICHUS BO3/lyXa OT €ro 00bEMa 1 HArpEBaHUS WU OXJIAXKICHUS.
HabGmronenne n3MeHeHus: BHyTPEHHEH DHEPTUU Tella B Pe3ysbTaTe TeIIonepeadi U padoThl BHEITHUX CHJI.
HccnenoBanne siBIEeHUS TETUIOOOMEHA MPU CMEIIMBAHUK XOJOMHOW M TOPSIYCH BOIBI.
HccnenoBanune npouecca ucCrnapeHus.
Ornpenenenne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.
0. Omnpenenenne yaeapbHON TETUIOTHI TUTABJICHHUS JIbA.
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Pa3nen /7. DiieKTpuyecKue 1 MATHUTHBIE SIBJICHUS

Onexrpusanus Tei. J[Ba poaa 3JIEKTPUYECKUX 3apsaf0B. B3anMonencTere 3apsyKeHHBIX TEll.

Onextpudeckoe nojie. [[puHuun cynepno3uiuu 3JIeKTPUYECKUX NoJiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsaoB. DIEMEHTAPHbBIN deKTpruueckui 3apsa. Ctpoenue atoma. IIpoBogHUKY U
TUBJIEKTPUKH. 3aKOH COXPAHEHHUS HIEKTPUIECKOTO 3apsia.

DNEKTPUYECKU TOK. Y CIIOBUS CYIIECTBOBAHHUS DJIEKTPUUECKOTO TOKA. ICTOUHHUKM TOCTOSTHHOTO TOKA. JlefcTBus
ANEKTPUUECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MATHUTHOE). DIIEKTPUUYECKUM TOK B KUJIKOCTAX U razax.

PaboTta 1 MOLTHOCTB 3JIEKTPUUECKOr0 ToKa. 3akoH Jxoyns—IJleHna. DnekTpuyeckue Lenu u noTpeduTenu
AIEKTPUUECKON SHEPTUU B OBITY. DekTpuyeckas 1enb. Cuia Toka. DnekTpuieckoe HanpskeHue. ConpoTuBiieHHE
IPOBOAHMUKA. Y IENBHOE CONPOTUBIICHUE BelecTBa. 3akoH OMa i ydacTka nend. [locnenoBaresbHOE U napajljiesIbHOE
coeduneHue TPOBOJHUKOB. KOpoTKkoe 3aMbIKaHUE.

ITocTosiHHBIE MarHuTHl. B3auMoaelicTBUE NOCTOSIHHBIX MArHUTOB. MaruuTHoe nojie. MarHuTHOE 1osie 3eMIIM U €ro
3Hauenue 075 dscusnu na 3emne. Onvim Spcmeda. Maenumnoe none snexkmpuiecko2o moxa. Ilpumenenue s1eKmpomacHumos 6
mexHuke. /lelicmeue MAcHUMHO20 NOJsi HA NPOBOOHUK C MOKOM. DIeKmpoosu2amensb

nocmosanHo2o moka. Mcnonvsoganue snekmpoosucamereti ¢ mexHU4ecKux yCmpoucmeax u Ha mpaucnopme.
Onvimul Papades. HAenenue snekmpomaznummnou unoykyuu. Ilpasuno Jlenya. Inexmpocenepamop. Cnocobwvl nonyuenus
INeKMpU4ecKou dHepauu. INeKmpoCcmaHyuu Ha 60300H0BIAEMbIX UCTOYHUKAX IHEPSUU. JleMOHCTpalin

BRBPROONOoOGR~WONE

0.
1.
2.
13.

DJeKTpu3anus Ted.

JIBa poja 3JIEKTPUYECKUX 3apsAI0B U B3aUMO/ICICTBUE 3aPSKEHHBIX TEL.
Y CTpONCTBO U IEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTuuecKas HHIYKIUS.

3aKOH COXpaHEHUS ANEKTPUUECKHUX 3aPAJIOB.
[IpoBOHHMKH U TUITIEKTPUKHU.

MoaenupoBaHue CUIOBBIX JUHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHnKH MOCTOSIHHOTO TOKA.

JIelcTBUA SIEKTPUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B AKUJKOCTH.

I"a3oBsIi1 paspsa.

N3Mepenue cuipl TOKa aMIepPMETPOM.

N3Mepenne 351eKTpruecKOro HanpsiKEHUsI BOJIbTMETPOM.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

PeocraTt 1 mara3us COIIpOTUBICHUN.

B3anmoencTBue NOCTOSHHBIX MAarHUTOB.

MopnenupoBaHue HEBO3MOKHOCTH Pa3EICHMs ITOJIFOCOB MarHUTa.
MopaennpoBaHUE MarHUTHBIX MOJIEW TOCTOSIHHBIX MarHUTOB.
OmneIT Opcrena.

MarsuTtHOE noje Toka. DJEeKTPOMarHur.

JleficTBrE MArHUTHOTO MOJII HA TPOBOJHUK C TOKOM.
OneKTpOABUraTeNb IOCTOSTHHOTO TOKA.

HccnenoBanue BIEHUS 2JEKTPOMArHUTHOW MHIYKLINH.

OnerTer @apanes.

3aBUCHMOCTh HAIPaBJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBHUW €ro BO3HUKHOBEHUS.
OnexTporeHepaTop NOCTOSIHHOTO TOKa.

DpoHTANBHBIE J1a00PATOPHBIE PA0OTHI M ONBITHI

aOrONE

6.

OnbITel MO HAOMIONEHUIO DJIEKTPU3AIMU TEJN WHIAYKIUEH U MpH COMPUKOCHOBEHUHU.
HccnenoBanue ACUCTBUS AIEKTPUYECKOTO IMOJSI HA MPOBOAHUKU U AUDIIEKTPUKU.
COopka u mpoBepKka padOThI ANEKTPUUECKOM 1IeTTH TOCTOSIHHOTO TOKA.

N3mepeHue u peryaupoBaHie CUITbI TOKA.

N3mepenue u peryirupoBaHue HaIPsKSHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U HATIPSKCHUS

Ha pe3uctope.OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUYECKOTO CONPOTUBIICHUS TPOBOIHUKA OT €0 JIJIUHBI,
IJTOIA MTOMEPEYHOr0 CEUYEHHS U MaTepuaa.

7.
8.
9.

10.
11.
12.
13.
14.
15.

[IpoBepka npaBuia CIOKEHUS HAIPSKEHUM MPH MOCIEI0BATEIbHOM COEIMHEHUH IBYX PE3UCTOPOB.

[IpoBepka npaBuia AJisg CHIIbI TOKA NP MapajuieIbHOM COEIMHEHUN PE3UCTOPOB.

Omnpenenenne padOTHI SIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOIUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBLACISIEMON HA PE3UCTOPE.

NccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HAMPSKEHUS Ha HEH.

HccnenoBanrie MarHUTHOrO B3aUMOJEHCTBUSI TOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHUTHOTO TOJISI IOCTOSTHHBIX MAarHUTOB TP X OOBEAMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OMbIThL, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh CUJIbI B3AMMOICHUCTBUS KATYIIKKA C TOKOM M MarHuTa OT CHJIbI TOKa U



HaIlpaBJICHHsI TOKA B KaTYILKE.
16. U3yueHnue neiicTBUS MarHUTHOTO IOl HA TPOBOJHUK C TOKOM.
17.  U3yuenue pabOTbI 31EKTPOABUTATENSL.
18. Usmepenue KII/] anexTpoaBurateabHOM yCTAHOBKH.
19.  OnbITel MO HKCCAEAOBAHMIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKLMH: UCCIEJOBAaHUE U3MEHEHHUM 3HAUCHUS U
HaIpaBJICHUs] HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexannuyeckue siBJICHUSI

Mexanunyeckoe ABWkeHUE. MartepuanbHas Touka. CucteMa orcuéta. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBUKECHUS.
PaBHOMepHOE npsiMOJIMHEITHOE JBMKeHUE. HepaBHOMEpHOE NpaMoIMHEHOe ABMKeHue. CpeiHssl U MTHOBEHHAsI CKOPOCTh
TeJia MPU HEPABHOMEPHOM JIBHXKEHUH.

Yckopenue. PaBHoyckopeHHoe npsiMonuHelHoe aBmkenne. CBoboaHoe nagenue. OnbiThl ["anumes.

JIuneliHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

[Tepsoiii 3akoH HproToHa. Bropoii 3akoH HeroToHa. Tpetnit 3akoH HproToHa.

[TpyuHUIMD CyNEPHIO3ULINK CHIIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuia TpeHHs CKOJIbKEHHUSI, CHUJIa TPEHUS MOKOs, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH 1 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHue cBoOoHOTO manenus. [Ipmkenue mianeT Bokpyr CoHia
(MC). IlepBast kocMuueckas cKkopocTb. HeBeCOMOCTh U Meperpy3KHu.

PaBHOBecue maTepranibHOM TOUkH. AOCOIIOTHO TBEPIOE Te0. PaBHOBecHe TBEPIOTO Tela ¢ 3aKPEIJIEHHON OChIO
BpauieHus. MomenT cuibl. Llentp Tsxxectu.Mimnynse Tena. MI3Menenue ummnynbca. UMnynbe cuiibl. 3aKOH COXpaHEHHUS
nmnyibca. PeaktuBHoe npuxenue (MC).

Mexanndeckasi paboTa u MOITHOCTh. PaboTa Cuit TsKECTH, yIpyrocTH, TpeHus. CBsi3b SHEPTUH U PabOTHI.
[TorenmanbHas 3HEprus Tena, NOAHATOrO HaJl MIOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus CKaToul Py KUHBI.
Kunernueckas sneprus. TeopeMa 0 KHUHETUUYECKOW SHEPTUU. 3aKOH COXPAHEHUS] MEXaHUUECKON SHEpPruMm.

JdemMoHCcTpauuu
1. Ha6JIIOI[eHI/Ie MCXaHUYCCKOT'O IBHMIKCHHUA TCJIA OTHOCUTCIIBHO PA3HbIX TCJI OTCUETA.
2. CpaBHeHHME NyTEW W TPACKTOPHUM NBUKECHUS OJHOIO U TOTO XK€ TEJa OTHOCUTEIBHO PA3HBIX TEJ OTCYETA.

3. N3Mepenne CKOpOCTH U YCKOPEHHUSI PSIMOJIMHENHOTO JIBUKECHUS.



4. HccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOI'O IBUKEHUS.

S. HaGmronenue nBuKeHUs Tena Mo OKPYKHOCTH.

6. HaGmronenre MexaHU4eCKHUX SBJICHUN, TPOUCXOAIINX B cUcTeMe oTcuéTa « Tenexka» npu e€ paBHOMEPHOM U
YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO KaOMHETa (PU3UKHU.

7. 3aBUCHMOCTh YCKOPEHHSI TeJla OT MAaCChl TeJla U JEHUCTBYIOLIEH HA HETO



CHJIBI.

© o

10.
11.
12.
13.
14.
15.
16.

Habmronenne paBeHCTBa CUII IPU B3aUMOJIEUCTBUH TEIL.
W3Menenue Beca Tesa pyu YCKOPEHHOM JIBMYKEHUU.
Ilepenaya nmmyJibca Ipu B3aUMOJEUCTBUU TEIL.
[IpeoGpazoBanus YHEPTUU NPU B3AUMOJIEHCTBUHU TeJl.
CoxpaHeHue UMITyJIbCa IPU HEYIPYTrOM B3aUMOJICCTBUY.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

HaGmronenne peak THBHOTO JBUYKEHUS.
CoxpaHeHne MeXaHU4eCKOM SHEPTUH MPU CBOOOTHOM TaJICHUH.
CoxpaHeHHE MEXaHWYECKOW DJHEpPruu TMpu JBUXKCHUM Tena
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JNEUCTBUEM IIPYKUHBL.
DpoHTANBHBIE J1A00PATOPHBIC PA0OTHI M ONBITHI

1. KoHcTpynpoBanue TpakTa i pa3roHa M JajdbHEHIIero paBHOMEPHOTO ABMKCHUS IIAPHUKA WITH TEICHKKH.

2. Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JABHKCHUS ITapHUKa M0 HAKIIOHHOM ITIOCKOCTH.

3. Omnpenenenne yCKOPEHUS Tella IPH PaBHOYCKOPEHHOM JBHKCHHUH 110 HAKIIOHHOM TUTOCKOCTH.

4, HccnenoBanre 3aBUCUMOCTH ITYTH OT BPEMEHU TPU PaBHOYCKOPSHHOM JIBIDKCHHH 0€3 HauaIbHOW CKOPOCTH.

5. HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUSI.

6. Omnpenenenue ko3 GuUIueHTa TpeHU CKOJIbKESHHUS.

7. Omnpenenenue kECTKOCTH NPYXUHBL. OnipeiesieHrue padboThl CUITBI TPEHHUS TIPH PABHOMEPHOM JIBI)KSHUH TeJa 110
TOPU30HTAIBHOM MOBEPXHOCTH.

8. Omnpenencarie  pabOTBI  CWIJIBI  yIPYrOCTH TPH  TOJABEME  TIpy3a C UCIOJb30BAHHEM HEIOBMIKHOTO U
IIOJIBUKHOI'O OJIOKOB.

9. N3yuyeHue 3akoHa COXpaHCHUS SHEPTHUU.

Pa3nen 9. Mexannuyeckue KoJieOaHUs U BOJIHBI
Konebarenshnoe nmxkenne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHUMN: IEPUO/I, YACTOTA, aMIUTUTYAa. MaTeMaTH4eCKHuil 1
NpYXUHHBIN MasTHUKY. [IpeBpalenne suepruu npu kouedaTeIbHOM JABIKCHHUH.
3aryxatromue kojie0anus. BeiHyx)aeHHbie Koiebanus. PezonaHc.
Mexannueckue BoiHbl. CBOKCTBa MEXaHMYECKUX BOJIH. [IpooibHbIE U ONIEpEYHbIE BOIHBL. [[JTMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHuueCcKHUe BOJIHBI B TBEPAOM Tele, ceiicMuueckue BoiaHbl (MC).
3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxkenue 3Byka. IHQpPa3Byk U yiabTpa3ByK.
JdemoHcTpauuu
HaGmronenne konebGaHuil TeN MOJ IEWCTBHEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
HabGmonenne konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Hab6mroieHre BRIHYKIEHHBIX KOJICOaHMI 1 pe30HaHCa.
Pacnpoctpanenne npoaoabHbIX U MOMEPEYHbIX BOJIH.
HaGmroenrie 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHN PE30HAHC.
(I)IJOHTaJIbHLIe JlJabopaTopHbie padoThI U ONBITHI
1. OnpeznesieHre YacTOThl M IEpUOAA KOJEOAHMH MATeMaTHYEeCKOro MasiTHUKA.

ok wdE



2. OmnpeneneHue 4acToThl U MepuoAa KOoJeOaHW MPYKUHHOTO MasiTHUKA
(3/1eKTPOHHAA IeMOHCTpPALHS).

3. HccnenoBanue 3aBUCUMOCTH NeprUoAa KOJIeOaHH OIBEILIEHHOTO K HUTHU TPy3a OT JIJIMHBI HUTH.

4. HccnenoBanue  3aBUCUMOCTH  Mepuoja  KojeOaHUW  MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a
(3J1IeKTPOHHASA IEeMOHCTPaIHs).

5. [IpoBepka HE3aBUCUMOCTHU NEPHOJIa KOJIEOaHHI rpy3a, MOJBEHIEHHOTO K HUTH, OT MacChl rpysa.

6. OnpIThl, JIEMOHCTPUPYIOLIME  3aBUCUMOCTh NEpHoAa  KoyieOaHWH MPYKUHHOTO MasTHUKA OT MaccChl Ipy3a
1 )KECTKOCTHU MPY>KUHBI.

7. N3mepenne  yckopeHuss ~ CBOOOJHOrO  majeHus  (3JeKTPOHHAasi AeMOHCTpaLus).

Pa3nen 10. DiiekTpoMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHbIE BOJTHBI

DNEKTPOMArHUTHOE ToJIe. DJICKTPOMAarHuTHbBIE BOTHBI. CBOMCTBA JIEKTPOMArHUTHBIX BOJH. [1Ikanma ameKTpoMarHuTHRIX
BOJIH. VcIIOh30BaHME AIEKTPOMArHUTHBIX BOJIH JUISI COTOBOH CBSI3H.

CcBeTa.

9J’I€KTpOMaFHI/ITHaH mpupoaa CBCTA. CKOpOCTI) cBeta. BomHOBBIE CBOMCTBaA

JlemoHcTpanuu
1.  CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2.  BonHOBBIE CBOIICTBA CBETA.
®dpoHTaNIbHBIC JTA00PATOPHBIE PAOOTHI M OMBITHI
1. N3yuenue CBOWCTB AIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIEHOTO TesedoHa



Pazjen 11. CBeToBbIe ABJIEHUS
JIyueBas mozaens cBeta. Microunuku ceera. [IpsmonuneiiHoe pacnpocTpaneHue cBeta. 3atmenus ConHna u JIyHbL.
Otpaxenue cBeta. [mockoe 3epkano. 3aKOH OTPaKEHUS CBETA.
[Ipenomnenue cBeta. 3akoH npenomieHus ceera. [lonHoe BHyTpeHHee oTpakeHue cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOIAX.
JIunza. Xon nyueii B tuH3e. Ontudeckas cuctema oroanmnapara, Mukpockona u teneckona (MC). I'na3 kak
onTHUYECKas cuctemMa. biIn3opykocTh U JalbHO30PKOCTb.
Paznoxenue 6enoro ceera B cniektp. OnbiTel HptoToOHA. CrioskeHHe CIeKTPalbHbBIX IBETOB.
JdemoHcTpanuu
[IpsAmMosMHENHOE PACIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tomyuenue n3o0pakeHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
Onrtrnyeckuil CBETOBOA.
Xop tydeit B coOuparoiei JInH3e.
XoJ Jiyyel B pacCEeUBAarOIIEH JINH3E.
[Tony4yenue n300pakeHHit ¢ TOMOUIBIO JIUH3.
[TpuHnun aeficTBHs GoToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.
0. Mopens riasa.
1. Pasznoxenue 6eoro cBera B CIEKTP.
12.  Tlomydenue 6ey10T0 CBETa MPHU CIOKECHUHU CBETA Pa3HBIX IIBETOB.
DpoHTANBHBIE J1a00PATOPHBIE PA0OTHI M ONBITHI

e A A A

1. HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO Jiy4a OT yrja HaJCHUs.

2. N3yuenue xapakTepUCTHK U300paKEHUS MIPEIMETA B TUIOCKOM 3€pKaJe.

3. NccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMIICHUSI CBETOBOTO JIy4a OT yTIJla MaJIeHHs] Ha TPAHUIIE «BO3LyX—
CTEKJIOM.

4, [Tomy4yenne n300pakeHHiA C TOMOIIBIO0 COOMPATOIICH TUH3HI.

S. Omnpenencane GOKYCHOTO PaCCTOSIHUS U ONITHYSCKOM CHITBI COOMPAIOIICH JTMH3BI (3JIeKTPOHHAS
AeMOHCTPAUUs)ONBITEI IO PA3JI0KEHUIO oenoro CBETa B CIIEKTp (371eKTPOHHAA 1IeMOHCTPALIMSA).

6. OmnbITEI IO BOCIIPUATHIO OBCTA IIPECAMCTOB IIPHU HUX Ha6J'IIOI[eHI/II/I uepes



LIBETOBbIE (DUIIBTPBHI.

Pa3nen 12. KBaHnToBbIE SIBJIEHUS

Omneitel Pezepdopna u mumanerapHass mojens atoma. Mogens atoma bopa.
Hcnyckanue v MOIOIEHHE CBETa aTOMOM. KBaHTHI.

PannoaktuBHOCTB. Anbda-, 6eta- u ramma-uznydyeHus. CtpoeHue aToMHOro siapa. HykiaoHHas Mosiens aTOMHOTO siIpa.
N3otonel. PannoaktusHble npeBpaienus. [lepuoa nonypacnaga aTOMHBIX s1€D.

SAnepHble peakiMi. 3aKOHBI COXPAaHEHUs 3apsA0BOIO M MACCOBOTO YHCEIL
Peaknuu cunresa u aenenud saaep. Ucrounnku sueprun Connna u 38€371 (MC).

SnepHas sHepretuka. JledicTBUS paJuoaKTUBHBIX W3ITy4eHHI Ha kuBble opraHu3Mbl (MC).

JdemoHCcTpanuu

1. CrexTpsl U3TyYeHUS U TTOTJIONICHUS.

2. CrexTpsl pa3IuUHbIX TA30B.

3. CnexTp Bogopoa.

4, HaGmonenne TpekoB B kamepe Bunbscona.

5. PaboTa cu€Turka MOHU3UPYIOUTUX U3ITYUECHUN.

6. Peructpanus uznydeHus IpupoaHbIX MUHEPAJIOB U IPOIYKTOB.

@DpoHTANbHBbIE 1A00PATOPHBIE PAGOTHI M ONBITHI

1. HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUU YACTHIBI 110 TOPMO3HOMY ITyTH (110 doTorpadusim) (3JeKTPpOHHAS
AEMOHCTPALUA).

2. N3mepenune pagnoakTUBHOTO GoHA (3JTEKTPOHHAS 1eMOHCTPAIUS).

IHoBTOPUTEIHbHO-0000 A0V MOTYJIb

[ToBTOpHUTETEHO-0000IIAONINI MOTYNTh TIPETHA3HAYCH JIJISI CHCTEMAaTU3AIMU U 0000IICHUS MPEIMETHOTO COJICPKAHUS 1
OTIBITA JEATEIHLHOCTH, TPHOOPETEHHOTO MPU U3YYCHHUH BCETO Kypca (PU3UKH.

[Tpu n3ydeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIbBI ICATEILHOCTH, HA OCHOBE KOTOPBIX
obecrieurBaeTCs TOCTHIKEHUE MPEIMETHBIX W METAIPEIMETHBIX IJIAHUPYEMBIX PE3YIILTATOB O0yUCHUS, POPMHUPYETCS
€CTEeCTBEHHO- HayYHas TPAMOTHOCTh: OCBOSHHE HAyYHBIX METOIOB HCCIICIOBAHUS SIBJICHUW MPUPOABI U TCXHHUKH, OBJIaICHUE
YMEHHUSIMHU OOBSICHATH (PU3HUCCKUE SBICHUS, IPUMCHSIS ITOTYYCHHBIC 3HAHUS, PEIIaTh 3a/1a4M, B TOM YHCJIE Ka4eCTBEHHBIC U
AKCIIEPUMCHTAJIbHEIC.



[TpuHIMNIHANBHO AEATENBHOCTHBIA XapaKTep JAaHHOTO pa3/iesia peaau3yercs 3a CYET TOTO, YTO YyUAIIHECS BBIIOJIHSIIOT
3aJ]aHusl, B KOTOPBIX UM IMPEIJIaraeTcs:
Ha OCHOBE IMOJYYECHHBIX 3HAHUHN Pacro3HaBaTh U HAYYHO OOBSACHITH (DU3NUYECKUE SIBICHUS B OKPYKAIOIIEH MPUPOJIE U
MOBCEIHEBHOM KM3HM; UCIIOIB30BaTh 01 PYKOBOJICTBOM I€arora Hay4Hble METO/IbI UCCIEAOBaHUS (PU3NMUECKUX
SIBJICHUM, B TOM YHKCJIE JI1 TPOBEPKH TMIIOTE3 U MOJIYUYECHUS! TEOPETUUECKUX BHIBOJOB;
OOBSICHSITH C ONIOPOM HA TUAKTUYECKUM MaTepHa Mmociie 00CYKIeHUsI C TIeJaroroM Hay4Hble OCHOBBI Hau0o0JIee BaKHBIX
JTOCTUKEHUN COBPEMEHHBIX TEXHOJIOTUM, HATPUMED, MPAKTUUECKOTO UCIIOIB30BAHUS PA3IMYHBIX HICTOYHUKOB SHEPTUU Ha
OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPTHUMU.
Kaxxnas U3 TeM JaHHOTO pa3zelia BKIIYAeT SKCIePUMEHTaIbHOE HcclieJoBaHue 000011atoniero xapakrepa . Paznen
3aBepIIaeTCs MPOBEACHUEM JIUArHOCTUYECKOW M OLIEHOYHOUM PabOThI 32 KypC OCHOBHOM IITKOJIBL. HCTIONB30BATh MO/
PYKOBOJICTBOM II€/Iarora Hay4HbI€ METObI HCCIICIOBAHUS (DU3NUECKUX SIBICHUN, B TOM YKCIIE JIsl TPOBEPKHU TUIIOTE3 U
MOJTyYEeHUSI TEOPETUUECKUX BBIBO/IOB;
OOBSICHSITH C ONIOPOM HA TUAKTUYECKUM MaTepHal mociie 00CYKISHUsI C TIeJJaroroM Hay4HbIe OCHOBBI Hanbosiee
Ba)KHBIX IOCTHKEHHUI COBPEMEHHBIX TEXHOJOTHI, HATPUMED, IPAKTUYECKOTO UCIIOIB30BAHUS PA3IUYHbBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAIIEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJI0B SHEPTUH.
Kaxxnas u3 TeM TaHHOTO pa3/esa BKII0YaeT SKCIEPUMEHTAIbHOE HCClieJoBaHue 00001Ial0IIero Xapakrepa Ha
YCMOTpEHUE TIearora U rnpu ero nomoiu. Paznen 3aBepiiaeTcst NpoBeJeHUEM JUATHOCTUYECKON U OIEHOYHON paboThI 3a
KYpC OCHOBHOM IIKOJIBI.

KoHTpoJibHO-U3MepUTeIbHbIe MATEPHAJIBI

[IpoBenenue oreHKH JTOCTHXKCHHUH IAHUPYEMBIX pe3yJIbTaTOB OCBOSHUS YUeOHOTO IIPeIMETa MPOBOIUTCS B popme
TEKYIIETO ¥ pyOEKHOTO KOHTPOJIS B BHJI€ KOHTPOJIBHBIX padoT.

[ Knace

Konrtponbhas padota Ne 1 o teme «llepBoHauanbHble CBEICHUS O CTPOCHUN BEUIECTBAY

KonTtponsnas padota Ne 2 mo reme «Macca, mII0THOCTh, 00BEM.

KonTtponsnas padota Ne 3 mo teme «CHITBI B IPUPOAECY.

KonTtponsnas padota Ne 4 mo teme «JlaBienue.

Nrorosas nposepouHas padbora.

8 knace



Bxoanas npoBepouHas padora.
KonTtponbsHas padora Ne 2 o reme «TeruoBsle siBnenus». KonrponbHas padora Ne 3 o Teme «ArperaTHbie
COCTOSIHUS BEILIECTBAY.
Kontponesnas pabora Ne 4 mo teme «Dnekrpuyeckuil Tok. HampsioxeHuey,
«Comnpotunenue. CoeMHEHNE TPOBOIHUKOB.
KonTtponpsHas padora Ne 5 mo teme «PaboTa ¥ MOIIHOCTH 3JEKTPUUYECKOr0 TOKay, «3akoH [[xoymns —Jlenuay.
Urorosas nposepouHas pabora
9 kiacc
Bxonnas npoepouHnas pabora.
KonTtponbsHas pabora Nel nmo Tteme «3aKOHBI ABMKEHHUS U B3aHUMOJCHCTBUSITem.

KonTtponbsnas padora Ne 2 o reme «Mexannueckue konedanus u BoiaHb. KonTpoisHas pabora Ne 3 o teme
«DNeKTpuUecKre U MarHuTHeIe saBieHus». KontponbsHas padota Ne 4 o teme «CTpoeHue aToMa U aTOMHOTO siIpa» U

«CTpoeHnue u 3BoIoIus Beenennoi.
Hrorosas nposepoyHas padbora.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA YYEGHOI'O IIPE/IMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHUA

B nienom pesynpraThl ocBoenust odyuatomumucs ¢ 3[1P yuebHoro mpenmera
«DPu3uKa» MODKHBI COBIAJATh C PE3yNbTaTaMH MPUMEPHOUM pabodeil mporpaMmbl OCHOBHOTO OOIIEro 00pa3oBaHMs.
Haubonee 3Ha4MMBbIMU SABIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIUS K O0yUEHHUIO U TIeJICHANPaBICHHON MO3HABATEIbHOM IEATETLHOCTH; YCTAHOBKA HA OCMBICICHUE JTUYHOTO
OTbITa, HAOIONECHNA 32 (PUBNICCKUMU

AKCIIEPUMEHTAMU;
YCTaHOBKA Ha OCMBICIICHUE PE3yJIbTATOB HAOIIOACHUN 3a IPUPOTHBIMU U TEXHOTCHHBIMHY SIBJICHHUSIMU C TIO3UITUI



(bU3UYECKUX 3aKOHOB;

CIIOCOOHOCTh OILICHUBATH MPOUCXOJAIINE U3MEHEHUS U UX IOCIEACTBUS, POPMYIUPOBATH U OLICHUBATH PUCKH,
dbopMupOBaTh OIBIT;

MOBBLIIICHUE  YPOBHSI  CBOGM  KOMIIETEHTHOCTH  4Y€pe3  MPAKTUYECKYIO ACSTEIbHOCTh (TP COBMECTHOM
BBITIOJTHEHUU JTA0OPATOPHBIX MPAKTUYECKUX PabOT); yMEHHE pa3inyaTh Y4eOHBbIE CUTYallUH, B KOTOpPBIX ydamuiics ¢ 311P
MOXET JCHCTBOBATh CaMOCTOSTENIbHO, H CUTYallUH, rae  cuegyer BOCIIOJIb30BaThCS
CIIpaBOYHOM MH(GOpPMAIIUEH U IPYTUMHU BCIIOMOTaTEIbHBIMU CPEJICTBAMH; CIOCOOHOCTh MPUHUMATh pEIIeHUE B

KU3HECHHOM CHUTyallMl Ha OCHOBE
nepeHoca MoJIydeHHBIX B X0J1e 00yueHus (U3NYECKUX 3HAHUN B aKTyaIbHYIO CUTYaIIHIO;

CIOCOOHOCTH COOJIIOIaTh B TTOBCEIHEBHOM JKM3HU MPaBUIIA JIMYHON O€30MaCHOCTH Ha OCHOBE MOHUMaHUs (PU3MUECKUX
SIBJICHUH Y 3HAHUS 3aKOHOB (PU3UKWY;

yMEHUE KPUTHYECKU OIEHUBATH MOJTYUYCHHYIO OT cOOeCeTHIKA NH(POPMAIINIO, COOTHOCS €€ CO 3HaHHEeM (HU3UIECKHUX
3aKOHOB;

CIIOCOOHOCTD MepeaaTh CBOM COOOpaKEHUs, YMO3AKIIOUEHHUS TaK, YTOOBI OBITh OHATHIM JPYTHUM YEJIOBEKOM;

aJIeKBaTHOCTH TIOBEICHHS O0YUYaOIIETOCs C TOYKU 3pEHUS ONMACHOCTH WJIM O€30MaCHOCTH JIJIsl Ce0s MK JTsl
OKPYKaIoIIUX;

YBa)KEHUE K TPYAY U pe3ysibTaTaM TPYJIOBOM AESTEIbHOCTH;

yriayOsaeHue IpeICTaBIeHUH O eTOCTHONW KapTUHE MHUPa HA OCHOBE MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUHBIX
3HAaHUW U TPAKTUUYECKUX YMECHUU.

METAIIPEAMETHBIE PE3YJIBTATHBI

OgiajgeHne yHUBepPCAJIbHBIMYI Y4€OHBIMHY MO3HABATEIbHBIMHY J1€HCTBUSAMM: BBISBIISITH IPUYUHBI U CIEACTBUS
MPOCTHIX (PU3UYECKUX SBICHUMN; ONPEAeHITh GU3NUECKHUE MOHATHSA, CO3/IaBaTh 000O0IICHMS, YCTAaHABINBATD
aHAJIOTHH, KJIaCCU(PHUIIUPOBAThH, CAMOCTOSATEIHLHO BHIOMPATH OCHOBAHUS W KPUTECPUH
TUTSI KTacCU(UKAIIMH, UCTIONB3Ysl CIIPABOYHYIO HH()OPMAITUIO U OTIHPASCh HA allTOPUTM yUEOHBIX ACHCTBUMN;
yCTaHABIMBATh IPUYMHHO-CJICICTBEHHBIC CBS3HU, CTPOUTH JIOTHYECKOE PACCYKIECHNE, YMO3aKIIOUeHUE (MHIYKTUBHOE,
JIEAYKTUBHOE, TT0 aHAJIOTHH) U J€JIaTh BHIBOJIBI ITOJ] PYKOBOJICTBOM II€/1arora;
MCKATh WX OTOMpaTh MHGOPMAIIMIO WIH TAHHBIE U3 UCTOYHUKOB C YIETOM IMPENTOKEHHON YIeOHOM 3a1a4u U 33 aHHBIX
KPUTEPHECB.



co3/aBaTh, MPUMEHSTH M MPE0OPA30BhIBATh 3HAKW U CUMBOJIBI, MOJCIIA U CXEMBI JUIsl pEIICHUS] y4eOHBIX M TIO3HABATETLHBIX
3ajay;

C TIOMOUIBIO MEJarora Wik CaMOCTOSITENIbHO IPOBOAUTH OIBIT, HECIIOKHBIA AKCIIEPUMEHT MO0 YCTAaHOBJIEHUIO OCOOEHHOCTEM
(u3nueckoro 0ObeKTa WIH SABJICHUS; TPE0OPa30BbIBATh MHPOPMALIUIO U3 OJHOTO BUJIA B IPYyroi (Tabiuily B TEKCT U

mp.);

yCTaHABIMBATh B3aUMOCBS3b (DU3MUECKUX SBJICHHUIA U MIPOIECCOB, UCTIONB3YS

AJITOPUTM Y4E€OHBIX JTCHCTBUIA.

OBnascHNe YHUBEPCATbHBIMH YICOHBIMA KOMMYHUKATHBHBIMH JICHCTBHSIMU:

OCO3HAHHO HCIOJIb30BaTh PEUEBbIC CPEACTBA B COOTBETCTBUU C 3a1aueii KOMMYHUKAIIUU JJIs BEIPAKEHHSI CBOUX MBICIICH 1
noTpeOHOCTEN /ISl TNIAHUPOBAHUS CBOEH JIESITEIbHOCTH;

OpraHU30BbIBaTh yueOHOE B3aUMOJECHCTBUE B IpyIIe (ONpeaessiTh O0IIHe eNd, pPacIpeeisaTh PO, JOTOBAPUBATHCS IPYT €
JPYrOM U T. ]I.).

IeJIEHANIPABICHHO HUCIIOJIb30BaTh HHPOPMAIIMOHHO-KOMMYHHUKATHUBHBIE TEXHOJIIOTUH, HEOOXOMMBIE JIJISl PEIICHUS YIeOHBIX U
NPAKTUYECKUX (PU3NYECKUX 3a]1ay;

OpraHU30BBIBATh YUeOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTD C YUUTENIEM U CBEPCTHUKAMH B TIPOIIECCE 3aHATUN
bU3UKOH.

OBnazeHne yHUBEPCATbHBIMHU YUYEOHBIMU PETYISTUBHBIMU JACHCTBUSMU:

MTOHUMATh IIeJIH €CTECTBEHHOHAYYHOTO 00YUYeHHUs, CTAaBUTh U (POPMYITUPOBATh JJIs C€0s1 HOBBIE 33/1a4d B yueOe U
M03HABATEIBHOM €SI TEIbHOCTH;

oOHapyXuBaTh U GOPMYJIUPOBATH YICOHYIO MTPOOIIEMY, ONIPEACIATh 11eJb YIeOHOU eI TeIbHOCTH,

CaMOCTOSATEIHLHO WM C TTIOMOIIBIO YYUTENS IIAHUPOBATh MYTU JOCTHXKEHUS 11e7Iel B QU3NYECKUX IKCIIEPUMEHTaX, B TOM YUCIIE
aNTbTepHATUBHBIE, OCO3HAHHO BHIOMpATh Hanbosee 3(pPeKTUBHBIEC CITOCOOBI pelIeHUsT yUeOHBIX U TTO3HABATEIbHBIX 33]1a4;
COOTHOCHTH CBOM MPAKTHUECKHE ICUCTBUS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOCH JEATEIHHOCTH B
Mpoliecce JOCTIKEHUS pe3yibTaTa, OMPeNesaTh CIIOCOObI IEUCTBUI B paMKaX MPEIOKEHHBIX YCIOBUN U JACSTEIHHOCTH B
mpoliecce JOCTIKEHUS pe3yiIbTaTa, OMPeaesiTh CIIOCOObI ACHCTBUI B paMKax MPEIJIOKEHHBIX YCIOBHA U TPEOOBAaHMIA,
KOPPEKTUPOBATH CBOU JIEMCTBUS B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYaIUEN;

MPABUWIILHOCTD BBITIOJTHCHHSI DKCIIEPUMEHTATBHON YyIeOHOH 3a71a41, COOCTBEHHBIE BO3MOYKHOCTH €€ PEIICHUS;

BJIaJICHE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, IPUHATHS PEIICHUI M OCYIIECTBICHHUS OCO3HAHHOTO BHIOOpA B YIeOHOM U
MO3HABATEIILHOM JESITEIIEHOCTH; 1aBaTh aJIeKBATHYIO OLICHKY CUTYaIluH M TMpeJjiarath IjiaH ee N3MECHCHHUS, IPEBUIETh
TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MPH PEIICHUH YICOHON



3a/1a4M;0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT.TIPEAMETHBIE PE3YJIbTATBI

TpeOoBaHusi K NpeAMETHBIM pe3yJbTaTaM OCBOCHHUS YU4eOHOr0 mpeamera
«Pu3uKa», pacnpeaejeHHbIe 10 rogamM 00y4eHus

Pe3ynbpTaThl 0 rogam GopMyIHpYIOTCS MO NPUHIUIY 100ABIECHHS HOBBIX PE3YyJIbTAaTOB OT rojia K roy (pe3ybTaThl
OUYEPEHOI0 rojia [0 YMOTYAHUIO BKIIIOYAIOT PE3YJIbTAThl IPEABLAYIIUX JIET).

7 KJIIACC
[IpeameTrHbie pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y O0YHAIONIUXCS YMEHUM:

— OPHUEHTHPOBATHCS B MOHATHUSAX U OMIEPUPOBATH UMU HA 0230BOM YpPOBHE: (PU3MUECKUE U XUMUYECKUE SIBICHUS;
HaOJII0/IeHNE, SKCIIEPUMEHT, MO/Ie/b, TUIOTE3a; SAUHUIIB (DU3NYECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHbIC
COCTOSIHUSA BelllecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOe); MEXaHNYECKOe JBUKEeHNE (paBHOMEPHOE, HEPaBHOMEPHOE,
PSMOJIMHEHHOE), TPACKTOPHS, paBHOAEHCTBYIOIIAs cul, epopmarius (ynpyras, miiacTUiIecKas ), HeBECOMOCTb,
COOOIIAIOIINECS COCYbI, C OTIOPOM HAa TUAAKTUYECKUN MaTepHal

— pasnuyath sBieHus (1uddy3us; TemI0BOe IBIKEHUE YACTHUI] BEIIECTBA; PABHOMEPHOE JIBUKEHUE; HEPABHOMEPHOE
JNBUKEHUE; MHEPLIMS; B3aUMOJEHUCTBUE TEII;, PABHOBECHE TBEPABIX TEJI C 3aKPEINIEHHON OCBHIO BpaILEHUS; Iepeaada
JaBJIeHUS TBEPABIMU TEJIAMH, KUJKOCTSIMU U ra3zaMu; arMoc(hepHoe aBieHue; MJIaBaHue Tell; IPEeBpaIeHUs
MEXaHUYECKOW HHEPTHH ) MO OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOUIUX TAHHOE
¢duznueckoe sBIeHNE, OCIIe MPEABAPUTEIHLHOTO 00CYKICHHUS C TEeIaroroMm;

— pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKHUX SABICHUM B OKPYKAIOIIEM MUPE, B TOM YHCIie (PU3nYecKue SBICHUS
B IIPUPOJE: PUMEPHI ABUKEHUS C PA3JIMYHBIMU CKOPOCTSAMU B )KMBOW M HE)KUBOM MPUPOJIEC; NIEUCTBUE CUJIbI TPEHUS B
MPUPOIC ¥ TEXHUKE; BIUSHIE aTMOC(EpPHOTO JaBICHUS Ha )KHUBOW OPraHW3M; TUIaBaHUE PHIO; phIYaru B TEJIE YEIOBEKA;
P 3TOM TIEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B yU€OHYIO, BBIJICIATh CYIIECTBEHHBIE CBONCTBA/MIPU3HAKN (HU3UUIECKUX
SIBJIEHUM C TIOMOUIBIO I1€/1arora;

— OIKCHIBATh U3YUYCHHBIC CBOMCTBA TEJ M (PU3HUCCKUE SIBICHHUS, UCTIONB3Ys (hU3NYeCKre BEeTUMIMHBI (Macca, 00BEM,
IJIOTHOCTH BEUIECTBA, BPEMS, IYTh, CKOPOCTh, CPEJIHSSL CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC TENA, CHJIA
TpeHus1, JaBjieHne (TBEPIOro Tema, KUJIKOCTH, ra3a), BRITAJIKUBAIONIAs CUJla, MeXaHWYecKasi padoTa, MOIIHOCTb, IJIEYO
CWJIBI, MOMEHT CHJIbI, KO3(DPHUIIUEHT TOJIE3HOTO MEHCTBUS MEXaHIU3MOB, KWHETUYECKAs U MIOTEHITMATbHAS YHEPTHS) C
OMOpOIl HA CXeMY; IIPU OMKUCAHUU PACKPBIBATh (PU3UUECKUM CMBICI UCIOJb3yEMbIX BEJIMUUH, UX O003HAUCHUS U
eAUHULBI (PU3NYECKUX BEJIMUYUH, HAXOAUTh (DOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEJIMUUHY C IPYTUMU



BEJIMYMHAMU, CTPOUTH TpaUKN U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMUMH C OMOPOM HA TUIAKTUYECKUM
Martepuai;
- XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SBJICHUS U MPOLIECCHI, UCIIOJB3Ys MPaBUiIa CIOKEHUS CUIT (BJIOJIb OAHOU
npsiMoil), 3akoH I'yka, 3akoHn [lackains, 3akoH Apxumesa, IpaBUIO paBHOBECHs pbryara (0JI0Ka), «30J0TO€ MPaBUIIO» MEXAHUKH,
3aKOH COXPaHEHUS MEXaHUYECKON SHEPrUu; MPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMHUCHIBATH €r0
MaTeMaTU4YeCcKOe BhIPaKEHUE MOl PYKOBOJICTBOM IeJarora ¢ o0CykJIeHueM I1aHa padoThl;
- OOBSCHATH (PU3MYECKUE SABJICHHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTyalluil IPAKTUKO -
OpPUEHTUPOBAHHOTO XapaKkTepa: MpH MOMOIIM MeAarora BbIBIATh IPUUUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTh OObSICHEHHE U3 1 —
2 JIOTMYECKHX IIaroB ¢ Onopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX ABJICHUM, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
- peliaTh TUIOBbIE pacu€THBIC 3a7a4i B 1€iCTBUE C OMOPON HA AITOPUTM, MPEABAPUTEIHLHO PA300PAHHBIA COBMECTHO C
NearoroM, MCIoJb3ys 3aKOHbI U OPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4u
3aMMChIBaTh KPATKOE YCIOBHE, MOACTABIATH (PU3MUECKHE BEIMUMHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOJAUTH CIIPABOYHbBIE
JaHHBIE, HEOOXOAMMBIE ISl pELIEHUs 3a]1a4, OLEHUBATh PEATMCTUYHOCTh MOJTYYeHHON (DU3NUECKON BEIMUMHBI;
- pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PELIUTH PU MOMOIIHU (PU3HUUECKHUX METOAOB MTOCIIE IPEBAPUTEIHLHOTO
00CYXXIEeHHMsI C IearoroM; Ipy NOMOIIIHM [E€Jjarora B ONMCAHUN UCCIIEJOBAHUS BBIJIEISTH IPOBEPSEMOE MPEATION0KEHHNE
(runoresy), ¢ ONOPON Ha AMJAKTUUYECKUIM MaTeprall pa3inyaTh U HHTEPIPETUPOBATh MOIYUYEHHBIN pe3yiIbTaT, HAXOAUTh MOCIIEe
00CYXXIEHHMS C IeAaroroM OUIMOKH B XOJI€ OIBbITA, JeJIaTh BBIBOJBI IO €T0 pe3yJIbTaTaMm;
- YMETb HaXOAUTh C UCIOJIB30BaHUEM IIUPPOBBIX 00pPa30BATEIBHBIX PECYPCOB OIBITHI IO HAOMIOIEHUIO (PU3UUECKUX
SABJICHUHN UM PU3NYECKUX CBOMCTB Tel: (POPMYJIUPOBATH IPOBEPSAEMBIE IPEAIOJIOKEHNs, COOUPATh YCTAaHOBKY U3
HPEI0KEHHOT0 000pYI0BaHUS C OIOPOM Ha CXEMY, 3alIMCBIBATh X0/ OIbITAa U (JOPMYJIUPOBATEH BBIBOJIbI 110 PYKOBOJICTBOM
neaarora;
- BBITOJIHSTH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeNna, 00bEMa, CUIIbI U TEMIIEPATYPhI C UCIIOJIb30BAHUEM
aHaJIOTOBBIX M IU(POBBIX MPUOOPOB C OMOPON Ha AJITOPUTM; 3alUCHIBATh IIOKa3aHUS MPUOOPOB ¢ yUETOM 3a/1aHHOM
a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN;
- MPOBOJIUTH COBMECTHO C IE€JarOroM MCCJIE0BAHNE 3aBUCUMOCTH OAHON (PM3NYECKON BETUMYUHBI OT APYTOil €
MCITIOJIb30BAaHUEM IPSIMBIX U3MEPEHNI (3aBUCUMOCTH ITyTH PABHOMEPHO ABMKYLIErOCs T€Ja OT BPEMEHHU JBUKEHUS Tea; UIIbl
TPEHMSI CKOJIBKEHHS OT BEcCa TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEMN TEJI U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAH
COIIPHUKOCHOBEHUS TeJT; CHJIbI YIIPYTOCTH OT YIJIMHEHUS MPY>KUHBI;BHITAIKUBAIOIIEH CUITBI OT 00bEMa MOTpyXKEHHOM YacTH Tea
Y OT IJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€J1a, OT INIYOMHBI, Ha KOTOPYIO MOIPYKEHO TEJI0; YCIOBUI
IUIaBaHUs TeJ, YCIOBUI paBHOBECHS phlyara U 0JIOKOB); OJ PYKOBOJCTBOM I€AAarora y4acTBOBaTh B INIAHMPOBAHUU Y4EOHOTO



HCCJIEeI0BaHUS, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CEeAYS MPEAT0KEHHOMY IUIaHy, (PUKCHUPOBATh PE3YJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHUH B BUE MPEJI0KEHHBIX TaOIHIl U TPaPUKOB, A€NIaTh BEIBOABI IO pe3yIbTaTaM
HCCIIEIOBAHNS;

COOTHOCHTH KOCBEHHBIC H3MEPEHUS (PU3UUECKUX BEIIMYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U TBEPAOTO Teja; CHIIa
TPEHHSI CKOJIb)KCHUS, TaBJICHUE BO3/TyXa; BHITAIKMBAIOIIAS CHJIa, ICHCTBYIOIAS HA MTOTPYKEHHOE B KUIAKOCTH TEJIO;
K03 PUIMEHT MMOIE3HOTO ACHCTBUS MIPOCTHIX MEXaHU3MOB), CICAYS MPEAIOKCHHOW HHCTPYKITUN, TIPH BHITTOTHCHUH
U3MEpEHUH 1101 pyKOBOACTBOM II€/Iarora COOMpaTh IKCIIEPUMEHTAITBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE UCKOMOK
BEJTMYHHBI;

coOJTI01aTh TIPaBHJIa TEXHUKH 0€301TaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM ITOCIIE MPEABAPUTEILHOTO
00CYXJIEHUS C TeIarorom;

COITOCTABJISATh IPUHITUIIBI JICHCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETP, THHAMOMETD,
COOOIIIArOIINECs COCYbI, OapOMETp, phIUar, MOIBHKHBIN M HETIOIBMKHBIN OJIOK, HAaKJIOHHAS TUIOCKOCTh C OTIOPOM Ha
JTUIAKTHYCCKUN MaTepHal;

XapaKTepu30BaTh MPUHILIMIIBI ACHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB MOCIE MPEABAPUTEIBHOTO
00CYXX]IEHHUS C MeJIaroroM ¢ OIOPON Ha UX ONMUCAHUS (B TOM YHCIIE: MOAIIUITHUKH, YCTPOMCTBO BOAOIPOBO/IA,
TUIPABIUYECKUI pecc, MAaHOMETP, BHICOTOMED, MOPIIIHEBON HACOC, APEOMETP), UCIIOJIB3YS 3HAHHS O CBOMCTBAX
bu3nUecKux sSBICHUN U He0OX0IUMbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJUTH MIPUMEPHI / HAXOIUTH HHMOPMAIUIO O IPUMEpaX MPAKTHUYECKOTO UCTIOIB30BaHMs (PU3UMUECKUX 3HAHUN B
MTOBCETHEBHOM JKM3HU I 0OecIieueHrs 0€30MacHOCTH IIpH OOpaIleHuy ¢ MPUOOpaMHu U TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHUS 3[IOPOBbS U COOJIIOICHHSI HOPM IKOJIOTMUECKOT0 IMOBEICHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBIISITH C TIOMOIIBIO TIeJJarora 0T00p MCTOYHMKOB HHPOpMauu B ceTd VIHTEpHET B COOTBETCTBHUH C 331aHHBIM
MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUH U IyTEM CpaBHEHUS Pa3TUYHBIX HCTOYHUKOB BBIJCISTh
nHMOpMAINIO, KOTOpas SBISETCS MPOTUBOPEUYNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPU BBHITIOJIHEHUH YYCOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO TUTEPATYPY PU3NUECKOTO COACPKAHUS,
CIIpaBOYHBIE MaTepUalIbl, PECYpChl ceTu IHTEepHET; BIaAeTh MPpUEMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHMs
nH(pOpMaMK U3 OJHON 3HAKOBOI CUCTEMEBI B IPYTYIO;

CO3/aBaTh MOJI PyKOBOJICTBOM Tiefarora ¢ 00CyXaeH1eM I1aHa paboThl KpaTKHe MMCHMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMAIK (HU3UIECKOTO COAEPKAHUS, B TOM YUCIIE MyOJIUYHO JeNaTh KPATKUE COOOICHUS



0 pe3ysbTaTax MPOEKTOB WK YY€OHBIX UCCIEIOBaHUI; IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUYE€HHbIN MOHATUHHBIN annapar
Kypca (pU3UKHU, CONPOBOXKAATH BHICTYIUICHHE MPE3EHTALIMEH;

— IpU BBIIOJHEHUU YY€OHBIX MPOCKTOB U MCCIIEIOBAaHUHN NIOJI PYKOBOJICTBOM MEJarora pacnpeaensaTb 00s3aHHOCTH B
I'PYIIIE B COOTBETCTBUU C IOCTABJICHHBIMY 3a1a4aMHU, CIICAUTD 3a BBINOJHEHUEM IUIaHA JEUCTBUN, aJICKBATHO
OLICHMBAaTh COOCTBEHHBIN BKJIAJl B JEATEIBHOCTh IPYIIIbI; BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBAS
MHEHUE OKPYKAIOLIUX.

8 KUIIACC
[IpeameTrHbie pe3ynbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YUAIOIMUXCS YMEHU:

— OPHUCHTHPOBATHCS B MOHATHUSAX U OMIEPUPOBATH MU Ha 0A30BOM YPOBHE: Macca U pa3Mepbl MOJIEKYII, TETJIOBOE
JIBIDKCHHE aTOMOB M MOJICKYJI, arperaTHbIe COCTOSIHUSI BEIECTBA, KPUCTAIUIMUECKUE U aMOp(HBIC TeJa, HACHIIIIEHHBIN U
HEHACHIIIIEHHBIN TIap, BIAXHOCTh BO3yXa; TeMIIepaTypa, BHYTPEHHSISI DHEPTUs, TETJIOBOM JBUTATENb; dJIEMCHTAPHBIN
ANEKTPUUECKUH 3apsi]l, dJIEKTPUUIECKOE T0JI€, TPOBOIHUKHU U JUIICKTPUKH, TOCTOSHHBIN DJIEKTPUIECKUN TOK,
MarHUTHOE TOJIE;

— pasnuyaTh SBJIEHUS MOCIIE MPEABAPUTEILHOIO 00CYKICHHS C Me1aroroM (TEII0OBOE pacliupeHne/cxarue,
TEIUIoNepeiaya, TEIIOBOE PaBHOBECHE, CMauUBaHKE, KAaWIUISIPHBIE SIBJICHUS, HCTIApEHUE, KOHEHC AU, TUIaBJICHHE,
KpUCTAIU3ALINS (oTBEpAEBaHUE), KUIICHUE, Teruionepeaaya (TernaIonpoBOAHOCTb, KOHBEKIIHS,
U3ITyYEHHUE); AIIEKTPU3AIUS TN, B3aUMOICHCTBHIE 3apsA0B, NEUCTBUS PJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICHCTBUE MAarHUTOB, JCHCTBME MArHUTHOTO IIOJIS HA MMPOBOJHUK C TOKOM, DJIEKTPOMArHUTHASI HHIYKIIHS )
110 OMMCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JTAaHHOE (PU3HUECKOE SBIICHUE;

— pacro3HaBaTh C MOMOIIBIO TIEAArora MPOsBJICHNUE N3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM MHUPE, B TOM YHCIIE
dusznueckue sIBICHHS B IPUPOJIC: OBEPXHOCTHOE HATSKEHUE M KAITMJUISIPHBIEC SIBJICHUS B IPUPOJIC, KPUCTAILIIBI B
npupoae, nanydenue CoHila, 3amep3anue BOJI0EMOB, MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHEs, CHETa,
AIEKTPUUECKHE SIBICHHS B aTMOC(eEpe, dIEKTPUIECTBO KUBBIX OPTaHU3MOB; MAarHUTHOE T0JI€ 3eMJIH, Ipei( MOIIOCOB,
POJIb MAarHUTHOTO TIOJISI IJISl )KM3HU Ha 3eMJie, MOJISIPHOE CUSIHUE; MPU 3TOM MEPEBOUTH MPAKTUYECKYIO 3a/1auy B
y4eOHYI0, BEJICNIATH CYIIECTBEHHBIC CBOMCTBA/MPU3HAKY (DU3UIECKUX SIBJICHUH;

— ONKCHIBATH MOJI PYKOBOJICTBOM IIe/Iarora ¢ 00CyKIeHHEM IIaHa paOoThl M3YUEHHBIE CBOWCTBA TET M (PU3HUECKHE
SIBJICHUSI, UCTIOIb3Ys (PU3HUECKUE BEJIMUUHBI (TEMIIEpaTypa, BHYTPEHHSIS SHEPTHUs, KOJIMUYECTBO TEIIOTHI, YeIbHas
TEIIOEMKOCTh BEIIECTBA, YeIbHas TEIJIOTA MJIaBICHUSI, YAeIbHas TeIUIOTa NapooOpa3oBaHus, yaelbHas TEII0Ta



CropaHMs TOIJIMBA,k03QdUIMEHT MONe3HOro e CTBUS TEMIOBOM MallMHbI, OTHOCHTENIbHAs BIAKHOCTb BO3/yXa, JIEKTPHUYECKUH 3aps], Cula TOKa,
ANIEKTPUYECKOE HAMPSHKEHUE, COMPOTUBIICHUE TTPOBOIHUKA, Y/ICIEHOE COMPOTUBIICHHUE BEIIECTBA, Pa00Ta M MOIIHOCTh JICKTPUICCKOrO TOKA); MPHU
OIKMCAHWH MPABUIBHO TPAKTOBATH C MIOMOIIBIO Meaarora (PU3MYECKUi CMBICT HCTIOIb3YEMbIX BEIMYMH, 0003HAUYCHUS U SIUHUIIBI (PU3UICCKUX BEITUYHH,
HaxOoJHUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3UUYCCKYIO BEIIMUUHY C APYTMMH BEIHUYMHAMH, CTPOUTH IPa(pUKy N3YYECHHBIX 3aBUCUMOCTEN (hU3HUECKHX
BCJIMYHH;

OTIPEIETATh MOCIE MPEABAPUTEIHHOTO O0CYKICHHS C TIeIarOrOM CBOMCTBA Tell, PU3NYECKUE SIBJICHUS U MTPOIECCHI,
WCITOJIb3YSI OCHOBHBIC TIOJIOKECHHS MOJIEKYIISIPHO-KHHETHYECKOW TEOPHH CTPOCHUS BEIECTBA, IPUHIIMIT CYIIEPIIO3UITUN
noJieil (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa /st yyacTka 1enw, 3akoH Jxxoymns—JleHia,
3aKOH COXPAaHCHHUS SHEPTHH; P TOM HAXOJHUTH CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €TI0 MaTEMaTHICCKOEC
BBIpXKEHUE C OMOPOoil Ha M(pOoBBIE 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHTB ITOJ] KOHTPOJIEM Tiearora GuU3ndecKue Mporecchl U CBOMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE CUTYaITH
NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, MPH TOMOIIH TIeIarora BhISBIATH IPUYMHHO-CIICICTBEHHBIC CBSA3H, CTPOHUTH
0o0BsiCHeHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOPOM Ha 1—2 M3yYEHHBIX CBOHCTBA (DM3UUCCKUX SIBJICHUH, PU3HMUSCKHUX
3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pelaTh THIOBbIE pacUETHBIC 3a/1a9u B 1—2 NEHCTBHSI ¢ ONIOPOM Ha aJlTOPUTM, MTPEIBAPUTEILHO pa300paHHBINA
COBMECTHO C TEJaroroM, CIIOJIb3ys 3aKOHBI M OPMYJIBI, CBA3BIBAONINE (PU3NICCKUE BEIMUNHBI: HA OCHOBE aHAN3a
YCTIOBHSI 33/1a9H 3aMTUCHIBATh KPATKOE YCIIOBHE, BBISIBIIATH HEAOCTATOK JTAHHBIX JIJISI PEIICHISI 3a1a49H, BEIOMPATh 3aKOHBI
1 GOpMYJIBI, HEOOXOAMMBIE IS €€ pelIeHH s, TPOBOAUTh PAcU€Thl U CPABHUBATH MOJTYYCHHOE 3HAUYCHNE (PU3UUIECKOM
BEJIMYUHBI C U3BECTHBIMU JaHHBIMU;

MUMETh MPEJICTABICHIE O TPoOIeMaX, KOTOPhIe MOXKHO PEIIUTh MTPH MOMOITH GU3NISCKUX METOJIOB TIOCTIC
NpeBAPUTEIHLHOTO 00CYKICHUS C TIeIaroroM; UCIOJIb3Ys OIMMCAHUE HCCIIC0BAHUS, BBIICISITh IPOBEPSIEMOE
MIPEANOI0KEHNE, OIICHUBAThH MPABIIILHOCTD MOPSIIKA TIPOBEICHUS UCCICAOBAHMS, 1€TIaTh BHIBOIBL;

YMETh HAaXOJUTh C UCTIOJIB30BAHUEM HU(PPOBHIX 00PA30BATEIBHBIX PECYPCOB OIMBITHI 10 HAOIIOICHUIO (DU3UIECKUX
SIBJICHUN WM (PU3MUECKUX CBOMCTB TeJ (KAaMMWJUIAPHBIC SIBICHHUSI, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bEma,
TEMIIEPATYPhl; CKOPOCTH MPOIECCa OCTHIBAHUS/HATPEBAHUS MIPU U3TYyUCHUHU OT IBETA U3TyUalOIei/TIOTIONIA0IIeH
MMOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOABI OT TEMIIEPATYPHI KUAKOCTH U IUIOMIAIN €€ TTOBEPXHOCTH; IICKTPU3AITHUS TEI
Y B3aMIMO/JICHCTBHE IICKTPUUCCKUX 3aPsI0B; B3aUMOCHCTBIE TTOCTOSSHHBIX MATHUTOB, BU3yalIN3aIisi MAarHUTHBIX
TMOJICH TTOCTOSIHHBIX MATHUTOB; ACHCTBUSI MAarHUTHOTO TIOJISI HA IPOBOJTHUK C TOKOM, CBOMCTBA DJIEKTPOMArHHTA,
CBOMCTBA DIICKTPOABUTATEIS IOCTOSTHHOTO TOKA): (hOPMYITHUPOBATH POBEPSEMBIE



MPEAINO0JIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000PY/I0BAHUSI C OTIOPOM Ha CXEMY; ONMKUCHIBATh X0 ONbITa U
(dbopMynHUpOBaTH BHIBOJIBI MO/ PYKOBOJICTBOM TI€JIarora;

MMETh MIPEACTABICHUS O U3MEPEHUH TEMIIEPATYPhl, OTHOCUTEJILHOM BIaXKHOCTU BO3/yXa, CUJIbI TOKA, HAMPSHKEHUS C
MCIIOJIb30BaHUEM aHAJIOTOBBIX TPUOOPOB U JATYMKOB (PU3UUECKUX BEJITUYUH; MPU MMOMOIIH Te/larora CpaBHUBATh
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;

IPOBOJIUTH COBMECTHO C TEJIarorOM HUCCIIeIOBAHUE 3aBUCUMOCTHU OJTHOU (PU3MUECKON BETUYUHBI OT JIPYTroM ¢
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTb COMTPOTUBIICHHUS MPOBOHUKA OT €T0 JUTMHBI, TUIOIIaaN
MOTIEPEYHOT0 CEUCHUS U YICIIBHOTO COMPOTUBIICHUS BEIIECTBA TPOBOIHHUKA; CUJIBI TOKA, UAYIIEr0 Yepe3 MPOBOJHUK, OT
HaIPsDKEHUS Ha TIPOBOTHUKE; UCCIIEIOBAHKE TIOCIICIOBATEILHOTO U MapaJIEILHOTO COSTMHEHHUIN IPOBOTHUKOB):
IJIAHUPOBATH UCCIIEOBAHNUE, COOMPATh YCTAHOBKY U BBITMIOJIHATH H3MEPEHHUSI T10]1 PyKOBOJICTBOM II€/1arora, CJieays
PEIOKEHHOMY TUIaHy, GUKCUPOBATh PE3YIIbTAThI MOJYYCHHON 3aBUCUMOCTHU B BUIE TAOIHUI] U TpaUKOB, J1eJaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIC0BAHUS MOCE 00CYXKCHUS C MeIarorom;

COOTHOCUTh KOCBEHHBIC U3MEpPEHUs (PU3NUYECKUX BEJIUYUH (yAesIbHAs TEIII0EMKOCTh BEIECTBA, COMPOTUBIICHUE
IPOBOAHMKA, pab0Ta U MOIIIHOCTH 3JIEKTPUUYECKOT0 TOKA): C TOMOIUIBIO MeJjarora IIiaHupoBaTh U3MEPEHUs1, COOUPATh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYs MPEIIOKEHHOM HHCTPYKIIMHU, U BEIUUCTISTh 3HAUEHNE BETUYNHBL;

coOJII01aTh paBWJIa TEXHUKH 0€30MIaCHOCTH Ipu padoTe ¢ 1abopaTopHbIM 000PYI0BaHUEM TOCIE TPEIBAPUTEIHLHOTO
00CYXIEHUS C TeIarorom;

COTIOCTABJISITH C TOMOIIBIO TE€1arora MPUHITUIBI JEHCTBUS N3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH
Ha X OMHUCaHUs (B TOM YHUCJIE: CUCTEMa OTOIUICHHSI IOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEpPMETP, BOJIBTMETD,
CUETUUK DICKTPUUECKOMN SHEPTHH, dTIEKTPOOCBETUTENbHBIE TPUOOPHI, HATPEBATEIbHBIE IIEKTPOIPUOOPHI (IPUMEPHI),
ANEKTPUUYECKUE TIPEIOXPAHUTEH; ANEKTPOMArHUT, AJIEKTPOIBUTATENb NOCTOSIHHOTO TOKA), UCIIONIb3Ysl METOUYECKUE
MaTepHalibl O CBOMCTBAX (PU3MUECKUX SABICHUN U HEOOXOIUMBIE PU3NUECKHIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJIE MPEABAPUTEILHOTO 00CYKICHHS C TIEIaroroM MPOCThie TEXHUYECKUE YCTPONCTBA U
M3MEPUTENbHBIE TPUOOPHI MO CXEMAM M CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, ABUTATEb BHYTPEHHETO CTOPAHUSL, JIEKTPOCKOII, PEOCTAT); COCTABISATh CXEMbI AJIEKTPUUECKUX Lenel ¢
MOCJIeI0BATENbHBIM U NApaJUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCIIOBHBIE 0003HAYEHHUS 3JIEMEHTOB
BJICKTPUYECKUX LIECTIEH;

MPUBOAUTH MIPUMEPBI/HAXOAUTH UH(DOPMALIMIO O IPUMEPAX MPAKTUYECKOT0 UCTI0JIb30BaHUs (PU3NUECKUX 3HAHUU B
MOBCEIHEBHOM KU3HU 151 00ecrieueHnsi 0€301MacHOCTH PU OOpalleHUuU ¢ MPpUOOpaMu U TEXHUYECKUMU YCTPOUCTBAMHU,



COXpPAHEHUs 3J0POBbS U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOI0 IOBEIECHUS B OKPYXKAIOLIEH Cpene;

OCYIIECTBIISITH C IOMOUIBIO MEeJarora NOMCcK HHGoOpMaKi PU3NYECKOTo coiepKaHus B ceTu IHTepHET, Ha OCHOBE
MMEIOILMXCS 3HAHUM U MTyTEM CpaBHEHUS AOMOJIHUTENbHBIX HCTOYHUKOB BBIICIATh HH(POPMALIUIO, KOTOPAS! SIBISIETCS
MPOTUBOPEUYUBON UM MOXKET ObITh HEIOCTOBEPHOM;

MCII0JIb30BaTh IPU BBITIOJIHEHUH YYEOHBIX 3aJJaHUil OTOOPAHHYIO M€JaroroM HayYHO-TOMYJISIPHYIO JINTEPATypy
(u3nuecKoro copepkaHus, ClipaBOUHbIEe MaTEPHUAJIbl, pecypchl ceTh MIHTepHeT; BIagaeTh NpuéMaMyi KOHCTIEKTUPOBAHUS
TEKCTa, Mpeodpa3zoBaHusl MH(OPMAIIMU U3 OJHOU 3HAKOBOM CHUCTEMBI B JIPYT'YIO C OTIOPOM HA aJTOPUTM U YTOUHSIOLIUE
BOIIPOCHI I1€J1arora;

co3aBaTh 0]l PYKOBOJICTBOM IeJjarora ¢ 00Cy»KJIeHUEM IUIaHa padOThl MUCbMEHHbIE U KPATKUE YCTHBIE COOOIIECHMS,
0000111ast ”HPOPMALIHUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COIepKaHMs, B TOM YKCIIE MyOIMYHO PEICTABIATD
pe3yJIbTaThl IPOEKTHOM UM UCCIEN0BATEIBCKON AESITENBHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YUYEHHBIN
NOHSTUMHBIN anmnapar Kypca GU3UKH, COPOBOXKIATH BHICTYIUICHHE MPE3CHTAIINEH;

IIPU BBITIOJIHEHUH YYE€OHBIX TPOEKTOB U UCCIIEIOBaHUN (PU3UUYECKUX MPOIIECCOB MOJ] PYKOBOACTBOM Ie1arora
pacnpenensaT 003aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMU 3aJJa4aMH, CIEUTH 3a BBIIIOJHEHUEM IIaHA
JEeMCTBUI U KOPPEKTUPOBATH €r0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B 1€ATEIBHOCTh TPYIIIbI; BBICTPAUBATD
KOMMYHUKAaTHBHOE B3aUMO/IEUCTBHE, IPOSIBIISIS TOTOBHOCTD pa3periaTb KOH(IUKTHI.



9 kmacc
[IpeameTHbie pe3ynbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YHAIOUIUXCS YMEHUM:

— OPHUEHTHPOBATHCS B MOHATHUSIX U ONIEPUPOBATH MU Ha 0230BOM YpPOBHE: CHCTeMa OTCUETa, MaTepuaabHas TOUKa,
TPaeKTOPHs, OTHOCUTEIHLHOCTh MEXaHUUECKOTO JIBIKEHMUS, Aedhopmalnius (ynpyras, miacTuueckas), TpeHue,
LEHTPOCTPEMUTEIBLHOE YCKOPEHNE, HEBECOMOCTh U MIEPETPY3KH; LIEHTP TAKECTH; aOCOIIOTHO TBEPIOE TEJI0, LICHTP
TSDKECTU TBEPJOTO TeJla, PABHOBECUE; MEXaHWUYECKHE KOJeOaHUs U BOJHBI, 3BYK, HH(QPaA3BYK U yJIbTPA3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPHI
UCITyCKAaHUS U TIOTJIONIEHUS; alibda-, 0eTa- 1 raMMa-u3JIydeHus, U30TOIIbI, Si/IepHast SHEPIeTUKA,

— COOTHOCHTb SIBJICHUS MOCIE MPEABAPUTEILHOT0 00CYKACHUS € MeIaroroM (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBIDKCHHE, PaBHOYCKOPEHHOE MPSAMOJIMHEIHOE ABHUKEHNE, CBOOOHOE TaJicHHE TeJl, PABHOMEPHOE JIBXKCHHUE 110 OKPY>KHOCTH,
B3aUMOJICHCTBHE TEJI, pEaKTUBHOE JBIKCHUE, KOIeOaTeIbHOE IBIKEHHUE (3aTyXalOIIUE U BBIHYKACHHBIC KOJIeOaHus),
PE30HAHC, BOJIHOBOE JBU)KEHHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHENHOE pACTIPOCTPAHEHHE, OTPAXKEHUE U MTPEIIOMIICHHE CBETA,
NOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3JIokKEHUE O0EJI0ro CBeTa B CIIEKTP U CII0KEHHE CIIEKTPATbHBIX 1IBETOB, TUCTIEPCHUS
CBETa, €CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHUE JJMHEWYATOIO CIIEKTPA U3JIYUEHHUS) [10 OMMCAHUIO UX XapaKTEPHBIX
CBOICTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SIBICHHE;

— pacro3HaBaTh C MOMOIIBIO NIeAarora MPosiBJICHUE N3YUCHHBIX (PU3NYECKUX SBJICHUN B OKpPYKarOIIeM MUpeE (B TOM YHUCIIE
duznueckue sIBICHUs B IPUPO/IC: MIPUIIUBBI U OTIUBBI, IBIKEeHUE T1aHeT CONIHEYHOM CUCTEMBbI, PEaKTUBHOE JABUKCHHE
YKUBBIX OPTaHU3MOB, BOCIIPUSTUE 3BYKOB KHUBOTHBIMU, 3€MJICTPACEHUE, CEUCMUYECKUE BOJIHBI, LIYHAMHU, 3XO0, [IBETA TEJl,
ONTUYECKHE SIBICHHS B IPUPOJIE, OMOJOTUYECKOE ICHCTBUE BUIUMOTO, YIbTPadHOIETOBOTO U PEHTTEHOBCKOTO
U3TTy4YEHU; €CTEeCTBEHHBIN PaIMOAKTUBHBIN (POH, KOCMUYECKUE JTyYH, PAIMOAKTUBHOE U3IIyYCHHE MPUPOTHBIX
MUHEPAJIOB; JEUCTBUE PAANOAKTUBHBIX U3IIYUYEHU HA OPTaHU3M YEJIOBEKA), IPHU 3TOM IO PYKOBOJICTBOM I€/1arora
MEePEBOIUTH MPAKTUUYECKYIO 33729y B yUeOHYIO, BBIJICTISTH CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKY (DU3UUECKUX SIBJICHHUI;

— OIKCHIBATH MOJI PYKOBOJICTBOM I€/larora ¢ 00CyKIeHHEM IJIaHa paOoThl M3YYEHHBIE CBOWCTBA TET U (U3HUECKHE
SIBIICHUS, UCTIONB3Ys (PM3HUECKHE BEJIMUMHBI (CPETHSASI 1 MTHOBEHHAsI CKOPOCTh TeJa MPHU HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpPEHUE, MEPEMELICHUE, ITyTh, YTIIOBAas CKOPOCTh, CHJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIA TSIKECTH, YCKOPEHUE
CBOOOTHOTO MA/ICHMSI, BEC TEJIa, UMITYJIbC TeJla, UMITYJIbC CHIIBI, MEXaHHUYECKasi pad0Ta M MOIITHOCTb, MIOTEH [IHAJIbHAS
JHEprus Tena, NOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, OTEHIHAIbHAS SHEPTUS CKATOU NPYKUHBI, KHHETHYECKAs
SHEPIUs, MOJIHASI MEXaHUYECKasi FHEPTUsl, IEPUOJI U YACTOTa KOJeOaHUH, JJIMHA BOJIHbBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIIEHUS CPEJibl); IPU OMUCAHUU C MTOMONIBIO YUUTENS TPAaBUIIbLHO TPAKTOBATh



(pU3HYECKHI CMBICT UCTIOJIB3YEMBIX BEJIMYMH, 0003HAYEHUS U €AUHULBI (PU3NYECKUX BEJIMYUH, C OMIOPOM Ha
METOIMYECKHX MaTepHrall HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYHMHY C APYTUMH BEJIMYMHAMH,
CTPOUTH IpavKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH;

XapaKTepU30BaTh MOCIE MPEIBAPUTEIBLHOIO OOCYKIEHUS C IEJaroroM CBOMCTBA T, (PU3HUECKUE SBJICHUS U TPOLIECCHI,
UCIIOJIb3YsI 3AKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIIUI CYNEPHO3UIIUN CUII, PUHLIUIL
oTHOocuTenbHOCTU ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHUS U TIPETOMIICHHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apSAJ0BOI0 U MACCOBOI'O YHUCEI MPH SACPHBIX PEAKIMIX; P TOM HAXOJUTh CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHA M €r0 MaTeMaTHUYECKOE BhIpaKEHUE C OMOPOoi Ha HU(pOBbIe 0Opa30BaTEIbHBIE PECYPCHI;
COOTHOCHTB MOJ] KOHTPOJIEM Teaarora pu3nyeckue mpoiecchl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYallui
NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPHU MOMOIIM TeAarora MpUYUMHHO-CIIEICTBEHHbIE CBSI3H, CTPOUTH



00BsCHEHHE U3 2—3 JOTMYECKHUX [IAaroB C ONMOPOH Ha 2—3 U3yUYEHHBIX CBOMCTBA (PU3UUYECKUX SBJIECHUH, (PU3NUECKUX 3aKOHOB
WJI 3aKOHOMEPHOCTEN;

peIIaTh TUMIOBBIC pacu€THBIC 3a7a9i B 1—2 EHCTBUS ¢ ONOPOI Ha aJITOPUTM, IIPEIBAPUTEIHLHO pa300paHHBIN COBMECTHO C,
WCITOJIb3YS 3aKOHBI ¥ JOPMYIIBI, CBS3BIBAIOIINE (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 3a/1a4d 3aIHCHIBATh
KpaTKOE yCIIOBUE, BBISBIIATH HEAOCTAIOIINE WU U30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI M (JOPMYJIIBI, HEOOXOUMBIC JIJIS
pEIICHMS, TIPOBOJIUTH PACUYETHl U OIICHUBATH C TTIOMOIIBIO YUUTEIS PEATMCTUYHOCTD TIOJYYSHHOTO 3HAUYCHUS (PU3NUECKOMN
BEJIMYHHBI;

UMETh TIPEJICTABIICHUE O MPOOJIeMax, KOTOPhIE MOYKHO PEITUTh MPU MOMOIIH (PH3NIECKUX METOI0B; UCIIOJIB3YsI ONMCAHUE
UCCJICIOBAHUS, ITOCIIC MPEABAPUTEILHOTO 00CYXKICHHS C TIIaroroM BBICIIATH IPOBEPAEMOE TIPEIMOIOKEHUE, OIICHUBATH
NIPABWJIBHOCTD MOPSIJIKA TPOBEICHUS UCCIICAOBAHMS, ICJIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIOACHUH U
OTIBITOB;

YMETh HAXOJAUTh C HCIIOJIb30BaHUEM IIU(PPOBBIX 00Pa30BATCIIBHBIX PECYPCOB OMBITHI 11O HAOJIIOICHUIO (PU3NUSCKUX
SIBJICHUW WM (PU3MYECKUX CBOWCTB TeJ (M3yUYeHHE BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXPaHCHHSI SHEPTHH; 3aBUCHMOCTD
nepro/ia KoieOaHui Mpy>KWHHOTO MasiTHUKA OT MacChl TPy3a U KECTKOCTHU MPYKUHBI K HE3aBUCUMOCTh OT aMIUTUATYIbI
MaJIbIX KOJIeOAHUH; TPSMOJIMHEHHOE pAaCIIPOCTPpaHEHUE CBETA, Pa3IOKEHHE OEJIOTO CBETA B CIIEKTP; N3yUEHUE CBOWCTB
n300pakeHUs B TUIOCKOM 3€pKaJie U CBOMCTB M300paKeHUS MPeMETa B COOMpArONIe JTH3e; HAOMIOACHHIE CIUIONTHBIX U
JMHEHYATHIX CIIEKTPOB M3ITYUCHHS): CAMOCTOSTEIIEHO COOMPATh YCTAHOBKY M3 H30BITOUHOTO HaOopa 000pyI0BaHHUS C
OIIOpPOI Ha CXEMY; OTIMCHIBAThH XOJI OTBITA M €T0 PE3YJIbTaThl, (POPMYIIMPOBATH BEIBOJIBI TI0]] PYKOBOJCTBOM II€arora;
IPOBOJIUTH TIPU HEOOXOIMMOCTH CEPHUIO MPSMBIX H3MEPEHHUH, ONIpeIess CpeIHee 3HAaUCHUE U3MEPSICMON BEITMUUHBI
(dboxycHOe paccTostHUE COOMpPArOIICH JIUH3BI); 00OCHOBBIBaTh  BBIOOD criocoba
U3MEPECHUS/U3MEPUTEILHOT0 MpUbopa;

MIPOBOJIUTH COBMECTHO C TEJJarOrOM HCCIIEOBAHUE 3aBUCUMOCTEHN (PM3HMUECKIX BEIMYUH C UCTIOIb30BAHUEM MPSMBIX
M3MEpEeHUll (3aBUCUMOCTh ITYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauaIbHOW CKOPOCTH; TIEpHoia
KOJIeOaHHMI MaTeMaTHUeCKOT0 MasiTHUKA OT JIJIMHBI HUTH; 3aBUCUMOCTH yTJIa OTPAKEHHSI CBETA OT yIJa MaJIeHUs U yriia
MPEJIOMJICHHS OT yTiia MaJeHus ): TIOCe 00CYKIEHHUS MO PYKOBOACTBOM T€/Iarora miaHupoBaTh UCCIEA0BaHNE, COOMPATH
YCTaHOBKY, (UKCUPOBATH PE3yJIbTATHI MOTYyYEHHON 3aBUCUMOCTH (PU3NUYECKUX BETUYUH B BUJE TaOIUIT U TpadHKOB,
JIeaTh BBIBOIBI IO pe3yIbTaTaM UCCIIECIOBAHHS,

COOTHOCHTH KOCBEHHBIC H3MEPEHUS (PU3NUECKUX BETHUNH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tella MPU PaBHOYCKOPECHHOM
JIBUKEHUH, YCKOPEHUE CBOOOTHOTO MAaICHHUSI, )KECTKOCTh MPYKUHBI, KO3(PPUITUEHT TPEHUS CKOIBKEHUSI, MEXaHUIEeCKast
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paboTa U MOIIHOCTb, YaCTOTA U MIEPHUOA KOJICOAHNH MAaTEMaTHYECKOTO U MPY>KUHHOTO MAasTHUKOB, ONITUYECKas CHJIa

cobuparonieit
JIMH3BI, PAINOAKTUBHBIN ()OH): C TOMOIIBIO TIe1arora MIaHUPOBATh U3MEPEHHUS; COOMPAThH IKCIIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOTHITh U3MEPEHUS, CIIeAYs MPEITI0KEHHOW HHCTPYKIIMHU; BEIUUCIISITh 3HAUCHUE BETMUMHBI U aHATM3UPOBATH MMOJTYICHHBIC
pe3yJbTaThl C YY4ETOM 3aJaHHOM IOTPELIHOCTH U3MEPEHNUN;
- coOJII01aTh MPaBUJIa TEXHUKHU 0€30MaCHOCTH IIPpU paboTe ¢ J1abopaTOpHBIM 000PYI0BAHUEM TOCIE MPEIBAPUTEIHHOIO
00CYXJIEHUS C MeIarorom;
- COIIOCTABIISATH C TIOMOIIBIO MEJarora OCHOBHBIE MPU3HAKH U3YyYCHHBIX (PU3UUIECKIX MOJIETICH: MaTepranbHas TOUYKa,
abCOIOTHO TBEPI0E TEJIO, TOYCUHBI NCTOUYHUK CBETA, JIyd, TOHKAsI JIMH3a, TUTAHETapHAst MOJEIb aTOMa, HYKJIOHHAs MOJIETTh
aTOMHOTO sIJIpa C ONOPOW HA METOAMYECKHUE MaTepUaIIb;
- XapaKTepHU30BaTh MOCIIE IPEIBAPUTEIHLHOTO OOCYKICHHUS C TIeIaroroM MPUHIIMITEI 1SHCTBUS U3YUYSHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OTIOPOM Ha WX OMHCAHUs (B TOM YHCIIE: CHUIOMETD, JATYUKH MOJIOKEHUS, PACCTOSIHAS U yCKOPEHMUS,
paxeTa, 9X0JIOT, OYKH, TIEPUCKOTI, (poToarmapar, ONTHYECKUE CBETOBO/IBI, CIIEKTPOCKOTI, TO3UMETp, KaMepa BuiibcoHa), HCTIONB3Y I
P pOBEIE 00pa30BaATEIBHBIE PECYPCHI;
- UCMOJIb30BaTh M0 PyKOBOJCTBOM I€Jjarora CXeMbl U CXeMaTHUHbIE PUCYHKH U3yUYEHHBIX TEXHUUYECKUX YCTPOUCTB,
MU3MEPUTEIBHBIX PUOOPOB U TEXHOJIOTMUECKUX MPOLIECCOB IIPU PELICHUN YUEOHO-TIPAaKTUUECKUX 3a7a4; ONTUYECKUE CXEMBI JUIs
HOCTPOEHUs N300pakKeHUH B INIOCKOM 3€pKajie U coOuparolei JI1H3e;
- HOPUBOAUTD IPUMEPBI/HAXOAUTh HH(POPMALIMIO O PUMEPAX MPAKTUYECKOT0 UCIIOJIb30BaHUs (PU3NUECKUX 3HAaHUH B
TTOBCETHEBHOM JKM3HU JJIs1 0OecTiedeHus: 0€30MMacHOCTH MPU 0OpaIleHUuH ¢ TPUOOpaMH M TEXHUUYECKUMH YCTPONCTBAMH,
COXpaHEHUs 3I0POBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYXKaloIlel cpene;
- OCYILECTBIIATH M0 pyKOBOJCTBOM I€J[arora nouck HHGopmanuu GU3n4eckoro cojepkanus B cetu MHTepHeT,
CaMOCTOSITETILHO (POPMYIHPYsI MOUCKOBBIN 3aMpOC, HAXOAUTH ITYTH ONPEAEICHUs JOCTOBEPHOCTH MOJIy4eHHOM nHpOopmManuu Ha
OCHOBE MMEIOIIUXCS 3HAHUM U JOTIOJIHUTEIbHBIX HICTOYHHUKOB;
- MCIIOJIb30BaTh MPHU BHIMOJIHEHUH YU€OHBIX 3aJaHUI OTOOPaHHYIO ME€JaroroM Hay4yHO-TIOMYJIIPHYIO JTUTEPATypy PU3UUIECKOTO
coJiepKaHusl, CIIpaBOUHbIE MaTepHalIbl, pecypchbl cetu HTepHeT; BiaieTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
uH(GOpPMAIUU U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO C OMOPON HA aJITOPUTM M YTOUHSIOIINE BOIPOCHI MEAarora; co3aaBarh Moj
PYKOBOJCTBOM Ilef1arora ¢ 00CyX/IeHrHeM Iu1aHa paboThl MUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OpMaLUU U3
HECKOJIbKMX UCTOYHUKOB (PU3NYECKOTO COACPKAHUS, MyOIMUYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM MM UCCIIE0BATEIbCKOM
AESITeNIbHOCTH; TIPU TOM IPaMOTHO MCIOIb30BaTh U3YUEHHBIH NOHAMULKbIN annapam u3yyaemozo pasaena GUu3uKu u
COIIPOBOX/IAaTh BBICTYIUICHHE MIPE3CHTALNEN C YIETOM OCOOCHHOCTEH ayIuTOPUU CBEPCTHUKOB. TEMATUUECKOE INTAHUPOBAHUE

36



7 KJIIACC (68 u)

TemaTnueckuid
0J10K, TEMA

OcHoBHOe coepkaHue

OcCHOBHBIE BUIBI IESI TEJILHOCTH YIATUXCS
(Ha ypoBHe y4eOHBIX JeicTBUIl)

Paznen 1. ®usuka u

€€ poJib B IO3HAHUM OKpY:Katomero mupa (6 4)

duznka —
HAayKa o pupoje
(29

®dusnka — Hayka o npupoae. SIBineHus
npuponsl . Pu3nuecKye ABICHUA: MEXaHUUECKHUE,
TEIJIOBBIE, ANEKTPUUECKHIE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

BrIsiBIIeHHE OCHOBHBIX Pa3jIMyHii IPU MOMOIIH MEArora M1y GHU3UICCKUMHU U XUMAYCCKUMHU
npeBpatieHusaMu (MC — xumus).

PacniozHaBaHue 1 KiaccuUKaus Mociie 00CyX/IeHHs C MeIaroroM IMpH MOMOIIY HABOJISIIHX
BOHpOCOB (bI/I3I/I‘IeCKI/IX ﬂBHeHHﬁ: MCXaHHUYCCKHX, TCIIJIOBBIX, 3HGKTpI/I‘-ICCKI/IX, MAarHUTHBIX
U CBCTOBBIX.

Habntonenue u onrcanue (GU3NUECKHX sIBICHUI Ha 0a30BOM YPOBHE.

Dusnyeckue
BeJIMYHHBI (2 1)

dusnueckue BEJIMYMHBI. N3mepenue
¢usnueckux BennunH. Ouzndeckre NpruOopbI

OnpepesneHue IpH IOMOILH IIEAarora HeHbI IeJISHNS IKaIbl K3MEPUTELHOr0 proopa.
W3mepenue mo obpasiy moJl pyKOBOACTBOM IEAArora JHHEHHBIX pa3MepoB Tell M MPOMEKYTKOB

ITorpemnocts
CHCTEMA €MHHUILI.

JdemoncTpauumn

1. MexaHuueckue, TEIIOBbIE, 3IEKTPUUECKHUE,
MarHUTHBIC, CBETOBBIC SIBIICHUSI.

2. ®uzpueckue IpUOOPHI U MpoLeaypa NPSIMBIX
W3MEpEeHHH aHAJOTOBBIM U HU(POBBIM
TIPUOOPOM.

®poHTATbHBIE JIA00PATOPHBIE PAGOTHI WU
3J1eKTPOHHAsS AeMOHCTPALHUS.

1. Omnpenenenne LEHBI JIEIIEHAS
M3MEPHUTEIEHOT0 IPHOopa (MCIOIb3 YA
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

u3MepeHui.  MexnyHaponHas

2. Wsmepenne 00bEMa IKUIKOCTH U
TBEPIOrO TeNA.
3. Omnpenenenue pa3MepoB MabIX Tell.

BPEMEHM C YUETOM ITOTPELLIHOCTEMN.

H3mepenue o o0pasily 1moji pyKoBOACTBOM Iearora o0bémMa HUAKOCTH U TBEPOro Tela.
W3mepenre mo o0pa3iy 1oJ pyKOBOACTBOM II€Jarora TEMIEPATypbl NMPHU HOMOIIM KUAKOCTHOI'O
TEpMOMETPA U JaTUMKa TEMIEPATYPBI.

BeinonHeHe HECIOKHBIX TBOPYECKUX 33JaHHUN C OIIOPOH Ha alIrOpUTM, IPEBAPUTENHLHO
pa300paHHEIH ¢ IEAaroroM Io MOUCKY CIIOCO00B N3MEPEHHS HEKOTOPBIX (PU3HUECKUX XapaKTEePUCTHK,
HarpuMep, pa3MepoB MaJbIX 00BEKTOB (BOJIOC, TPOBOJIOKA), YIANEHHBIX 00BEKTOB, OOIBIINX
PACCTOSIHHH, MaJIBIX POMEKYTKOB BpeMeHH. OOCyKIeHHE MIpeTaraeMbIX CIIOCOOO0B.
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EcTtecTBeHHO-
HAYYHBII MeTO/
no3HaHus (2 4)

Kak ¢usuka u gpyrue eCTeCTBEHHbIE
HAYKHU U3Yy4aroT MPUpoay. EcTecTBEeHHO-HAYIHBIN
METO/T TIO3HAHUS: HAOJII0/ICHHE, TIOCTAHOBKA
HAYYHOI'0 BOIPOCA, BBIIBUKEHNE THITOTE3,
SKCIEPUMEHT TI0 TIPOBEPKE TUTIOTE3, OOBICHCHUE
HaOmogaeMoro sBjicHusA. Onucanue GU3NISCKUX
SIBJICHUH C TIOMOIIIBIO MOJIeEH.

[IpeamMer u MeTOABI (HU3UKH.
JemoHcTpanuu

1. OnpezerneHne NOrPEITHOCTH
JKCIICPUMEHTA.

BeIgBIDKEHNE THITOTE3 TTOCIIE MIPEABAPUTEIHLHOTO 00CYKACHHSI C TIeJIaroroM, OOBSICHSIIOIINX ITPOCTHIE
SIBJICHUSI, HATIPUMeEDP:

— MOYEMY OCTAHABJIMBAETCS ABIKYIIEECS 110 TOPU3OHTAIIBHON TOBEPXHOCTH TEIIO;

— MOYeMY B JKapKyIo ITOro/ly B CBETJION OJIeX A€ NPOXJIaHel, UeM B TEMHOM.

Be160p crioco0oB MpoBEepKH TMITOTE3 U3 MPEATI0KEHHBIX T1E/1aroroM.

HaOmonenue npeaiokeHHBIX MTe1aroroM UCCIIeI0BaHUH 10 TIPOBEPKE KaKO-THO0 TUIIOTE3HI,
HarpuMep: JaIbHOCTH MOJIETa apuKa, MyIIEeHHOTO TOPHU30HTAIBHO, TeM OOJbIIIe, YeM OoJbIle
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO € TeAaroroM NpocTeHx Mojeneld pUu3nIecKux sBJIeHuH (B BUE PUCYHKOB
WITM CXEM ), HaIlpuMep MajieHHue MpeMeTa; PSIMOIMHEHOE paclipocTpaHEHUE CBETA.

Pazneun 2. llepBoHayalibHbIe cBeleHHsI 0 cTpoeHuH BenlecTBa (5 u)

Ctpoenue
pemectBa (1 v)

CTpOCHI/Ie BCIIECTBA: aTOMbI 1 MOJICKYJIbI, UX
PasMEphI. OHBITBI, JOKa3bIBAOIINE TUCKPETHOC
CTPOCHHE BEIIECTBA.

®dpoHTaJIbHBIE J1a00paTOpHbIEe PAaGOTHI H

Ha6ﬂ}0ﬂeHHe 1 UHTEpHpETalrsl COBMECTHO C II€AAroroM OIbITOB, CBUACTEIBCTBYIOINX 06 ATOMHO-
MOJIEKYJIIPHOM CTPOCHHUHU BEUIECTBA: OIIBITHI C PACTBOPECHUEM PA3JINIHBIX BEIICCTB B BOJEL.

OtieHKa MPH TIOMOIIH TEXHOIOMMYECKON KapThl pa3MEpOB aTOMOB H MOJIEKYJ C HCIOIb30BaHHEM
(ororpaduii, MoNMy4eHHBIX HA ATOMHOM CHJIOBOM MUKpockorie (ACM).

Ornpenenenue nocie npeaBapUTeIbHOr0 00CYKACHUS C IEIAroroM pa3MepoB MajbIX Tell.

ONBITHI.
1. Ouenka muaMeTpa aToMa METOAOM PSI0B (C
UcCIojb30BaHueM (ororpadmuii).

JBukenune

M B3aHMOJIEHCTB
He YacTul
BeuiecTBa (2 v)

JBmkeHue yacTuil BemiecTBa. CBs3b CKOPOCTH
JIBIKEHMSI YaCTHLL ¢ TEMIIEpaTypoidl. bpoyHOBcKoe
nBikenue, nuddysus. BzanmoaeiictBrie yacTuiy
BEIIIECTBA: PUTSHKEHNE U OTTAJIKUBAHHE.

JdemMoncTpauuun

1. Habmronenne OpOYHOBCKOTO IBIKCHUS.

®poHTATbHBIE Ja00paTOPHbIE PadOTHI U
ONBITHI

1. O1bITEI o  HAOIIOIEHUIO

pacuMpeHus ra3oB.

2. OTBITEL TI0 OOHAPYXEHHUIO NIEHCTBUS CHII

MOJIEKYIISIPHOTO MPUTSKEHNS.

TCILIOBOI'O

Hab6nronenue 1 00bsicCHEHHE ITPU MOMOILH ITe1arora OpoyHOBCKOTO ABMKEHUS U IBICHUS UG y3Hn.
[IpoBenenue u 0OBSICHEHNE C ONIOPOI HA AJTOPUTM, TIPEIBAPUTEIILHO pa300paHHBIN C MEJarOroM
OIIBITOB 110 HAOTIOJCHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

[IpoBenenue u 0OBSICHEHNE OMBITOB C ONOPOW HA ANTOPUTM, MPEABAPUTENLHO pa300paHHBIN C
MIEIaroroM 1o 00HaAPYKEHHUIO CHII MOJIEKYIISIPHOI'O MIPUTSHKEHHUS M OTTAJIKUBAHUSL.
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ArperaTtHsble
COCTOSIHMS
BemecTBa (2 1)

ArperaTHbl€ COCTOSIHHS BEILIECTBA: CTPOCHUE
ra3os, KUKOCTEH u TBEPIIBIX
(kpucTaIUITHYECKHX ) TeNl. B3anMOCBS3b MEXKITY
CBOMCTBaMH BEIICCTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U MX aTOMHO-MOJICKYIIAPHBIM
crpoenreM. OCOOCHHOCTH arperaTHbIX
COCTOSIHUI BOJBI.

JdemoHcTpanuu

1. Habmronenue nuddy3un.

Onucanue Mo pyKOBOJCTBOM Ie/larora (C UCIoIb30BaHUEM IPOCTHIX MOJIENIEH ) OCHOBHBIX pa3InInil
B CTPOCHUH Ta30B, XUIKOCTEH U TBEPIBIX TEIL.

HauanbHble pecTaBIeHUS O MAJIOW CKUMAEMOCTH JKUIKOCTEH M TBEPABIX TEJ, OOJBIIOHN
CKIMAEMOCTH T'a30B.

OO0BsicHeHre Ha 6a30BOM YPOBHE IOl KOHTPOJIEM II€Aarora 0 COXpaHeHnd (hopMbl TBEPBIX TET U
TEKY4eCTH JKUAKOCTH.

Ha6mroieHue 3a onbITaMH, TOKA3bIBAIOIIUMHE, YTO B TBEPIOM COCTOSIHUM BOIBI YACTUIIBI HAXOSTCS B
CpelHeM Jajbliie APYT OT Apyra (IUIOTHOCTh MEHBIIIE), YEM B JKUIKOM.

YcraHoBIEHHE C OMOPOH HA TUIAKTHIECKUIM MaTepUa IPOCThIX B3aUMOCBS3el MEXITY
0COOEHHOCTSIMHU arperaTHbIX COCTOSTHUIN BOJIBI M CYIIIECTBOBAHUEM BOIHBIX oprann3moB (MC —
ouomnorus, reorpadus).

Paznen 3. [IBmkenn

e U B3aumopeiictBue TeJ (21 v)

Mexanuyeckoe
aBuxkenue (3 1)

Mexanuyeckoe ABuxkeHue. PaBHoMepHOE 1
HepaBHOMepHoe JBikeHne. CkopocTs. CpenHsis
CKOpPOCTb IIPY HEPABHOMEPHOM JBU>KECHUMU.
Pacuér myTu ¥ BpeMEHU ABHKEHUS.

JdemMoncTpauun

HccnenoBanre paBHOMEPHOTO IBM)KCHHSI U ONIPEICIICHUE €r0 MPU3HAKOB MOCTIE MPEABAPUTEIBLHOIO
00CYXJIEHUS C TIeJarOrOM.

HabmroieHre HepaBHOMEPHOT'O IBHKCHUS U ONPE/ICIICHUE €r0 OTJIMYHUIA OT PABHOMEPHOI'O IBH)KCHUS
TIOCIIE TTPEABAPUTENLHOTO O0CYKICHUSI C IIE/IarOroM.

PelieHre TUIOBBIX PAcUETHBIX 3a1a4 B 1—2 NMEHCTBUS C OMOPOH Ha aJIrOPHTM, MPEIBAPHUTEIBLHO

®poHTATbHBIE 1a00pATOPHBIE PA0OTHI H
ONBITHI

1. Onpenenenue CKOPOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIapuKa B KHUIKOCTH, MOJEIIH
SIEKTPHYECKOr0 aBTOMOOMIIS U T. 11.).

2. Onpenenenue cpenHen CKOPOCTH
CKOJBbXXEHUsI OpyCcKa WM IIapuKa 110
HAKJIOHHOH IJIOCKOCTH.

1. HaGnrofieHne  MEXaHUYECKOrO  JIBWKEHHWs | pa300paHHBIN COBMECTHO C NEIaroroM Ha ONpeNeNICHHe IMyTH, CKOPOCTU U BPEMEHH PaBHOMEPHOTO
Tena. JBIDKEHUSL.

2. I3MepeHHe  CKOpPOCTH  MPAMOJMHEHHOro | AHajH3 IpH MOMOLIX Ilegarora rpa)MKoB 3aBHCHMOCTH IIYTH U CKOPOCTHU OT BPEMEHHU.
JBIDKCHUSL.
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HNuepuus, macca,
IUIOTHOCTD (4 1)

SIBnenue uHepurn. 3aKOH UHEPLIUH.
BzaumopeiicTBre Ten Kak MpUYHHA H3MCHEHUS
CKOpOCTH JIBIKEHUS Tel. Macca Kak Mepa
WHEPTHOCTH Tena. [moTHOCTh BemectBa. CBsA3b
IUIOTHOCTH C KOJTMYECTBOM MOJICKYJI B CIIUHUIIC
00BEMa BeIIecTBa.

JemoHcTpanuu

1. HaGitofieHue SIBICHUS HHEPIIHH.

2. HaGmoneHre W3MEHEHUS CKOPOCTH TPH
B3aMMOJICHCTBUU TEI.

3. CpaBHEHHE MacC MO B3aMMOJICHCTBHIO TEIT.

OOBsicHeHHE TIPY TIOMOIIM TEXHOJIOTHYECKOH KapThl U IIe1arora U IpOrHO3UPOBaHUE SIBJICHHM,
00YCITOBJICHHBIX MHEPLIMEH, HAIPUMED: YTO MPOUCXOINT NPH TOPMOKEHUH HITH PE3KOM MaHEBpE
aBTOMOOWIISI, TOYEMY HEBO3MO)KHO MTHOBEHHO IIPEKPATHTh JIBI)KEHHE Ha BEJIOCHIIE/IE HIIH CaMOKaTe
UT. I

HaGmonenue u 6a30BbIii aHAIHU3 OMBITOB MOJ] PYKOBOACTBOM II€1arora, JeMOHCTPHUPYIOIINX
W3MEHEHHE CKOPOCTH ABIKEHUS Tela B pe3yabTaTe AEHCTBUS Ha HETO IPYTUX Tell.

Pemenne THIIOBBIX pacy€THBIX 3a1a4 B 1—2 neiicTBUS C OMOPOM Ha aITOPUTM, NIPEIBAPUTENBEHO
pa300paHHBII COBMECTHO C II€IaroroM Ha OIpeJeJIeHHe Macchl Tella, ero 00b&éMa U INIOTHOCTH.
HabGmonenue u 6a30BbIii aHaIHU3 OMBITOB 11OJ] PYKOBOACTBOM II€arora, JeMOHCTPHUPYIOIINX
3aBUCHMOCTh U3MEHEHHS CKOPOCTH TeNa OT €r0 Macchl IPU B3aUMOAEHCTBUH Tel. M3MepeHue Macchl
TeJa pa3IuYHBIMU CIOCO0aMU.

OrmpezeneHre COBMECTHO C IIEaroroM INIOTHOCTH TeNa B pe3yIbTaTe M3MEPEHHUS ero MacChl U 00bEMa.
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Cuna. Buanbl cna
(14 9)

Cuna Kak XapaKTepHCTHKA
B3ammozeiicTBus Ten. Cuiia ynpyrocTy ¥ 3aKOH
I'yka. VI3mepeHue cumbl ¢ MOMOILBIO
JMHAMOMeETpa. SIBJIeHNE TATOTEHUS U CHJIa
TspkecTH. CHila TSDKECTH Ha JIPYTHX TUIaHeTax
(MC). Bec Tenma. Heecomocts. CiioskeHHE CHUI,
HaIlpaBJIeHHBIX 110 OJHOM NPSMO.
PaBHopeiicTBytomas cui. Cuna tpenus. TpeHue
CKOJIBXKEHUS U TpEHHE IOKOs. TpeHune B mpupoje u
texuuke (MC).

JemoHcTpanuu

1. CnoxxeHue cuil, HaITpaBJIEHHBIX 110 OJHOM
pSAMOH.

2. JleMoHCTpaIys CHIIBI
Pa3JIMYHBIX MaT€puaiax.

@ poHTATBbHBIE JJa00paTOPHbIE PadOTHI U

ONBITHI.

1. Onpenenenue MIOTHOCTH TBEPIAOTO TEA.

2. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTb
pacrsbkeHus (nedopmannm) NpyKUHbI OT
IIPUJIOKEHHOU CHJIBI.

3. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb
CHJIBI TPEHHSI CKOJIBXKECHHUS OT Beca Tena U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

YHOPYrocTH  Ha

M3ydeHne COBMECTHO C IEAAroroM B3aUMOEHCTBUS KaK IPUYMHBI U3MEHEHHS CKOPOCTH TEJIa UM €r0
nedopMarym.

OnucaHne Ha HA4YaJIbHOM YPOBHE PEaJIbHBIX CUTYallUi B3aUMOAEUCTBHS TEN C TIOMOIIBIO MOJIENIEH, B
KOTOPBIX BBOJHTCSI TIOHSTHE W N300pa’KEHNE CHITBI.

N3yuenne nox pyKoBOACTBOM II€Aarora CHIbl yIpyrocTH, 3aBUCUMOCTHU CHUJIBI YIIPYTOCTH OT
YIUIMHEHUS PE3MHOBOTO IIHYPa WIIH MPYXHUHBI (C TOCTpOeHNEM rpaduka).

AHanu3z ¢ onopoi Ha JUIaKTHYECKUI MaTepuall o KOHTPOJIEM MEAarora NpakTUIeCKuX CUTYyalui,
B KOTOPBIX MPOSIBISIETCS NEHCTBHE CHIIBI YIPYrocTd (YIPYrocTh Ms4a, KPOCCOBOK, BETOK JiepeBa
u 1p.).

AHanuz ¢ onopoi Ha JUIAKTHUECKUM MaTepuall Moj KOHTPOJIEM MeAarora CUTYyaruii, CBI3aHHBIX C
SIBICHUEM TSTOTEHHUSL.

[TonrMaHue ¢ OMOpoit Ha CXeMBbI TIPH ITOMOIIIH T1e/Iarora OpOUTATLHOTO ABWKEHHS TUIAHET C
UCTIOIb30BaHHUEM SIBJICHUS TATOTEHUs ¥ 3akoHa uHepimu (MC — acTpoHOMHUS).

H3mepenue Beca Tela ¢ IoMolIpo AuHaMoMeTpa. OO0CHOBaHHE 3TOro crocoda H3MepeHHs T10cie
MOBTOPEHMS C TEAroroM.

HabntoneHue siBeHUs] HEBECOMOCTH.

HabntoeHue 3a 9KCNeprMeHTAIbHBIM MOTY4eHNEM ITPaBUIIA CIIOKEHUS CUJI, HAIIPABJICHHBIX BJIOJb
ofHOM npsiMoit. OmpenienieHue Mpy MOMOIIH NTeJarora BeINYHUHBI paBHOICHCTBYIONIEH CHIL.
I/I3yquI/Ie oA PYKOBOACTBOM II€Jarora CUjibl TPE€HUA CKOJIBXXCHHNA U CUJIBI TPEHUS ITOKO4L.
HccnenoBanne ¢ Omopol Ha TEXHOIIOTHYECKYIO KapTy 3aBMCUMOCTH CHJBI TPEHHs OT Beca Tella
Y CBOWCTB TPYLIMXCS IOBEPXHOCTEM.

ba30BbIii aHAJIN3 € ONOPOM HA IUAAKTUUECKUNA MaTepHUall 0] KOHTPOJIEM IIe1arora NpakTHYECKUX
CHUTYaLlMii, B KOTOPBIX IPOSIBISIETCS ACHCTBHIE CHIIBI TPEHHS, HCIIOJIB3YIOTCS CIIOCOOBI €€ yMEHBIICHHS
WM yBENMMYEHMs (KaTaHHe Ha JIbDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOMIIS, HCIIONb30BaHHE
TIO/IIIMITHUKOB, IJIABAHUE BOAHBIX KHUBOTHBIX U Jp.) (MC — Ouosorusi).

Perrenne THTIOBBIX pacyETHRIX 3a/1a4 B |—2 eiCTBUS C OMOPOI Ha aJITOPUTM, MIPEIBAPUTEITHEHO
Ppa300paHHBII COBMECTHO C ITEIar0roM C UCIIONb30BaHHEM (hOPMYIT UL pacyéTa CHIIBI TSXKECTH, CUIIBI
YIIPYTOCTH, CUJIBI TPEHUSI.

Pasznen 4. [laBiieHue TBEPIBIX TeJ, JKUAKOCTEN 1 ra3oB (21 4)

JaBaenue.
Ilepenaua
JaBJIECHUS
TBEPABIMHU
TeJIaMH,
SKHIKOCTAMU U
razamu (3 4)

Hasnenne. CriocoObI yMEHbIIEHHS ¥ YBEITHYCHHS
naBneHus. /[aBiaenne raza. 3aBUCUMOCTD
JABJICHUS ra3a oT 00bEMa, TeMIepaTyphl.
Ilepenaya naBneHust TBEPIABIMU TENAMU,
JKHJIKOCTSMM U razaMu. 3akoH [lackais.
ITHeBMaTHUYECKHE MAIIUHEI.

JdemoncTpauumn

1. 3aBHCHMOCTD

TEeMIePaTyphL.

JaBJICHUA rasa oT

AHanu3 1 00BbsICHEHHE C OIIOPOH Ha JUAAKTHYECKHI MaTepHall MO KOHTPOJIEM Ielarora OfbITOB U
MPaKTUYECKUX CUTYALNH, B KOTOPBIX IPOSBIIAETCS CUJIa JaBICHHUS.

O6ocHOBaHIE € OTIOPOI Ha TEXHOJIOTHYECKYIO KapTy IPH IIOMOIIIH ITearora ClioCOO0B YMEHBIIICHHUS U
YBEIINYCHUS JaBIICHUSL.

W3ydeHne mox pyKoBOICTBOM IIe/Iarora 3aBHCHMOCTH JIaBJICHHS ra3a oT 00bEMa 1 TeMIIepaTyphl.
W3ydeHne noa pyKoBOICTBOM IIearora 0COOSHHOCTEH Tepeiauy JaBIeHUs TBEPIBIMHU TEJIaMH,
KHAKOCTSIMU U razaMi. OOOCHOBaHHUE Pe3yIIbTaTOB OMBITOB OCOOCHHOCTSIMU CTPOCHUSI BELIECTBA B
TBEPIOM, )KUJIKOM H Ta3000pa3HOM COCTOSHHMSX IPEITIOKESHHBIMH (hOPMYIHPOBKAMH.

HaGnroneHwre 3a SKcrieprMEHTaIbHBIM J0KA3aTeIbCTBOM 3akoHa [lackas.
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2. Hepez[aqa JaBJICHUS ) KUJIKOCTBIO U I'a30M.

Pemenne THIOBEIX paC‘IéTHBIX 3aJa4 B 1—2 HeﬁCTBHH C 0H0p0171 Ha aJIropuT™m, MpeaABapUTCILHO
p3306paHHBIﬁ COBMECCTHO C II€JaroromM Ha pacqéT JaBJICHUA TBépILOFO TCIa.

JlaBaenue
suakoctH (5 )

3aBUCHMOCTh JaBJICHUA ) KUJKOCTHU OT FHy6I/IHLI.

I'mapocrariyecknii mapagokc. Coolratomuecs
cocyabl. ['mapaBnryeckue MeXaHU3MBl.
JemoHcTpanuu
1. CooOrraromnuecs: CoCy/Ibl.
2. 'mnpaBinryecKuii mpecc.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOACTBOM Il€Jlarora 3aBHCUMOCTH
JIABJICHUS JKUJIKOCTH OT TITYOMHBI IOTPYKEHUSI U TUIOTHOCTH YKHIKOCTH.

Habmonenue 1 HagaipHOE TIOHUMaHKE THAPOCTATHYECKOT 0 MapaioKca Ha OCHOBE 3aKkoHa [lackais.
WzydeHne cOBMECTHO C MeJaroroM cOOOMIAIOIINXCS COCY/IOB.

Pemenrie THIOBBIX pacuy€THBIX 337ad B 1—2 NMEWCTBUS ¢ OMOpPON Ha aJTOPUTM, IPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C MeIaroroM Ha pacyér AaBJeHHs )KUIKOCTH.

HaGimonenne 3a 00bsICHEHUEM NPHHIMIIA IEHCTBHS THIPABIYECKOro Mpecca.

AHanu3 1 00bsICHEHHE C ONIOPOI Ha TUIAKTUYECKUH MaTepuall o/l KOHTPOJIEM Ie/iarora
NPaKTHYECKUX CUTYaIUi, TEMOHCTPUPYIOIINX NPOSBICHHUE AaBICHUs! )KHUIKOCTU 1 3aKoHa [Tackas,
HarpuMep TPOLECCOB B OpraHU3Me MU IITy0OKoBOIHOM HbIpsiHuK (MC — Ounonorus).

AtmocdepHoe
naiaenue (6 1)

Atmocdepa 3emin u atMocdepHoe TaBieHHe.
IIpuuuHEI CylieCTBOBaHUS BO3AYLIHON 000JI0YKH
3emiu. OmneiT Toppuuennu. M3mepenue
aTMocdepHOro AaBieHus. 3aBUCUMOCTh
aTMOC(EPHOT0 JAaBJICHUS OT BBICOTHI HaJI
ypoBHeM Mops. [Ipudopsr a1t u3MepeHus
aTMoc(epHOro JaBIICHUSL.

JdemoncTpauumn

1. [posiBnenue neiictBust atMochepHOro

JIABJICHMSI.

Habntonenue 3a 9KCIepUMEHTAIBHBIM O0HApY)KEHHEM aTMOC(HEPHOTO IABIICHUSL.

AHanu3 1 00bsICHEHHE C OMOPOI Ha TUJIAKTHYECKUI MaTeprall o/l KOHTPOJIEM IIe/Iarora OIbITOB U
MPaKTHYECKUX CUTYalUH, CB3aHHBIX C AEHCTBUEM aTMOC(HEPHOro JaBICHUS.

HabntoneHne 3a 00bsSICHEHHEM CYLIECTBOBAaHHS aTMOC(ephl Ha 3eMiie 1 HEKOTOPBIX IUTAHETaX WITH e€
OTCYTCTBHS Ha Npyrux mianerax u Jiyne (MC — reorpacdust, acTpoHOMHUS).

ba3oBoe moHMMaHNe NMPUYMH M3MEHEHUs IUIOTHOCTH aTMOc(Ephbl C BBICOTON U 3aBUCHMOCTH
aTMOC()EpHOro AaBIEHHUS OT BBICOTHI.

Pelienre THIOBBIX pacu&THBIX 3a7a4 B 1—2 NMEWCTBUSI C OMOPOM HAa AJITOPUTM, HPEIBAPUTEIBHO
pa300paHHBII COBMECTHO C MEJaroroM Ha pacyéT aTMOC(EPHOro AaBJICHUS.

N3yuenue noq pyKoBOJACTBOM IeZiarora ycTpoiicTsa GapomMeTpa-aHepousa.
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HeiicTBHe

JKHIKOCTH W ra3a
HA MOTPYKEHHOE
B HUX TeJI0 (7 4)

JlelicTBUE KUIKOCTH U raza Ha MOIPYKEHHOE B
HUX TeNo. BelTankuBatomas (apXuMenoBa) cuia.
3akoH Apxumena. [naBanue Ten.
BosayxomuaBanue.
JdemoHcTpanuu
1. 3aBHCHMOCTH BHITAJIKUBAIOIIEH CHIIBI OT
00bEMa TIOrpyKEHHOM YaCcTH TeNa U
IUIOTHOCTH JKUKOCTH.

2. PaBEHCTBO BHITAJIKUBAIOIICH CUIIBI BECY
BBITECHEHHOMN JKUIIKOCTH.

3. YcioBue rutaBaHus Tel: IUIABaHUE WIIH

HOTrpy>KeHHe Tell B 3aBUCMOCTHU OT

COOTHOILICHUS IUIOTHOCTEH Tela U KUJIKOCTH.

@ poHTATBHBIE J1a00paTOPHbIEe PadoThHI U
ONBITHI.

1. UccnenoBanye 3aBUCUMOCTH Beca Tea B
BOZIE OT 00BbEMa MOTPYKEHHOH B )KUIKOCTh
4yacTH Teja.

2. OnpefiesieHUE BBITAIKHUBAIOIICH CHITHI,
JICUCTBYIOLLEH Ha TEJO, OrPYKEHHOE B
KHUJKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIIKUBAIOIIEH
CHWJIBbI, IEMCTBYIOLIEH HA TEIIO B )KUIKOCTH, OT
Macchl Tena.

4. OTBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb
BBITAJIKUBAIOLLEN CUJIbL, JEUCTBYIOLIEH Ha
TEJIO B )KUIKOCTH, OT 00BhEMA OTPYKEHHOMU B
KHUJKOCTb YaCTH TeNa U OT INIOTHOCTU
AKHUJKOCTH.

5. KoHcTpynpoBaHue apeomMeTpa Uiu
KOHCTPYMPOBAHHUE JIOIKU H OIIPEAEIECHHUE €€
TPY30MOABEMHOCTH.

HabmroneHue 3a 3KcIiepUMEHTATBHBIM O0HAPY)KCHHUEM JICHCTBUS KHUIKOCTH U T'a3a Ha OTPYKEHHOE B
HUX TeJO.

OmnpenienieHre ¢ ONOpPor Ha TEXHOJIIOTMYECKYIO KapTy BHITAIKUBAIOLIEH CUIIBI, IEHCTBYIOIIEH Ha TEIO,
MOrPYXEHHOE B KUIKOCTb.

HabGmronenue 3a npoBeieHreM 1 00CYX/I€HHE COBMECTHO C II€IaroroM ONBITOB, JEMOHCTPHUPYIOIIUX
3aBUCHMOCTh BBITAJIKMBAIOIICH CHITBI, ICHCTBYIOIICH Ha TEJIO B KUAKOCTH, OT 00BEMA MOrpy)KEHHON
B JKUJKOCTh YaCTH TeJla U OT IUIOTHOCTH >KUJIKOCTH.

HccnenoBanue 1o pyKOBOJCTBOM ITe/iarora 3aBUCHMOCTH Beca Tela B BOZIE OT 00bEMa IorpyEHHOM
B JKUJIKOCTh YacTH Tefa.

Perenrie THTIOBBIX pacyETHBIX 3a/1a4 B 1—2 NEHCTBUS C OMOPOIA Ha aJITOPUTM, MPEABAPUTETHHO
pa300paHHBIN COBMECTHO C MEAaroroM Ha MPUMEHCHUE 3aKOHa ApXUMeE/Ia U YCIIOBUS IJIaBaHHS TEII.
KoHncTpyupoBanue npu moMoIy nejarora apeoMeTpa Uik KOHCTPYUPOBaHKE JIOAKHU U OIpeleJIeHHE
€€ Tpy30I0AbEMHOCTH.

Pasgen 5. Padora u

MOIIHOCTD. JHeprus (12 4)

Paoora
1 MOLLIHOCTH
By

Mexanmgeckast pabora. MomtHoOCTh

Habmromenue 3a SKCIIEpUMEHTANBHBIM OTIPEIEIIEHIeM MEXaHUIEeCKOW PabOThI CHITBI TSHKECTH IIPH
TAZICHUN TeJIa ¥ CHJIBI TPEHUS TIPH PABHOMEPHOM IIEPEMEIISHUH Tela TI0 TOPU3OHTATBHOM
TTOBEPXHOCTH.

Habmronenue 3a neMoHcTpanmeii pacyéra MOITHOCTH, Pa3BUBAEMOH TP MOABEME IO JISCTHHIIE.
Perrenne THITOBBIX pacd€THRIX 3a7ad B 1—2 NEHCTBUSA ¢ OMOpPOA HA alTOPUTM, MPEABAPUTEIHHO
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Ppa300paHHBIIl COBMECTHO C ITENAroroM Ha pacyéT MeXaHU4eCKOH paboThl U MOITHOCTH.

Ilpocmeuie
mexanusmot (5 u)

[IpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS
I10CKOCTh. [IpaBuiio paBHOBECHS phIUara.
[IpuMeHeHre npaBUIa paBHOBECHUS phluara K
01oky. «301oToe mpaBmiIoy Mexanuku. KI1J]
MIPOCTHIX MeXaHU3MOB. [IpocTeie MexaHU3MBI B
OBITY U TEXHHKE.

JemoHcTpanuu

1. TIpumepsI MPOCTHIX MEXaHM3MOB.

@ poHTATBHBIE 1a00paTOpHbIE PA0OTHI U
ONBITHI

1. Onpenenenue pabOTHI CUITBI TPEHUS TIPU

PAaBHOMEPHOM ABMKCHHU TEJIa 11O
TOPU30HTAJIbLHOU ITOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pblyara.

3. Usmepenue KIIJ[ HaknOHHOMN TTOCKOCTH

(37eKTpoHHAs JIEMOHCTpAIIs).

HavanpHOe MOHMMaHUE BBIMTPHIIIA B CHJIC MMPOCTHIX MEXAHM3MOB Ha MPUMEPE phlvara, MOABIKHOTO
Y HEITOABUYKHOTO OJIOKOB, HAKIIOHHOM IIOCKOCTH.

HccnenoBanre COBMECTHO C IIEJaroroM yClIOBHsI PaBHOBECHS pbluara.

OOHapy>keHre 10/l pyKOBOJICTBOM IeJjarora ¢ Oropoi Ha TUIaKTUUECKUI MaTeprall CBOHCTB MPOCTHIX
MEXaHU3MOB B Pa3JINYHBIX HHCTPYMEHTAX U MPHUCIIOCOOICHUSX, HCIIOIB3yeMbIX B OBITY ¥ TEXHHUKE, a
TaKXe B )KHBBIX opranuzmax (MC — Ouomnorus).

HaGimonenue 3a sKcrieprMeHTabHBIM JI0Ka3aTelIbCTBOM PaBeHCTBA paboT MPpU IPUMEHEHUH ITPOCTHIX
MEXaHHU3MOB.

Omnpenenenue noja pykoBoactBoM negarora KIT/I HaKIOHHOM MITOCKOCTH.

Perenne THMOBBIX pacyETHBIX 3a/1ad B |—72 IEHCTBUS ¢ OMOPOH HA aJITOPUTM, MTPEIBAPUTEITHLHO
pa300paHHBIIl COBMECTHO C NIEJ]aroroM Ha NpHMEHEHHE NpaBHiia PABHOBECHS pblyara U Ha pacyér
KIII.

Mexanuueckasn
Inepeusa (4 u)

Mexanuueckast sHeprusa. Kunernueckas u
HOTeHIManbHas 3Heprus. [IpeBpalenue oqHOro
BUJIa MEXaHUYECKON SHEPTHH B Ipyroi. 3aKoH
COXPAHECHHUS SHEPTUHU B MEXaHUKE.
®poHTaTbHBIC 1a00pPATOPHbIE PAGOTHI U
ONBITHI.

1. MzyueHne 3aKoHa COXpaHEHH
MeXaHUYECKON 3HEPTuu (NIEKTPOHHAS
JIEMOHCTpAIIHSA).

Habnronenue 3a 3KcleprMEHTaIbHBIM ONPEEICHUEM U3MEHEHNS! KHHETUIECKOH U MOTCHIUAIbHON
SHEPrUHM TeNa MPH €ro CKaThIBAHUH M0 HAKIIOHHOH ITOCKOCTH.

@DopMynupoBaHUE COBMECTHO C MEJArOrOM Ha OCHOBE HCCIICIOBAHUS 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEPruu.

[IpeacTaBnenne npy MOMOIIHM MeAarora rpaHuLl IPIMEHUMOCTH 3aKOHA COXPAaHEHUsI SHEPT UL
PemeHre THIMOBBIX pacu&THBIX 337ad B 1—2 NMEWCTBUS C OMOPOM HAa AJITOPUTM, HPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C IIEJarOroM C UCIIONIb30BaHUEM 3aKOHA COXPAaHEHUsI SHEPTUH.

Pe3zepBHoe Bpems (3 u)

8 KJIACC (68 w)

Temamuueckuii
010K, membl

OcHoeHoe cooeprcanue

OcHogHble 6UObl 0eAMeTbHOCHU YU AULUXCA
(Ha ypoeHe yueOHbIX Oeiicimauil)
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Pa3neun 6. TemnoBble siBierus (28 1)
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Ctpoenue
H CBOMiCTBa
BeutecTBa (7 )

OCHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHO-
KWHETHYECKON TEOpPUH CTPOEHHS BEIIECTBA.
Macca u pa3meps! aTOMOB ¥ MOJIEKYJ. OTIBITHI,
TIOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHHS
MOJIEKYJISIPHO-KUHETHYECKOH TEOPHH.

Mopenu TBEPIOTO, KHUIKOTO U ra3000pa3HOTro
cocrosiHui BemmectBa. Kpucrammdeckue u
amop¢Hble Tena. OObsICHEHNE CBOWCTB T'a30B,
YKHUJKOCTEH M TBEPHBIX TN HA OCHOBE TOJIOKEHU I
MOJIEKYJISIPHO-KHHETHYECKOW TEOPHH.
CMmaunBaHue W KanwUIsIpHbIE SIBJIEHUS. TerioBoe
pacuMpeHue u cxxaTtHe.

JleMoHCTpanum®

1. Habnronenue GpOyHOBCKOTO JIBWIKEHUSL.

2. Habmonenue nuddysuu.

3. HaGmonenne  siBneHui
KalmJIJIAPpHBIX SIBJICHUH.

4. HabmroeHue TemIOBOro PaCIIUPEHHS T

5. 3MeHeHHe MaBiIeHUs ra3a MPH M3MEHCHUH
00bEMa M HarpeBaHUU WIH OXJIAKIACHUH.

®poHTATbHBIE 1a00paTOPHbIE PA0OTHI H
ONBITHI.

1. OmbIThI 0 OOHAPYKEHHIO ACHCTBUS CUIT
MOJIEKY/ISIPHOTO NPUTSDKEHUS (MIIN
3JIEKTPOHHAS JEMOHCTPALIKS).

2. OmBITH O BEIPAIIMBAHUIO KPUCTAILIOB
TIOBapEHHOM COJIM WUJIM caxapa.

3. OmbITHI O HAOJIOACHUIO TETUIOBOI'O
paclMpeHus ra3oB, KUAKOCTEN U TBEPABIX
TeIL.

4. OmpeneneHre JaBJICHUS BO3ayXa B OayuioHe
LINPHIIA.

5. OmBITHL, AEMOHCTPUPYIOIIHE 3aBUCHMOCTh
JIaBJICHUS BO3yXa OT ero o0béma u
HarpeBaHMs WIH OXJIAXKICHHS.

6. [TpoBepka rumoTe3bl INHEWHON 3aBUCUMOCTH
JUTUHBI CTOJIONKA >KUIKOCTH B
TePMOMETPUIECKOM TpyOKe oT
TEMIIepaTyphl.

CMaYMuBaHUsA u

HabnroneHue u MHTEpIPETANNS COBMECTHO C TIEJATOTOM OITBITOB, CBHACTEITHCTBYIONINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHH BEILECTBA: OMBITHI C PACTBOPEHUEM PA3NMYHBIX BEHIECTB B BOJIE.

Pemenme TMNOBBIX pacy€THBIX 3a4a4 B 1—2 AEWUCTBUS € OMOPOIl HAa allTOPUTM, IPEBAPUTEIHHO
Ppa300paHHBIA COBMECTHO C MEIAroroM 1o OIICHUBAHHIO KOIMYECTBA ATOMOB HJIM MOJICKYJT B CIIUHHIIE
00BEMa BeleCTBA.

[IpencraBneHre Ipyu MOMOIIIH TIEIArora OPOYHOBCKOTO JBWKCHUS, ABJICHUS TUGGY3UH U pa3THINi
MEX1y HUIMH Ha OCHOBE TIOJI0KEHUI MOJIEKYIIPHO-KMHETUIECKOW TEOPUHU CTPOCHHUS BEILIECTBA.
OOBsICHEHHME MPH ITOMOIIH TIeIarora ¢ OMOpoi Ha AUAAKTUICCKAN MaTepral OCHOBHBIX Pa3InIui B
CTPOEHHH Ta30B, )KHUJIKOCTEH U TBEPJIBIX TEJ C UCTIOIH30BAHUEM TIOJIOKEHUM MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUHU CTPOCHUS BEIECTBA.

[IpoBeneHue moa pykoBOICTBOM T€Iarora OMbITOB MO BHIPAIIMBAHUIO KPUCTAIIJIOB MTOBAPEHHOM COMN
WM caxapa.

[IpoBeneHre COBMECTHO C MEAAroroM M 00bsICHEHUE U3 MPEIIOKEHHOIO TIEPEUHS BBIBOJIOB OIBITOB,
JIEMOHCTPHUPYIOIINX KalWJUIApHbIC SIBJICHUS U SBJIEHUE CMauHMBaHUI.

OOBsCHEHHE C OMOPOIl Ha TEXHOIOTMYECKYIO KapTy MO/l PYKOBOJICTBOM IeJlarora pojiy KanuUIIPHBIX
SIBJICHUI /1715 IOCTYIIEHUs BO/IbI B opranu3M pacrenuit (MC — Ouosnorus).

Habro/ieHre OMBITOB 110 HAOJIIOCHUIO TEIJIOBOTO PACIIHPEHHS Ia30B, KHUIKOCTSH U TBEPABIX TEJI.
OOBsICHEHHE C OTOPOI Ha TEXHOJIOTHYECKYIO KapTy M0J] PYKOBOJICTBOM II€Iarora CoxpaHeHus: 0obéma
TBEPJIBIX TEJN, TEKYy4EeCTH KUAKOCTH (B TOM UYHUCIIE, Pa3HHUIIBI B TEKYIECTH U Pa3HBIX JKUAKOCTEN),
JIaBJICHH Ta3a.

HaGmronenue 3a mpoBeieHHEM OIBITOB, IEMOHCTPHUPYIOLINX 3aBUCUMOCTD JaBJICHHS BO3yXa OT €ro
00bEMa 1 HarpeBaHMs WU OXJIXK/ICHUS, U UX 00bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYIISIPHOT'O
YUYEHHSI.

AHanu3 npu MOMOIIH [1e1arora ¢ ONopoi Ha JUJAKTHYECKUN MaTepuall MPaKTHUECKUX CUTYalLlUH,
CBSA3aHHBIX CO CBOMCTBAMH ra3oB, JKUAKOCTEN U TBEPABIX TEI.
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Tennoewie
npoyeccot (21 u)

Temnepartypa. CBs3b TEMIIEPATYpPHI CO
CKOPOCTBIO TEIJIOBOTO ABM)KEHHS YaCTHI.

Buyrpennsist sneprusi. Crioco0b! HI3MEHEHUS
BHYTpPEHHEH SHEprUH: Teruionepeaaya u
coBepIleHre paboThl. Bujp! Temnonepenayun:
TEIUIONPOBOJHOCTh, KOHBEKIIMS, N3TyUCHHUE.

KonngectBo TETJIOTHI. VY nensHas
TEIUIOEMKOCTH BEIIECTBa. TermIo00MeH U TEIIOBOe
paBHOBecHe. YpaBHEHHE TEIJIOBOrO OanaHca.

[InaBnenue 1 oTBEpAEBaHNE KPUCTAIITHIECKUX
BEILECTB. Y ebHas TEeIIoTa IUIaBICHHUSI.
[Tapoo6pazoBanue u konaeHcanus. Vicnapenue
(MC). Kunenue. Y nenpHas Temiora
napooOpa3oBaHHsl. 3aBUCUMOCTb TEMIIEPATYPHI
KUIIEHHs OT aTMOC(EPHOro JaBieHus. BnaxHocTb
BO3/YyXa.

OHeprus TOIUIMBA. Y IeNbHAs TEIUIOTa
CTOpaHHsl.

[TpuHIUIBL pabOTHI TETIOBBIX JBUrATENCH.
KIIJ] TEIJIOBOTO
nBuraresisi. TemnaoBble IBUTaTENU U 3aIlIuTa
okpyxkartoreit cpenst (MC).

3aKOH COXPAaHEHHUS U MPEBPAILEHUS SJHEPTUH B
TeroBbIX mporeccax (MC).

JdemoncTpauumn
[IpaBuia usmMepeHus TeMIIepaTypsl.

1. Buasl Teronepenaydn.

2. OxulaxxieHHe MpU COBEPIICHUU PAOOTHL

3. HarpeBanue mpu coBeplIeHHH pPaOOTHI
BHEIIHIMH CHJIAMHU.

4. CpaBHEHHE  TEIDIOEMKOCTEH  pa3NUIHBIX
BEILECTB.

5. HaGmronenue kumneHus.

6. HaOmoneHne TOCTOSIHCTBA — TeMIIEpaTyphbl

TIPY TIaBJICHUH.
7. Mopenu TEIUIOBBIX JBUTATEIIEH.
@D poHTATBbHBIE 1a00pPaTOPHbIE PA0OTHI U
ONbITHI.
1. HabmoneHne n3MeHEHHS BHYTpEHHEH
SHEPTHH Tela B pe3yabTaTe TeIIonepeadu u
paboTHI BHEIIHHUX CHII.

O0ocHOBaHME IO TOATOTOBIEHHOMY aJlTOPUTMY COBMECTHO C IE€AAaroroM IpaBUiI M3MEPEHUs
TEeMIIEepaTyphL.

CpaBHeHHE pPa3IMYHBIX CIIOCOOOB N3MEPEHNS U KA TEMITEPaTyphbL.

HaGmonenue 3a npoBeieHUEM ONBITOB, IEMOHCTPUPYIOIIMX H3MEHEHHE BHYTPEHHEN SHEPTUH Tea B
pe3ynbTare Teronepeiayn U padoThl BHEITHUX CHIL.

HaOGmronenue 3a npoBe/ieHHEM OIBITOB, 00CYK/IEHHE MMPAKTUIECKUX CUTYaLNH, 1EMOHCTPHUPYIOIINX
pa3IuuHbIEe BUABI TEIUIONEPEAayy: TEIUIONPOBOAHOCTh, KOHBEKLIUIO, U3IIy4CHHUE.

HccnenoBanue ¢ onopoil Ha TEXHOJOTMUECKYI0 KapTy MO PYKOBOJICTBOM IeJarora siBJICHUs
TEII000MEHa ITPY CMEIIMBAHUY XOJIOJJHOM U Topsideld BOABL.

HaGimonenre ycTaHOBJICHUS TEIMJIOBOIO PAaBHOBECHS] MEX Ty FOpsYel M XOJIOHOM BOIIOH.
OnpeneneHne Ipy MOMOIIH ITE/Iarora KOJIM4ecTBa TEIJI0ThI, MOJIYYSHHOr0 BOJIOW IIPH TEII000OMEHeE ¢
HarpeThlM METAJUIMYECKUM IIUIHHIPOM.

Omnpenenenue 1o Tadiuie yaeabHOH TEMT0EMKOCTH BEIIECTRA.

Pemienne THIOBBIX pacu€THBIX 3aa4 B 1—2 NeHCTBUS ¢ OMOPOH Ha ajrOpUTM, IIPEABAPUTEIHHO
pa306paHHbIﬁ COBMECCTHO C II€JaroroM, CBA3aHHBIX C BBIYUCICHUEM KOJIHYCCTBA TCIJIOTHI U
TEII0EMKOCTH TIPH TETUIOOOMEHE.

Amnanus Ipy IOMOIIU neaarora CHTyaHHﬁ MPaKTUICCKOI'o0 MCTI0JIb30BaAHUA TEIJIOBBIX CBOICTB
BEILIECTB M MaTEPUAJIOB, HAIPUMED B LEIISIX SHEPTOCOEPEIKEHUS: TEIIION3OISLIHS,
sHeprocOeperaromue Kpoliy, TepMOAKKYMYISTOPHI U T. .

HaOnronenue siBeHni HCIapeHUs M KOHACHCAITUHL

Habiroznenue 3a vccieoBaHUEM TPOLIEcca NCIapEHHs Pa3IMIHBIX AKUAKOCTEH.

OOBsiCHEHUE O ANITOPUTMY COBMECTHO C MIEJaroroM sBJICHUM HCIAPEHUs M KOHJICHCAIIUY Ha OCHOBE
ATOMHO-MOJIEKY/ISIPHOTO YUCHHSI.

Habnronenue u 00bsicCHEHHE MpoLiecca KUIIEHNUs, B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATyPhl KUTIEHUS OT
JIABIICHMUS.

Onpezenenye o TabIHIe OTHOCUTEIBHOM BIQKHOCTH BO3-AyXa.

HaOmtonenue nporecca miaBiaeHs KpUCTANTMYECKOTO BELIECTBA, HAIIPUMED, JIbAA.

CpaBHeHHE 10 IIaHY MNpH ITIOMOIIM II€Aarora IPOIECCOB IUIABICHUS KPUCTAUIMYECKUX TEl
U Pa3MATYEHHUS [IPU HArpeBaHUU aMOP(HBIX TeIl.

OmnpeneneHue o TabIuIe yIelIbHOM TEIOTH MIABICHUS JIbJA.

OOBsicHEHHNE 0 CXEMeE TTociie 00CY)KIECHUSI C TIEaroroM SIBJICHHH MJIaBICHUS U KPUCTAIIM3ALUK Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOT'O yIEHHUSL.

Perrenne THTIOBBIX pacyETHRIX 3a/1a4 B |—2 IECTBUS C OOPO Ha aJITOPUTM, MIPEIBAPUTEIHEHO
pa300paHHBI COBMECTHO C TIEZIATOTOM, CBS3aHHBIX C BBIYMCICHHEM KOIMYECTBA TEILUIOTHI B IIPOIIEccax
TeIUIonepeaayuy NPy IIaBICHUH U KPUCTAIUIM3ALNH, HCIIAPEHUN M KOHCHCAIINH.

AHanu3 npy NOMOIIH TeIarora ¢ OIopor Ha AWAAKTHYECKUI MaTepHai CUTYaIli TIPaKTHIEeCKOTro
MIPUMEHEHMS SIBJICHNH TUTaBICHUS M KPUCTAJUTM3AINN, HAIPUMED, TOTyIEeHHE CBEPXUNCTHIX
MaTepHaioB, COJIEBast IPesKa H Jp.

AHanm3 npy NOMOIIH Tefiarora paboTel ¥ 00BSICHEHNE IPUHITAITA ISHCTBHS TETUIOBOTO JBUTATEIS.
Beruncienye KoandecTBa TEIIOTHI, BBIICSIONIETOCS P CTOPAHUH PA3IMYHBIX BUAOB TOIUIMBA, U
KII/I nurarens.
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2. UccnenoBanue sSBJICHUS TEIUIOOOMEHA TIPU
CMCIITUBAHUU XOJIOTHON ¥ TOPsTIeii BOMEIL.

3. OmnpezencHre KOTMYECTBA TEIUIOTHI,
TIOTY9E€HHOT0 BOJIOH ITpH TeItooOMeHe ¢
HATPETHIM METALTHYCCKUM ITHITHHIPOM.

4. OmpeneneHue yaenbHOH TEITOEMKOCTH
BEIIIECTBA.

5. HccnenoBanue mporiecca UCIapeHHsL.

6. OnpeneneHne OTHOCUTENBEHON BIIQXKHOCTH
BO3/yXa.

7. OnpezencHue yaeIbHOMN TETUIOTHI TUIABICHUS
JIBJIA.

O6CY)KI[CHI/IC COBMCCTHO C I€AaroromM 35KOJOIHYCCKHUX HOCJ'IGI[CTBI/Iﬁ HCIIOJIb30BaHUA ﬂBHl"aTCJ’Ieﬁ
BHYTPCHHET' O CIrOpaHusl, TCIUIOBBIX U FI/II[pOSJ'IeKTpOCTaHHI/Iﬁ (MC — DKOJIOI'us, XI/IMI/IH).

Pa3nes 7. DekTpuyecKkue ¥ MAarHUTHBIE siBJIeHus (37 9)

DyleKTpUIeCKHe
3apsiibl.
3apsKeHHbIE
TeJia M UX
B3auMoJjleiicTBUe
(7 4)

Onekrpu3anys Ten. J[Ba poa aIeKTpUIecKUuX
3apsaaoB. B3anumoselcTBre 3apsAKEHHBIX TEN.
3axon KynoHa (3aBUCHMOCTb CHIIBI
B3aUMOJICHCTBHS 3apSKCHHBIX TEJ OT BEJIMYMHBI
3apsi/IOB U PACCTOSHUSI MEXY TEJIaMH).

OnexkTpudeckoe ToJIE. Hampspkénnocts
aJIeKTpuuecKoro nond. IlpuHnun cynepnosunuu
3JIEKTPUYECKHX MMoJIeH (Ha KaueCTBEHHOM yPOBHE).
Hocurenu INEKTPHIECKHX 3aps70B.
OneMeHTapHBIN 3NeKTpudecKkuii 3apan. CtpoeHue
aToma. [IpOBOAHUKY U AUBIEKTPUKU. 3aKOH
COXPaHEHHUS IEKTPUUECKOr0 3apsa.

JdemoncTpauumn

1. Dnextpuzarus Ten.

2. JlBa poma DNEKTPHYECKHX  3apslioB |

B3aMMOACHCTBUE 3aPSUKCHHBIX TEI.

3. YCTpoliCTBO U IeHiCTBHE IEKTPOCKOIIA.

4. DneKTpocTaTHIecKast HHAYKIIHS.

5. 3aK0H COXpaHEeHHUS IEKTPIIECKUX 3apsIOB.

@D poHTATBbHBIE 1a00pPaTOPHbIE PA0OTHI U
ONbITHI.

1. OnpITHl 10 HAOTIOICHUIO AIIEKTPU3ALNH T

MHITyKIMEH U TIPU CONPUKOCHOBEHHH.

HabntoneHue 3a MpoBeJCHUEM OMBITOB I10 AJIEKTPH3ALNH TEll TIPH CONPUKOCHOBEHNUH U MHAYKIIHEH.
HabmoieHre 1 00bsCHEHHE C OMOPOH HA AUAAKTUICCKUN MaTepra B3aMMOICHCTBUS OJHOMMEHHO
1 Pa3HOUMEHHO 3apsKEHHBIX Tell.

OO0BsCHEeHKE TIPY TOMOIIY TIe/Iarora MPUHITUIA 1eHCTBHS AIEKTPOCKOIA.

OOBsCHEHHE COBMECTHO C IEAAroroM SBICHUN AJIEKTPU3ALMHU MPHU CONPUKOCHOBEHUH Te U
MHAYKLIKEH C UCTIOJIb30BAHUEM 3HAHUI O HOCUTEISAX JJIEKTPUUECKUX 3apsJI0B B BEILIECTBE.
PacnozHaBanue u OOBSICHEHHE IO CXEME COBMECTHO C IIEaroroM SIBJICHHM 3JIEKTPU3AINH
B OBCEJIHEBHOM KU3HU.

Habmronenve n o0bsicCHEHHE ¢ ONIOPOI Ha TEXHOIOTHYECKYIO KapTy ONBITOB, WILTIOCTPUPYIOLIHX 3aKOH
COXPAHEHHUS AEKTPUUECKOTO 3apsiaa.

HabmtoeHue ompITOB IO MOJEIUPOBAHIIO CHIOBBIX JIMHUHN JIEKTPUIECKOTO MOJIS.

HccenenoBanue noJ pykoBOICTBOM I€Aarora AEMCTBHs DJEKTPUUECKOTO IO HA MPOBOIHUKHU U
JUDIIEKTPUKH
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ocTostHHBI
JIeKTPUYeCKHit
Tok (17 4)

DNEKTPUYCCKUH TOK. Y CIIOBHS CYIICCTBOBAHUS
AIEKTPHUYECKOT0 TOKA. VICTOUYHUKY TOCTOSTHHOTO
ToKa. JIeWCTBUS AIEKTPHUIECKOTO TOKA (TEILTOBOE,
XUMHYECKOE, MAarHUTHOE). DJICKTPUICCKUH TOK
B JKHJKOCTSAX W rasax.

PaboTa 1 MOITHOCTB IEKTPUICCKOTO TOKA.
3akoH J[oyns—IJleHna. DneKkTpudecKkue Nenu u
MOTPEOUTEITH ICKTPHYCCKON YHEPTHUH B OBITY.
DnekTpuueckas 1emnb. Cuiia Toka. DJIeKTpUIecKoe
Harnpspkenue. COMpOTURIICHUE TPOBOTHUKA.

VY nenbHoe conpoTUBIIEHKE BellecTBa. 3akoH Oma
JUTA ydacTka 1enu. [locmenoBaTenbHoOe U
napajuieIbHOE COSTUHCHHE TIPOBOTHUKOR.
Kopotkoe 3aMbikaHue.

JleMoHCTpanuu®

1. ITpOBOAHHUKY U TUDIICKTPHUKH.

2. MoaenupoBaHue CHJIOBBIX

3MIEKTPUYESCKOTO OIS,

. ICTOYHUKY MOCTOSTHHOTO TOKA.

. JleicTBUSA 3IEKTPUYECKOTO TOKA.

. DJIEeKTPHYECKHUHA TOK B )KUAKOCTH.

. 'a30BBIi1 pa3psn.

. I3mepenue cuibl TOKa aMIIepMeTpoM.

. I3mepenue 3MeKTpUIecKOro HalpsHKeHUs
BOJIETMETPOM.

9. PeocraT 1 Mara3uH CONPOTHBIICHHH.

@D poHTATbHBIE 1a00paTOpPHbIE PadoThI U
ONbITHI.

JIMHUH

0O ~NO Ok~ W

JMccnenoBanue neiicTBUS 3JIEKTPUUECKOTO ITOJIS HA

TIPOBOJHUKHU U TUDJIEKTPUKH.

.Cbopxka u mmpoBepka pabOTHI STEKTPHUIECKOHN TN

IIOCTOAHHOI'O TOKaA.

.JM3mepenne u perymmupoBaHue CHIIBI TOKA.
. I3mepenue 1 perympoBaHue HaIpsHKECHUS.
.JMccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HYIIETO

4yepe3 pe3rcTop, OT CONPOTHBIICHHS PE3UCTOPA
W HaTPSDKECHHSI.

.OmBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh

AIEKTPHYECKOTO COMPOTHUBIICHUS MIPOBOJHUKA
OT €ro JITHHEI, TUTOIIAI! MOTIEPEYHOr0 CCUCHHS

HaOmronenue pa3nmuuHbIX BUIOB ACHCTBHS AJIEKTPHIECKOTO TOKA M OOHAPYKEHHE COBMECTHO C
MI€1aroroM 3TUX BUIOB ACHUCTBUS B TOBCEAHEBHON XKU3HH.

COopka 110 cxeMe M UCTIBITaHKe 0] KOHTPOJIEM TIeAarora JIeKTPHYECKOH [eMn MOCTOSIHHOT'O TOKA.
Habmonenue 3a neMoHcTpanyeil n3MepeHHs! CUITBI TOKa aMIIEPMETPOM.

HaOGmronenue 3a geMoHcTpanyel I3MepeHust AIIEKTPUIECKOT0 HAIIPSHKEHHS BOILTMETPOM.
[IpoBenenue n 0OBsICHEHNE TP TIOMOIIM YYUTENS OIBITOB, IEMOHCTPUPYIOLINX 3aBUCHMOCTD
3NEKTPUUYECKOT0 CONPOTUBIICHUS IPOBOJHUKA OT €r0 JUIMHBI, IUIOIAAN IOIEPEUYHOro CEUeHHs U
MaTepuana.

HaGimonenue 3a 1eMOHCTpanyei nceineoBaHus 3aBUCUMOCTH CHJTBI TOKA, TPOTEKAIOIIETO Yepe3
PE3UCTOp, OT CONPOTHUBIICHHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOpeE.

Bba3oBele npeacTaBieHus 0 NpaBUIax CIOKEHHs HAPSKEHUH MPH MOCIIEeI0BATEIEHOM COSIMHEHUN
JIBYX PE3UCTOPOB.

ba3oBeie npeacTaBieHus 0 IpaBUIax Ul CUJIBI TOKa MPU apayljieIbHOM COSTUHEHUH PE3UCTOPOB.
HaGumoenre 1eMoHCTpaliy Nefarora 0 CUTyalMsIX MoCleI0BaTebHOr0 U MapajieIbHOr0
COCAMHCHUA MMPOBOJHHUKOB B JOMAITHUX SJICKTPUICCKUX CETAX.

Penienre TUMIOBBIX pacu€THBIX 3a/1ad B 1—2 NEHCTBUS C OMOPOIA HA aJITOPUTM, MPEABAPUTETHHO
pa300paHHbBIIl COBMECTHO C MIEJ]Ar0roM € UCIONb30BaHueM 3akoHa Oma u Gpopmyi pacuéra
3JIEKTPUYECKOr0 COMIPOTUBIICHUS ITPU MOCIIEIOBATEIEHOM U MapaylieIbHOM COSTMHEHUN
MPOBOJHUKOB.

OmnpeneneHue ¢ ONOpoi Ha TEXHOMOMMYECKYIO KapTy IO PYKOBOJICTBOM Ielarora paboTsl
SIEKTPUYECKOr0 TOKA, IIPOTEKAIOLIETO Ye€PE3 PE3UCTOP.

OmnpeneneHue ¢ ONOPOH Ha TEXHOIOMMYECKYIO KapTy IO PYKOBOJICTBOM I€arora MoIIHOCTH
DIIEKTPUYECKOrO TOKa, BBIIEISIEMOI Ha PE3UCTOPE.
HabironeHue 3a uccine10BaHEM 3aBUCUMOCTH CHJIBI TOKA YEepE3 JIAMIIOUKY OT HAINPsKEHUs! Ha Heil.
Omnpenenenue ¢ Oropoii Ha TEXHOJIOTHYECKYIO KapTy 1ol pykoBoicTBoM neparora KITJ[ narpesaters.
HabOnronenue 3a uccnenoBanneM IpeoOpa3oBaHus SHEPTHU NIPU MOABEME TPY3a 3JIEKTPOABUTATEIIEM.
OOBsiCHEHHUE TT0CIIE PACCYXKIEHUS C [IEIaroroM M COCTABIICHUE IIaHa-KOHCIIEKTa YCTpOiicTBa U
NPUHIMIA ASHCTBUS JOMAIIHUX JJIEKTPOHATPEBATEIbHBIX IIPHOOPOB.

OOBsicHEHHUE TT0CIIE PacCyKJICHUS C TIEaroroM U COCTaBJIEHHUE IIaHA-KOHCIIEKTa MIPUYUH KOPOTKOTO
3aMBIKaHWs U IPUHIINIA JEHCTBUS IIABKUX ITPEJOXPAHUTENEH.

PemeHre THMOBBIX pacu&THBIX 3a7a4d B 1—2 NMEWCTBUS C OMOPOM HA AITOPUTM, HPEIBAPUTEITHHO
pazoOpaHHBI COBMECTHO C TIEAATOrOM C MCIIONB30BaHUeM 3akoHa J[xoyns—IJleHa.

HaOmtonienne BO3HIKHOBEHUS 3JIEKTPUIECKOT0 TOKA B KHUIKOCTH.
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1 MaTepuaa.

IIpoBepka npaBmia cioXeHHs! HAIPSHKEHUH TIPH
TIOCIIE/IOBATEIFHOM COEIMHEHUH JBYX
PE3HUCTOPOB.

IpoBepka npaBuma I CHIIBI TOKA TIPH
rapajyieIbHOM COSJMHEHUN PE3UCTOPOB.

.Onpenenenne paboTHI HIEKTPUIECKOTO TOKA,
WAYLIETO Yepe3 PEe3UCTOop.

0. Ompenenenre MOIIHOCTH AJIEKTPUIECKOTO TOKa,
BBIJIETISIEMON HA PE3UCTOPE.

1. HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA,
UIYIETO Yepe3 JIAMIIOUKY, OT HaNpsHKEHUsI Ha
Hel.

2. Omnpenenenne KI1/I narpesarernsi.
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MarnuTHble
siByieHus (6 1)

ITocTtosiHHbIE MarHuThl. B3anMopelicTBue
MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJIe.
MarnuTtHoe nose 3eMJIH U €ro 3HaYeHue JJis
>ku3HU Ha 3emute. OnbIT Opcreaa. MarHuTHoe
ToJie AJIEKTpUUeckoro Toka. [lpumenenue
9JIEKTPOMAarHuToB B TexHUKe. JleiicTBue
MAarHUTHOT'O TIOJISl Ha POBOJTHUK C TOKOM.
DNEeKTpOABUTraTENb TTOCTOSHHOTO TOKA.
Hcnonb3oBanue 31eKTpOABUraTEN el B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOpTE.
JemoHcTpanuu
1. B3auMoeiicTBUE MOCTOSTHHBIX MATHUTOB.
2. MonenupoBaHue HEBO3MOKHOCTH
pasjieneHus MnojitoCOB MarHUTa.
3. MonenupoBanue MarHUTHBIX
MIOCTOSTHHBIX MarHUTOB.
4. OnpIT Dpcrena.
5. MarautHoe moJie Toka. DJIeKTPOMarHuT.
6. JlelicTBre MarHUTHOTO TIOJIS HA MTPOBOJIHUK C
TOKOM.
7. OneKkTpoABUTaTEIb TOCTOSHHOTO TOKA.
®@poHTATbHBIE 1a00paTOpPHbIE PadoThI U
ONbITHI.

rnoneu

HccnenoBanyue MarHuTHOIO B3aUMOAEHUCTBUS

IIOCTOAHHBIX MarHuTOB.

.HSY‘IGHI/IG MAarHuTHOTI'O IT0JIA IIOCTOSHHBIX

MAar"HuToB IIpH UX 06’LCI[I/IHCHI/II/I " pa3zaeiICHUHN.

JMccnenoBanue qeiCTBUS AIIEKTPUUECKOTO TOKA Ha

MarHUTHYIO CTPEJIKY.

.OImBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD CHIIBI

B3aUMOICHCTBUS KaTyIIK ¢ TOKOM 1 MarHura
OT CHUJIBI TOKA U HAIIPABJICHUA TOKAa B KaTYIIIKE.

JM3yuenue neicTBUS MarHUTHOTO MOJIS Ha

TIPOBOJHUK C TOKOM.

.Koncrpynposanne n n3yaenne padbots

OJIEKTPOABUTATETIA.

JM3mepenue KII/] snekrpoasuratenbHoM

YCTaHOBKH.

HUccnenoBanue noj pykoBOACTBOM Telarora MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MAarHUTOB.
Nzydenue ¢ onopoi Ha TEXHOJIOTUYECKYIO KapTy MO PYKOBOJCTBOM I€Jarora MarHUTHOTO TOJIst
TTOCTOSTHHBIX MarHUTOB TIPH WX O0BCTUHCHUH U Pa3CcICHUN.

HabnroeHue 3a mpoBeICHUEM OIBITOB T10 BU3yaIH3aIlUH ITOJIS TOCTOSHHBIX MATHUTOB.

M3ydenue noa pykoBOACTBOM IeJarora siBJeHUs] HaMarHUYMBaHUS BEIIECTBA.

HccnenoBaHne COBMECTHO C MEAATOroM JEHCTBUSA 3JIEKTPUUECKOr0 TOKa Ha MAaTrHUTHYIO CTPEINKY.
HabnroneHue 3a mpoOBENCHUEM OITBITOB, JEMOHCTPUPYIOIIUX 3aBACHMOCTh CHJIBI B3aUMOJCHCTBHS
KaTYILIKA C TOKOM U MarHuTa OT CHJIbl M HamlpaBJIEHUsI TOKA B KaTyIIKe.

AHanu3 Tpy MOMOIIM TeJarora CUTyaluid MpaKTHYeCKOro MPUMEHCHHS 3JICKTPOMArHuToB (B
OBITOBBIX TEXHUYCCKHUX YCTPOUCTBAX, MPOMBIIIJICHHOCTH, MEIUIIUHE).

Nzydenue ¢ onopoif Ha TEXHOIOTHYECKYIO KapTy MO/l PYKOBOJICTBOM Te/iarora AeMCcTBUSI MArHUTHOTO
TOJISl Ha TIPOBOJTHUK C TOKOM.

Nzydenue c omopoit Ha TUAAKTUUECKUN MaTeprall IeUCTBUS dJEKTPOABUTATES.

Nsmepenue coBmectHo ¢ nenarorom KITJI anexTponBUraTenbHOM YCTaHOBKH.

bazoBble npencraBieHus 0 pa3iuuHbIX IPUMEHEHHSIX IIEKTPO/IBUTATENeH (TPaHCIIOPT, OBITOBBIE
YCTPOWCTBA U IIp.).
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JIEKTPOMATHHUT
Hasl MHIYKIHUs
(4)

OnbITHI Dapanest.

SIBnenue
3IeKTpoMarHuTHOM nHaykuuu. [Ipasumo Jlenna.
Onekrporeneparop. CrocoOb! MOTYICHUS
3IEKTPUYECKON 3HEPTHH. DIEKTPOCTAHLIUU Ha
BO30OHOBJISIEMBIX NCTOYHHKAX YHEPTHU.

JleMoHCTpaum’

1. UccnenoBanue siBII€HNS JIEKTPOMAarHUTHOM

WHYKIWH.
2. OnbrTel Dapajest.
3. 3aBHCUMOCTh HaIpaBJIeHHs WHIYKIIMOHHOTO
TOKa OT YCJIOBUI €r0 BO3HUKHOBEHUS.
4. DnexTporeHepaTop MOCTOSIHHOTO TOKa.
@ poHTATBbHBIE 1a00paTOpPHbIe PadoThI U
ONBITHI.

1. OmbITHI MO UCCIIEOBAHHUIO SIBIICHUS
3JIEKTPOMArHUTHOM MHIYKIIMU: UCCIIEIOBaHNE
W3MEHEHUI 3HaYeHHs Y HalpaBIICHUS
WHJYKIIMOHHOT'O TOKa.

HpOBeZ[eHI/Ie COBMECTHO C II€AaroroM OIIBITOB ITO UCCIICAJOBAHHIO SABJICHHA BHGKTpOMaFHHTHOfI
UHAYKOHUU: UCCIICAOBAHNEC W3MCHEHUH 3HAYCHUS U HallpaBJICHUA UHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 u)

TemaTuuyeckuii
0JI0K, TEMA

OcHoBHOe coaepkaHue

OcHOBHBIE BUAABI JeSITeTbHOCTH YYALUXCS
(Ha ypoBHe y4eOHBIX AeiicTBHIA)

Paznen 8. Mexanuueckue siBjaenus (40 q)
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Mexanunyeckoe
JIBHKEHHE

U CIIOCOOBI €ro
onucanus (10 1)

Mexanudeckoe IBIKeHne. MarepuaibHas
touka. Cucrema orcuéra. OTHOCUTEIBEHOCTD
MEXaHWYIECKOro JBMKeHns. PaBHOMepHOE
psIMOJIMHEHHOe IBIKeHne. HepaBHOMepHOE
NpsIMONTMHEWHOe IBIKeHne. CpeqHsis u
MT'HOBEHHAs! CKOPOCTb TeJla MpH
HEpaBHOMEPHOM JIBHKECHHH.

VYckopenue. PaBHOyCKOpeHHOE
npsiMoJIMHEHHOe JIBMKeHne. CBOOOTHOE
magenne. OneITel [anunes.

PaBHOMepHOE ABMKEHHE IO OKPYKHOCTH.
[lepuon u yacrora obparnienus. Jlunelinas u
yrioBas CKOpocTH. LleHTpocTpemuTensHoe
YCKOpEHHE.

JdeMoHcTpauun

1. HaGmronenue MeEXaHUYECKOro IBUKEHUS
TeJla OTHOCUTEIHHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHe yTel U TPASKTOPHI IBIKEHUSI
OJTHOT'O M TOT'0 7K€ TeJIa OTHOCUTEIHHO
pa3HbIX TEN OTCUETA.

3. M3amepeHue CKOPOCTH U YCKOPEHUS
IPAMOJTUHEWHOTO JBIKEHHUS.

4., NccnenoBaHue
PaBHOYCKOPEHHOT'O ABIKCHHUS.

5. Habnronenue qBMKeHUs Tena 1o
OKPYKHOCTH.

6. HaOironeHne MeXaHHYECKUX SIBJICHUIA,
MIPOUCXOIAMINX B CUCTEME OTCUETa
«Tenexxkay npu e€ paBHOMEPHOM U
YCKOPEHHOM JBIKEHHH OTHOCUTEIHFHO
KaOuHeTa PU3MKH.

®@poHTATBbHBIE J1a00paTOPHbIE PadOTHI U
ONbITHI.

1. KoHCTpyHnpoBaHue TpakTa Ui pa3roHa U
JAITBHEHIIIET0 PAaBHOMEPHOT'O IBIKCHUS
IIapuKa WITH TEIeKKH.

2. OmpefiersieHue CpeiHei CKOPOCTH
CKOITBKEHUSI OpYCKa W JBUKCHUS
IapuKa 10 HAKJIIOHHON TTOCKOCTH.

3. OmpenerneHne YCKOpEHUs Tena npu
PaBHOYCKOPEHHOM JBIDKEHUH 1O

IPU3HAKOB

AHanm3 ¢ IOMOIIBIO ITe1arora u 00CyX/IeHNEe Pa3IMIHBIX IPUMEPOB MEXAHUYECKOTO JIBIKCHUSL.
OO6cyxIeHrne COBMECTHO C IMeIaroroM IrpaHull IPIMEHUMOCTH MOJENN «MaTeprualibHast TOUKay.
Omnucanue nocie 00CyXIeHHs C eJaroroM MEXaHHUeCKOro ABMKEHHS Pa3IMIHBIMH CIIOCO0aMu
(ypaBHeHme, TabmuIa, rpaduk).

AHanmu3 TOA  pPYKOBOACTBOM  I€Aarora
OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBM)KEHUSI.
HaOmonenne MexaHH4YecKoro JBIKEHNUS Tella OTHOCUTENBEHO Pa3HbIX TeJl OTCUETA.

CpaBHeHue nyTel ¥ TPAeKTOPUH JBIKEHUS C OITOPOH Ha TEXHOJIOTMUYECKYIO KapTy MOJ PYKOBOACTBOM
rejarora OJHOTO M TOrO e TeJla OTHOCUTENBHO Pa3HBIX TEN OTCYETA.

AHanu3 ¢ moMouIblo rearora Tekcra ['anumnest 00 OTHOCHTENBHOCTH JIBM)KEHHS; BHITIOTHEHUE 331aHIN
T0 TEKCTY (CMBICTIOBOE YTEHUE).

[MpocTeiimne BEIMUCIEHHS 10 00pa3Ily CPEAHEH CKOPOCTH CKOJIBKEHUS OpyCKa WIIN IBIDKEHUSI IapHUKa
10 HAKJIOHHOM MIIOCKOCTH.

AHanuz 1 00CyXJIeHHE C ONOPOI Ha TEXHOJIOTHYECKYIO KapTy M0J] PYKOBOJICTBOM Ile/iarora cnocoooB
MPUOTHKEHHOTO OIpe/eNIeHs] MTHOBEHHON CKOPOCTH.

OnpenerneHue nocie paccy/JIeHus € IearoroM 1o cXxeme CKOpOCTH PaBHOMEPHOT'O ABWKEHUsI (IIapHuKa
B )KHUIKOCTH, MO 3JIEKTPUIECKOr0 aBTOMOOMIIS | T. I1.).

OmnpeneneHne COBMECTHO € TIEJaroroM IyTH, MPOHIEHHOr0 3a JAHHBIA IPOMEXYTOK BPEMEHH, U
CKOPOCTH Tella 110 rpadviKy 3aBUCMOCTH ITyTH PABHOMEPHOTO JIBIKEHHUS OT BPEMEHH.

HavanbHble npeacTaBiIeHre 0 IPUHIMIAX AeHCTBHSA MPUOOPOB, H3MEPSIOIIUX CKOPOCTh
(ciumomeTpoB).

IIpocreiimye BEIYUCIEHUS IO 00pa3ily ITyTH U CKOPOCTH IPH PaBHOYCKOPEHHOM MPSIMOIUHEHHOM
JBIKCHUM TeTa.

OrmnpeneneHue COBMECTHO € TI€AAaroroM NPOHIEHHOro IIyTH M YCKOPEHUS ABIKSHUS Tena o rpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O MPSAMOIMHEHHOIO IBI)KEHHUS Tela OT BPEMEHH.
OmnpeneneHue ¢ HOMOIIBIO IIeJarora yCKOpEeH s Tela IpH paBHOYCKOPEHHOM JABHMKEHHUH M0 HAKJIOHHOH
IUIOCKOCTH.

W3mepeHue 1o cxeMme nocie pacCyKIEeHHs ¢ IIeAaroroM Meproaa U 4acTOThl 0OpaIleHus Tena 110
OKPY>KHOCTH.

OmnpenencHue HaXOXKICHUS IO PYKOBOACTBOM II€arora CKOPOCTH PaBHOMEPHOI'O ABM)KEHHS TeEja
10 OKPY>KHOCTH.

Perrenne THTIOBBIX pacyETHRIX 3a/1a4 B |—2 IECTBUS C OOPO Ha aJITOPUTM, MIPEIBAPUTETHEHO
pa300paHHBIN COBMECTHO C IIEIaroroM Ha OIpe/ie/IeHNe KHHEMATHIECKUX XapaKTEPUCTHK
MEXaHMYECKOTI'0 IBM)KEHMS Pa3TMIHBIX BHIOB.

Pacnio3naBanue u npuOIMKEHHOE ONMMCAHUE MO 00pas3ILy Mocie 00CYKAECHHS C MEAArOroM Pa3InIHBIX
BHIOB MEXaHMYECKOTO ABIKEHHS B IIPUPOJIE M TEXHUKE (HA ITpUMepax CBOOOIAHO MalaloIiX Tell,
JBYDKCHUS )KMBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEICTB H AP.).

JKH3HCHHBIX CHTyaHHﬁ, B  KOTOPBIX  IIPOABJIACTCA

54




HAKJIOHHOM IINTIOCKOCTH.

4. VccrnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHON CKOPOCTH.

5. [IpoBepka TUITOTE3HI: €CITH TPU
PaBHOYCKOPEHHOM JBIDKCHUU 0e3
HavyaJIbHOM CKOPOCTH ITyTH OTHOCSITCS KaK
pan HEYETHBIX YHCell, TO
COOTBETCTBYIOIINE TIPOMEXKYTKHU
BpEMEHU OJIMHAKOBBI.

Bi3aumopneiictBue
Tea (20 v)

Ilepserit 3akoH Hetotona. Bropoit 3akon
Herorona. Tpetnii 3akon Hetotona. [puniun
CYINEepIO3ULINHU CHIL.

Cua ynpyroctu. 3akoH I'yka. Cuna TpeHus:
CHJIa TPEHHUS CKOJIBKEHHs, CHJIa TPEHHS MTOKOS,
Jpyrue BUIbI TPEHHUS.

Cua TSKEeCTH U 3aKOH BCEMHPHOTO
TSATOTEHHsI. Y CKOpEHHE CBOOOHOTO MaICHHUSI.
JBmwxenne rianet Bokpyr Conuma (MC).
IIepBas kocmuueckas ckopocts. HeBecomocTs u
Heperpy3KHu.

PaBHOBecue MaTepHuanbHON TOUKH.
AbcomrotHo TBEpIOE Teno. PaBHOBecue
TBEPAOrO TeJa € 3aKPEIUIEHHOM OChIO
BpaieHus. MoMmeHT cuibl. LIeHTp TsbkecTH.

JdemoncTpauumn

1. 3aBHCHMOCTD YCKOPEHUS Tea OT MacChl

TeNna U JAEHCTBYIOLIEN Ha HET'O CUJIBI.

2. HaOmronenue paBeHCTBa cynn

B3aUMOJIEICTBHU TEI.
3. M3MeHeHue Beca Tela IpH YCKOPEHHOM
JBIDKCHHH.
®poHTATbHBIE 1a00pPaTOPHbIE PAGOTHI U
ONBITHI.

pu

1. VccnenoBaHue 3aBUCHMOCTH CHITBI TPEHHS
CKOJIBXEHUSI OT CHJIBI HOPMAIJILHOT'O
JIaBIICHUSL.

2. Onpenenenue ko3(hGuIMeHTa TPEHUSI
CKOJIBXKCHHSI.

Habmonenue 1 00CyXJeHue COBMECTHO C IEIaroroM OIBITOB C JABW)KEHHEM Tella TIPH yMEHBIICHUN
BIIMSIHUS IPYTHX TEJ, MPEMSTCTBYIOIUX JBIKEHHIO.

AHanu3z 1o cxeMme 1ocje paccykKJIeHHUs C eAaroroM Tekcra ['anusies ¢ onucaHueM MBICICHHOTO
OKCIICPUMECHTA, O6OCHOBLIB8,}OU.ICFO 3aKOH MHCPIMH, BBITIOJTHEHNE 3a)1aHm71 I10 TEKCTY (CMI)ICJ'[OBOG
YTEHHE).

OO6cyxeHure o pyKOBOJCTBOM IeJarora BO3MO)KHOCTH BBIIIOTHEHUS 3aKOHA HHEPLIMH B PA3ITUYHBIX
CUCTEMAX OTCYETA.

HabntoneHue u 00CyKaeHHEe COBMECTHO C NIEJArOroM MEXaHW4ECKHX SIBIICHUH, IPOUCXOMSIIHX B
cucreme orcuéra «Tenexka» npu e€ paBHO-MEPHOM U YCKOPEHHOM JBH)KEHUH OTHOCHTEIBHO KaOuHeTa
¢bu3uku.

JlelicTBUs ¢ BEKTOpaMH CUIL: BBITNIOJIHEHHUE 3aJAHUH 110 CJI0XKEHUIO U BBIYMTAHUIO BEKTOPOB.
HabGnroneHune 3a NpoOBEJEHHEM OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCHUMOCTb YCKOPEHHsI Tena OT
MPUIIOKEHHON K HEMY CHJIBI M Macchl TeJa.

AHanu3 1 00BsCHEHHE C OIIOPOM Ha TEXHOJIOTHYECKYIO KapTy MO pYKOBOJICTBOM II€/1arora siBJICHUM ¢
UCII0JIb30BaHUEM BTOPOro 3akoHa HeroToHa.

Perrenne THTIOBBIX pacyETHBIX 3a/1a4 B |—2 NeiiCTBUS C OMOPOI Ha aJITOPUTM, MIPEeaBAPUTEITHEHO
pa300paHHBI COBMECTHO C IIEIaroroM C UCIIOIb30BaHWEM BTOPOro 3akoHa HeloToHa u npasuia
CIIOXKEHUS CHIL.

OmnpeneneHne COBMECTHO C ITEAATOTOM KECTKOCTH MIPYKHHBI.

AHanu3 cuTyalui ¢ Oropoi Ha TEXHOJIOTHIECKYIO KapTy IO/ PYKOBOACTBOM II€Aarora, B KOTOPBIX
HAOMIOAr0TCs ynpyrue aedopMaiv, 1 uX 00bsICHEHHE C HCIIOIh30BaHNEM 3aKoHa ['yKa.

Perrenne THTIOBBIX pacyETHRIX 3a/1a4 B |—2 eCTBUS C OIOPOH HA aJITOPUTM, MIPEIBAPUTENHEHO
pa300paHHBIN COBMECTHO C IIEIarOroM C UCIIOIb30BaHUEM 3aKoHa [ yka.

HccnenoBanre npy MOMOIIM IIEJarora 3aBUCHMOCTH CHJTBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOT'O
nasneansi. COBMECTHOE 00CYX/I€HNE PE3yNbTaTOB HCCIEOBAHMS.

OmnpeneneHue Mo KOHTPOJIEM TI€Arora ¢ oropoii Ha KOHCHEKT KOA(Q(UITHEHTa TPEHNS CKONBKECHHS.
W3Mepenne ¢ TOMOIIBIO 1earora CHTbl TPEHHUS TTOKOSI.

PelieHre TUNOBBIX pacy€THRIX 3a7ad B 1—2 NelicTBUS ¢ OMOPOM HA alrOPUTM, MPEABAPUTEILHO
pa300paHHBII COBMECTHO C MEJAroroM C UCIIONb30BaHNEM (POPMYIIBI TSl CHITBI TPEHUSI CKOJIBKCHUS.
AHanu3 1o cxeMme MOCle pacCyXIEHHs Tearora O IBWKECHHUH Tell TOJIBKO MOJ NEHCTBHEM CHIIBI
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3. Onpenenenyne KECTKOCTH MTPYKHUHBL.

TSXKECTH — CBOOOTHOTO MaJICHUSI.
OOBsicHeHHE 110]] PYKOBOJICTBOM II€/Iarora He3aBUCHMOCTH YCKOPEHHsI CBOOOTHOTO TTa/ICHNST OT MacChl
Tena.

OI11eHKa COBMECTHO C MEIaroroM BETMYHHBI CHTBI TATOTCHUS, ISHCTBYIONICH MEXK Ty TBYMS TeIaMu (JIIs
Pa3HBIX Macc).

AHanu3 ¢ ormopoi Ha JUIAKTHYSCKUI MaTeprall IBMKCHHUS HEOSCHBIX TEJl O/ JCHCTBUEM CHITBI
TATOTCHUSA (C UCIIOJIE30BAHHEM JOTOHUATEIBLHBIX HCTOYHHKOB HH(POPMAIIUH).

Pemenue TMOBBIX pacy€THBIX 3a7a4 B 1—2 J€MCTBUS C OMOPOIl Ha allTOPUTM, TIPEBAPUTEIHHO
Ppa300paHHBIA COBMECTHO C TIEIAaTOrOM C UCIIOJB30BAaHUEM 3aKOHA BCEMHUPHOI'O TATOTCHUS U (HOPMYITBI
JUIsL pacy€ra CHJIbI TSKECTH.

Habumonenue u o0cyxieHHe ¢ MOMOIIBIO ITeAarora orbITOB MO N3MEHEHHIO Beca Tella IMPH YCKOPEHHOM
JIBYDKCHHU.

AHanu3 ¢ TOMOIIBIO MeJlarora ycaoB1i BO3HUKHOBEHUSI HEBECOMOCTH U MEPETPY3KU.

Pemenune TMOBBIX pacy€THBIX 3a7a4 B 1—2 J€HCTBUS C OMOPOIl Ha allTOPUTM, TIPEBAPUTEIHLHO
pa300paHHbBIl COBMECTHO C TIEJIar0roM Ha ONpe/ie/IieHUe Beca Tella B Pa3iIMYHbIX YCIOBHSX.

AHanuz ¢ onopoi Ha TEXHOJIOTMYECKYIO KapTy IOl PYKOBOACTBOM I€/larora Cujl, IeHCTBYIOIUX Ha
TeJ10, MOKOSIIeecs Ha OIope.

Onpenenenyre ¢ MOMOIIBIO MTeAarora eHTPa TSHKECTH PA3INIHBIX TEL.
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3akonnt
COXpaHeHus
(104

Nmmnynbe Tena. U3MeHenue uMmimyinbca.
Nmrrysbe cuitbl. 3aKOH COXPaHEHUS IMITYIThCA.
PeaxtuBHOe mBmxenue (MC).

Mexanunueckast paboTa 1 MOIIHOCTh. Pabora
CHJI TSDKECTH, YIPYTrocTH, TpeHus. CBA3b
SHepruu u padotel. [loTeHIMaNbHAS YHEPTUSA
Tela, TOHATOrO HaJl TOBEPXHOCTHIO 3EMITH.
[ToreHnmaabHast SHEPTUSA CIKATON TP yXKHHEI.
Kunernueckas sueprus. Teopema o
KUHETHICCKOHN SHEPTHH. 3aKOH COXPaHCHHUS
MEXaHUYCCKOU YHEPTUU.

JemoHcTpanuu
1. Tlepenaya ummynibca TpH B3aUMOJCHCTBUH
Tell.
2. IlpeoOpazoBanus SHEPru1 npu

B3aUMOJCUCTBUH TEIL.

3. CoxpaHeHHEe UMITyJIbca P HEYIIPYroM
B3aMMOJICHCTBHH.

4. CoxpaHeHUE UMITYJIbCa TIPH a0COIIOTHO
YIPYTOM B3aUMOZACHCTBUH.

5. HaOmioneHue peakTUBHOTO JBH)KEHUS.

6. CoxpaHeHHe MEXaHUYECKOH SHEPIHHU NIPU
CBOOOIHOM INa/ICHUH.

7. CoxpaHeHHE MEXaHUYECKOH SHEPTHH TIPU
JBIDKCHUM TeJa MOA JeHCTBUEM NPYKUHBL.
®poHTATbHBIE 1a00paATOPHbIE PA0OTHI H

ONBITHI.

1. Ompenenenue pabOTHI CUITbI TPEHUS MIPU
PaBHOMEPHOM JIBU)KEHHH Tella 110
TOPU30HTAJIBHOMN MOBEPXHOCTH.

2. Omnpenenenne paboOThI CHIIbI YIPYTOCTH MPU
oasEME TPy3a C UCIIOIb30BaHHEM
HETIOJIBIKHOT'O Y TIO/IBMKHOTO OJIOKOB.

3. M3ydeHue 3aKOHA COXpAaHEHHUS YHEPTUH.

Habmonenue u o6cyx/ieHre ¢ TOMOIIBIO TT€Aarora OMnbITOB, IEMOHCTPUPYIOIIUX TIepeaady IMITyIbca
IIPY B3aMMOJICHCTBHY TeJl, 3aKOH COXPaHEHHs NMITYJIbCa IPH A0COIIOTHO YIPYTOM U HEYIPYTroM
B3aUMOJICHICTBHU TEIl.

HaOGmronenne neMoHCTpanuyy regarora CUTyaliii B OKpY>KaroIen )KU3HU € UCIOIBb30BaHUEM 3aKOHA
COXpaHEeHHUs UMITYJIbCa.

PacniozHaBaHue ¢ onopoii Ha TEXHOJIOTMYECKYIO KapTy MO/ PyKOBOACTBOM IEAArora sBjIeHUs
PEaKTUBHOTO ABWXEHUsI B pupoje U TexHuke (MC — Ouonorus).

IIprMeHeHre COBMECTHO € MEIaroroM 3aKOHa COXpAaHEHUs MMITyNbCa JUIs pacyéra pe3ynbTaToB
B3aMMOJICHCTBUA Ten (Ha IMpUMepax HEYNPYroro B3aUMOJEUCTBHUS, YIPYroro LEHTPaJbHOrO
B3aMMO-ACHUCTBHS IBYX OAMHAKOBBIX TEJ, OJHO U3 KOTOPBIX HETO-BI)KHO).

Pemenre THIOBBIX Pacu&THBIX 3a/1a4 B 2—3 JEUCTBUS C ONIOPOH Ha ajrOpUTM, IPEIBAPUTENHEHO
pa300paHHBIIl COBMECTHO C TIEJJArOroM C UCIIOIB30BAHUEM 3aKOHA COXPAaHEHHS UMITYJIbCA.
OnpeeneHre ¢ OMOPOi Ha MTUAAKTUYCCKUN MaTepuan paboThl CHIIBI YIIPYTOCTH MPH MOAbEME Tpy3a
C HCIIOJIb30BaHNEM HENOABIKHOTO M MTOABHKHOT'O OJIOKOB.

W3mepeHue COBMECTHO C IIEJarOroM MOIIIHOCTH.

H3mepenue ¢ moMOLIbIO Me/Iarora NoTeHHaIbHON YJHEPTHH YIPYTo Ae(h) OPMUPOBAHHOMN NP YXKHUHBI.
I/Ismepe}me COBMECCTHO C II€cagaroromMm KHHETHYECKOM OHEPruu Teja 1o JINHE TOPMO3HOTO IIYTH.
Ha6HIOJleHHe 3a OKCIEPUMCHTAJIbHBIM CPaBHCHUEM U3MECHCHUA HOTCHHHaHLHOﬁ U KMHETHYECKOU
SHEPruil Tena Npy JBUKEHUHU 110 HAKJIIOHHOM TUIOCKOCTH.

HaObmronenne 3a 3KcreprMEHTaIbHON MPOBEPKOM 3aKOHA COXPAaHEHHS] MEXaHHYECKOW SHEPrHH MpHU
CBOOOIHOM ITaJICHUM.

IIpumeHeHrne Ha HayajlbHOM YPOBHE, C ONOPOM HAa AMIAKTUYECKMM MaTepuall 3aKOHA COXPAHECHHUS
MEXaHUYECKOM dHEPruu i pacuéra NOTECHIIMAJIBHON U KUHETUYECKOW SHEPI Uil Tena.

Peiienre THNOBBIX pacyéTHBIX 3a7ad B 1—2 nelicTBUs ¢ OMOPOM Ha allTOPUTM, MPEABAPUTEIHLHO
Ppa300paHHBIf COBMECTHO C I1€1ar0roM C HCIOIb30BAaHUEM 3aKOHA COXPAHEHUSI MEXaHUYECKOH SHEPrHu.

Pazoen 9. Mexanuueckue xonebanus u ¢onnst (15 u)
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Mexannueckue
Kosedanus (7 4)

KonebarensHoe nBmxenne. OCHOBHBIE
XapaKTEePUCTUKH KoJleOaHU: TIEpHOJI, YacToTa,
aMIUINTyza. MaTtemMaTH4eCKUil U IIPY>KUHHBII
MasTHUKH. [IpeBpalnenne sHepruy npu
KoJie0aTenbHOM JIBUYKEHHH.

3aryxatomue KonebaHus. BeIHyKIeHHbIe
konebanus. Pezonanc.

JleMoHCTpamum®

1. HabnroneHue KonebaHuii Tel Mox
JEUCTBHEM CHIIBI TSDKECTH U CUJIBI
YHOPYrOCTH.

2. Habmonenue xonebaHuii rpy3a Ha HUTH |
Ha MIpYy>XHHE.

3. HaGmoieHre BBIHYX/ICHHBIX KOJIeOaHUH 1
pe3oHaHca.

®@poHTATBbHBIE JJa00paTOPHbIE PadoTHI U
ONBITHI.

1. Ompezenennie 4acToOThI U EPUOAA

KoJIe0aHNi MaTEMaTHYECKOT'O MasTHHKA.

2. OnpernesieHre 4acTOTHl ¥ IEPHOAA
KoeOaHUi NPY>)KUHHOTO MasTHHUKA (MIIH
3JIEKTPOHHAS IEMOHCTPALIKs).

3. UccnenoBanue 3aBUCUMOCTH IEPHOA
KoneOaHHH TOIBELIIEHHOI'0 K HUTH IPpy3a OT
JUTHBI HUTH.

4. HccnenoBaHue 3aBUCHMOCTH IIEPHOIA
KoJIe0aHUi MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a (WIH 3JEKTPOHHAS
JIEMOHCTpAIIHSA).

5. IIpoBepka HE3aBUCHUMOCTH IIEpHOIA
KoJe0aHui rpy3a, MOABEIIEHHOr0 K HUTH,
OT Macchl rpysa.

6. OmBITEL, IeMOHCTPUPYIOIIUE 3aBHCUMOCTh
neproja KonebaHuil py>kKHHHOTO
MasTHHKa OT MAcCHI IPy3a H )KECTKOCTH
TIPY>KUHBL

7. smepenne yCKOpeHHs: CBOOOTHOTO
THaICHUS (v SJIEKTPOHHAS
JIEMOHCTPAITHS).

HaOmonenue koneGannii o1 1€HCTBHEM CHIT TSDKECTH U YIPYTOCTH M OOHApY)KEHHE NP ITOMOIIN
resfarora moJ00HBIX KojeOaHMii B OKpY)KaIOIIEeM MUPE.

AHam3 COBMECTHO C IIeJIaroroM Koje0aHuii rpy3a Ha HUTH 1 Ha IpyxuHe. OnpeielieHue 1o adropuTMy
Y4acTOTHI KOJIeOaHUI MaTeMaTHYECKOro U MPYKUHHOTO MasITHUKOB.

Habmronenue u o0bsicHEHNE € TIOMOILBIO TIEZIarora siBJICHUs pe30HaHCa.

HccnenoBanue ¢ oropoii Ha ajuropuT™, IpeIBapUTEIHHO Pa300paHHBI COBMECTHO C ITE€AaroroM,
3aBHCHMOCTH NIEpHO/Ia KOJIeOaHUi TOABEIIEHHOTO K HUTH I'py3a OT JUTUHBI HUTH.

IIpoBepka c oropoil Ha TEXHOJIOTHYECKYIO KapTy MO/ PyKOBOJACTBOM II€Aarora He3aBUCUMOCTH ITEPHOAa
KoJie0aHui rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChI rpy3a.

Habimonenue 1 00CyxeHHe 0] PYKOBOJICTBOM IIE/Iarora OIbITOB, IEMOHCTPUPYIOLIHX 3aBUCHMOCTb
nepro/ia KonebaHuid Ipy)KHHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH NPYKHUHBI.

IIpuMeHeHne ¢ MOMOIIBIO MeAarora MaTeMaTHYECKOTr0 ¥ NPYKMHHOT'O MasgsTHUKOB B Ka4eCTBE MOJIeTIeH
JUTSL OITMCAHUS KOJICOAHUM B OKPYKAIOIIEM MUpE.

Perenne THIOBBIX pacd€THBIX 3a/1a4 B | —2 neiicTBUS ¢ OMOPOM Ha aJITOPUTM, ITPEIBAPUTENTEHO
pa300paHHbIil COBMECTHO C TIEJ]Ar0OrOM, CBSI3aHHBIX C BHIYMCICHHEM HJIM OLIEHKOM 4acTOoThI (Mepro/a)
KonebaHui
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Mexanu4yeckue
BOJIHBI. 3BYK
(CRY)

MexaHnnueckue BOJIHBL. CsaoiictBa
MeXaHWYeCKUX BOJH. [IpononbHbIe 1
TIoriepeyHbIe BOJHBI. J[THa BOJIHBI M CKOPOCTD
e€ pacnpocTpaHeHHs1. MexaHHIecKHe BOJIHEI B
TBEPIIOM Telie, ceficmmuueckue BoiHbI (MC).
3ByK. ' pOMKOCTB 3ByKa M BBICOTA TOHA.
Ortpaxenue 3ByKa. IHPpa3ByK H yIbTpas3ByK.
JleMoHCTpamum®
1. PacnpocrpaHenue
MOMEPEYHBIX BOJIH.
2. HaGmonenue 3aBUCUMOCTH BBICOTHI 3ByKa
OT YacTOTHI.
3. AKycTuueckuii pe3oHaHC.

MPpOAOJIbHBIX u

OOHapyXeHHe 1 aHaJIN3 ¢ TIOMOIIBIO I1e/1arora BOJHOBBIX SIBJIEHUH B OKPYXarfoIIeM MHUpE.
HaOmonenne cOBMECTHO C TE€AaroroM paclpoCTpaHEHHs NPOAOJIBHBIX U IONEPEYHBIX BOJH (Ha
MOJICNIN) 1 O0OHAPYKEHHE aHAJIOTMYHBIX BHIOB BOJH B MPUPOJIC (3BYK, BOASHBIC BOITHBI).

Brrunciienue B 1—2 AeHCTBHS ¢ OMOPOI Ha aTOPUTM, TIPEIBAPUTEIBHO Pa300paHHBIN COBMECTHO C
MeJaroroM JUIMHBI BOJIHBI M CKOPOCTHU PacCIpOCTPAHEHUs 3BYKOBBIX BOJIH.

HaOmonenue 3a sKcriepUMEHTaIBHBIM ONpeesIeHUEM IPaHHI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KOJIeOaHMIA.

HaOGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C UCITOIB30BAHHEM MY3BIKATBHBIX
HUHCTPYMEHTOB).

Habmonenne v 00bsiCHEHHE C TOMOLIBIO Ie/Iarora sBJIEHHs aKyCTHYECKOr0 pe30-HaHca.

UreHne COBMECTHO C IMearoroM OpUrHHaJIbHOIO TEKCTa, TIOCBSIIEHHOT O NCTIONb30BAHHIO 3BYKa (VITH
yABTPa3ByKa) B TEXHHUKE (3XOJIOKALNS, YIBTPa3BYK B MEHUIIMHE U JIP.); BBIIOJHEHHE 3a]JaHUH 110 TEKCTY
(cMBICIIOBOE YTEHME)

Paznesn 10. DiieKTPOMATrHUTHOE T0JI€ U )JIEKTPOMATHUTHBIE BOJTHBI (8 u)

DJIEKTPOMATHUT
Hoe 1oJie

1 3JIEKTPOMArHU
THbIE BOJIHBI
(8w

DNEeKTPOMarHUTHOE Tosne.
DneKkTpoMarHuTHeIe BOTHbI. CBONCTBA
3JIEKTPOMarHUTHBIX BOJIH. [kana

3JIEKTPOMAarHUTHBIX BOJH. Mcnonb3oBanue
3JIEKTPOMAaTrHUTHBIX BOJIH JJIsl COTOBOU CBSI3H.
OJeKTpOMarHuTHast npupozaa CBETa.
CxopocTs cBeTa. BoirHOBBIE cBOCTBA CBETA.
JleMoHCTpanuu®
1. CBoiicTBa A/IEKTPOMArHUTHBIX BOJIH.
2. BormHOBBIE CBOICTBA CBETA.
®poHTATbHBIE 1a00pATOPHBIE PA0OTHI H
ONBITHI.
1. 3yyeHne CBOWCTB 3IEKTPOMArHUTHBIX
BOJIH C IOMOLIBI0 MOOHMIIBHOTO Tene(oHa.

[TocTpoeHne MPOCTBIX PacCyKJEHUI Ha OCHOBE ITOATOTOBJICHHBIX BBIPA)KEHUH, 00OCHOBBIBAIOLIHNX
B3aUMOCBSA3b JJICKTPUIECKOI'0O U MAaroHuTHOI' o MoJIeH.

HabnroneHue 3a 3KcIepyMEHTalIbHBIM U3YydEHUEM CBOIMCTB 3JEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
MOMOILIBI0 MOOMIILHOTO Telnedona).

AHamnu3 ¢ MOMOMIBIO [Te1arora PeHTTeHOBCKUX CHUMKOB U€lT0OBEYECKOI'0 OPraHU3Ma.

AHan3 COBMECTHO C [1€1aroroM TEKCTOB, OMUCHIBAIOLINX MPOSBIEHUS 3JIEKTPOMAarHUTHOI'O U3Ty4eHUs
B TIIPUPOJE: )KUBBIE OPraHU3MBI, H3JTydeHNs] HEOECHBIX Tell (CMBICTIOBOE YTECHHE).

Pacnio3naBanue 1 aHAIN3 Pa3IUYHBIX IPUMEHEHHH 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE C OIOPOM Ha
TEXHOJIOTMUECKYIO KapTy I10J] pyKOBOICTBOM II€/1arora.

Perrenne THTIOBBIX pacyETHBIX 3a/1a4 B |—2 NeiiCTBUS C OMOPOI Ha aJITOPUTM, MIPEeaBAPUTEITHEHO
Ppa300paHHBII COBMECTHO C II€aroroM ¢ UCIIONB30BaHUEM (POPMYI UL CKOPOCTH 3IIEKTPOMarHUTHBIX
BOJIH, JJIMHBI BOJIHBI U YaCTOTHI CBETA.

Pazoen 11. Ceemosuvie aenenus (15 u)

59




3akonnt
pacnpocmpaneHu
A ceema (6 u)

JlyaeBast Mozelb cBeTa. VICTOUHHKH CBeTa.
[IpssmonuHeHOe pacIpoCTpaHEHHE CBETA.
3atmenus Connua u JIynst. OTpakeHue cBeTa.
ITnockoe 3epkaino. 3aKOH OTpakeHHUS CBETA.
[Ipenomnenue cBera. 3aKOH NPENOMICHUS
cBera. [lotHOE BHyTpeHHEe OTpakeHHe CBeTa.
Hcnonp3oBaHue MOIHOTO BHYTPEHHET'O
OTpPa)KEHHsI B ONTUYECKUX CBETOBOJAX.

JemoHcTpanuu

1. TIpsiMonHeliHOE pacnpoCTpaHEHHE CBETA.

2. OTpaxkeHHe CBeTa.

3. [NonyyeHne M300pakeHUH B IIIOCKOM,
BOIHYTOM U BBIIYKJIOM 3€pKaJax.

4. Tpenomienue cBera.

5. Onruueckuii CBETOBOI.

®@poHTATBbHBIE 1a00paTOpHbIe PadoThI U
ONBITHI.

1. UccnenoBanue 3aBUCUMOCTH yTJIa
OTpa)kKEeHHs1 CBETOBOTO JIy4ya OT yria
HaJICHUsL.

2. M3ydeHne XxapaKkTepUCTHK H300paKeHUsI
IpenMeTa B IJIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCUMOCTH yIia
HPEIOMIJIEHHS] CBETOBOTO JIy4a OT yrjia
TIaJIeHNs Ha TPAHULIE «BO3yX—CTEKIION.

HaOmonenue omeITOB, IEMOHCTPUPYIOIINX SBJICHUE IPSMOJIMHEHHOTO PaclpOoCTpaHEHUsI CBETa
(BO3HMKHOBEHUE TEHH U ITOYTEHH), ¥ NX HHTEPIIPETANNS C UCTIOJIH30BAHUEM ITOHSTHS CBETOBOTO JIyYa.
OOBsicHeHNE U MOZIETUPOBAHKE TI0CIIE PACCYKICHHUS € TIEJaroroM o CXeMe COJTHEYHOT0 U JIyHHOTO
3aTMEHHH.

HccnenoBanue ¢ 0nopoii Ha TEXHOJOTHUECKYIO KapTy MO PYKOBOACTBOM II€1arora 3aBUCUMOCTH yIila
OTpakCHHUsI CBETOBOIO JIyda OT yIJIa I1aJCHMUS.

Wzydenue c moMouipro neaarora CBOMCTB M300payKeHUsI B TUIOCKOM 3epKaJie.

HaGmonenue n 00bsCHEHNE COBMECTHO C IIE/IaroroM OITBITOB IO MOTY4EHHI0 H300paKeHH B BOTHYTOM
Y BBIIIYKJIOM 3epKaiiax. HaOmoneHre 1 00bsICHEHHE TIOCIIE pacCy K ISHHS C TIEJaroroM 1o CXeMe OIBITOB
I10 MIPEJIOMJICHUIO CBETA HAa T'PAHULIEC PA3JIUYHBIX CPEJl, B TOM YMCJIE OIBITOB C IIOJIHBIM BHYTPEHHUM
OTPa’KEHUEM.

HccnenoBanre noa pyKoBOJACTBOM Mearora 3aBUCUMOCTH YIJIa IPENOMIIEHH OT yrila MaJeHus
CBETOBOI'O JIy4a Ha IPAHULIE «BO3LyX—CTEKIIO».

PacrniozHaBaHue ¢ MOMOIIBIO NTEAarora SBJICHUH OTpa)KeHUs U MPEJIOMIICHHUS CBETa B IOBCEIHEBHOM
JKU3HU. AHAIIU3 U O0BSICHEHHE COBMECTHO C TE/IaroroM SIBIICHUS ONITUYECKOr0 MUpPaxa.

PernieHrie TUIOBBIX pacu€THBIX 3a7a4d B 1—2 AEHCTBHSA C OMOPOM Ha alrOPUTM, MPEIBAPUTEIBHO
pa300paHHbBIil COBMECTHO C MEJJar0roM € MCHOJIb30BAHUEM 3aKOHOB OTPa)KEHHS U MPEIOMIICHUS CBETA.

Jun3ot
u onmuyeckue
npuéopot (6 u)

Jlunza. Xop mydeii B tuH3e. OnTuueckas
cucteMa (oToarnapara, MUKpOCKOIa 1
teneckomna (MC). I'ma3 kak ontudeckas
cucTeMa. BIu30pyKoCTh U JabHO30PKOCTb.

JdeMoncTpauumn

1. Xox myueii B coOuparomiei IuH3e.

2. Xon ny4eil B paccenBarollei JInH3e.

3. TTonyueHue n300pa)keHHii C MOMOIIBIO

JIVH3.
4. IMpuHTym JeCTBUSA
MHKPOCKOIIA ¥ TEJIECKOTA.
5. Monens riasa.
®DpoHTATBbHBIE 1a00paTOPHBbIE PadoTHI M

(oroammapara,

[Nonyuenue moJ; KOHTPoOIEM Te[arora 300paxeHui ¢ MOMOIIBI0 COOUPAIOIIEH U PACCEUBAIOILECH JIHH3.
OmnpejerieHue ¢ Oropoi Ha alNropuTM pa3paboTaHHOTO COBMECTHO C IeIaroroM (JOKyCHOr'0 pacCTOsIHUS
Y ONTUYIECKON CHIIBI COOMpPATOILEH JTNH3HI.

AHanu3 COBMECTHO C TIEIaTOrOM yCTPOMCTBA U IPUHIIAIIA JCHCTBHUS HEKOTOPBIX ONTHYECKUX IPUOOPOB:
(oroanmapara, mukpockora, Teneckona (MC — OHOIOrus, aCTpOHOMIS).

AHanm3 ¢ onopoii Ha TEXHOIOTHIECKYIO KapTy IO PYKOBOJICTBOM IeJlarora sBICHUH OJM30PYKOCTH U
JATbHO30PKOCTH, ipuHIHIA AeiicTBus 0ukoB (MC — Ouomnorus).
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ONBITHL.
1. [omyuenne n300pa)xeHH C TOMOIIBIO
COOMparomIeH JINH3BL.
2. Onpenenenue GOKYCHOTO PaCCTOSIHUS U
ONTHUYECKOM CHITBI COOMPAIOIISH JTMH3bI (HITH
3NIEKTPOHHAS IEMOHCTPALIU).

Paznoscenue
bOenozo ceema
6 cnexmp (3 u)

Paznoxenue Genoro cBera B crieKTp. OMBITHI
HrroTona. CrnojkeHue CeKTpaIbHBIX IIBETOB.
Hucnepcus caera.

JleMoHCTpanun®

1. Pa3noxxenue 6eoro cBera B CIEKTP.

2. [Tonyaenue Genoro cBeTa NMpy CIIOKEHUN

CBE€Ta pa3HbIX IBETOB.

®@poHTATBbHBIE 1a00paTOpHbIe PadoThI U
ONBITHI.

1. OnbITHI 10 pa3IoKEeHHIO OEJIoro CBeTa B

CIIEKTP.
2. OMBITEI IO BOCHPUATHUIO IIBETA IMTPEIMETOB
IpH UX HaONIOAEHNH Yepe3 LBETOBbIE

(UL TPBL

Habnronenue cOBMECTHO C II€IaroroM Io pa3iIoKeHUIo 0eI0ro CBeTa B CHEKTP.

Habmonenue u o0bscHeHHEe Ha 6a30BOM YPOBHE I10]] PyKOBOACTBOM II€/Iarora OIbITOB I10 IOIY4eHUI0
0eJ10ro cBeTa MY CIIOKEHUU CBETa Pa3HBIX I[BETOB.

[TpoBeneHre U 00OBSICHEHUE T10]] PYKOBOJICTBOM I€/Iarora OIbITOB 10 BOCTIPHSTHIO I[BETA MPEIMETOB
NP UX HaONIOJICHUH Yepe3 [IBETOBbIEC (DHILTPHI (I{BETHBIE OYKH).

Paznen 12. KBanroBble sijenus (17 1)

Hcnyckanue
u noznowjenue
ceema
amomom (4 u)

Omritel Pesepdopra u manerapHast MOzeNb
atoma. Mozenp aroma bopa. Mcnyckanue u
TIOTJIOIIEHHE CBeTa aToMOM. KBaHTHI.
JIuneituaTele COEKTPBHI.

OOGcyxieHne ¢ OMOIIBIO IIeAarora Leiy onbIToB Pesepdopaa o ucciie1oBaHNIo aTOMOB, BEIBIKEHUE
THITOTE3 O BO3MOXKHBIX PE3YJIbTaTaX OMbITOB B 3aBUCHMOCTH OT NPEATIOIaracMoro CTpOeHuUs aTOMOB,
(opMyupoBaHUE BEIBOIOB U3 PE3YIBTATOB OIBITOB.

OOcyxIeHHE ¢ ONIOPOH Ha TEXHOJIIOTMUYECKYIO KapTy MO pyKOBOJICTBOM I€/1arora MpoTUBOPEUHi
TUTAaHETAPHON MOJETH aTOMa M OCHOBAHMH JUTA THHOTE3bI bopa o cTannoHapHBIX OpOUTaxX 3JIEKTPOHOB.
HaOmroneHue COBMECTHO C MENAroroM CIUIONIHBIX M JIMHEHYATHIX CIIEKTPOB M3IIYUCHHUS Pa3IMIHBIX
BermecTB. OOBACHEHHE C OTIOPOH HAa AUAAKTHUCCKUI MaTepHai TMHEWYATHIX CIIEKTPOB N3ITYUCHHUS.

Cmpoenue
amomHo20 A0pa

(6w

PaanoaktuBHOCTB. Anb(a-, OeTa- 1 ramma-
m3mydeHus. CTpoeHre aTOMHOTO sipa.
Hyxnonnast Mmonens atoMHoro sigpa. 30Tormsl.
PanuoaxtuBHble peBpaenus. [lepuog
moypacraa aTOMHBIX sIzep.

JemoncTpauumn

1. CreKTpsI H3ITyICHUS ¥ TIOTIIOMICHTIS.

OO6cyxIeHre COBMECTHO C TIEAaroroM BO3MOXKHBIX THTIOTE3 O MOJIEIISIX CTPOSHUS SIIpa.

OnpeneneHHe T10 CXE€M€E€ C UCITOJIB30BAHUEM METOUIECKOI0 MaTepuraa moa pyKoBOoACTBOM I€aarora
coCTaBa A4€p MO 3aJTaHHBIM MaCCOBBIM U 3apSIA0BBIM YHCJIaM U 110 TIOJIOKECHHUTIO B HSpHOIIH‘IGCKOfI
cuctreme daeMeHToB (MC — XuMus).

AHanm3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy O]l pYKOBOICTBOM IT€Iarora M3MEHEHHs COCTaBa spa
M €T0 TIOJOKEHHUS B MEPHOAMYECKOI cucTeMe npu [ -paguoakTuBHocTH (MC — Xumus).
HUccnenosanie ¢ NOMOIBIO NE1arora TPEKOE | ~4acTHIL 110 TOTOBBIM (oTorpadusm.
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2. CrieKTphl pa3InyHbIX ra30B.

3. Crektp BOZOpO/IA.

4. HaGmonenue TpekoB B Kamepe Buibcona.

@ poHTATBHBIE 1a00paTOpPHbIE PA0OTHI H

ONBITHI.

1. HaGmroneHue CIUIONIHBIX U JIMHENYATBIX
CIIEKTPOB M3JIy4EHHUSI.

2. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH
YACTHUIIBI IO TOPMO3HOMY MTyTH (T10
(dororpadusam) (WH IEKTPOHHAS
JICMOHCTpAITHS).

Habmonenue 3a nemoHcTpanmeii paboThl I3MEpEHHs PaIuaMOHHOTO (JOHA C TTOMOIIBIO JO3UMETPA,
OLIEHKA €r0 MHTEHCUBHOCTH.

AHan3 COBMECTHO C IE€AAaroroM OHOJIOTMYECKUX M3MEHEHUH, NMPOMCXOMSIINX 0] AeHCTBHEM
pannoakTuBHBIX U3mydenuii (MC — Ouoorus).

Habmonenue nemoHcTpanuu 00 HCIIONB30BaHHE PAJHOAKTUBHBIX HM3MydeHHH B Memunuae (MC —
Ouomnorus).

Snepubie
peaxuuu (7 1)

SnepHble peakiyy. 3aKOHBI COXPaHEHUS
3apsI0BOI0 M MacCOBOT'0 YMCEI. JHEPTHsl CBA3U
ATOMHBIX AJEP. CBs13b Macchl 1 OHEPIUU.
PeaKuym CUHTE3a U JCJICHUA ANECP. Hcrounuku
sHepruu Connua u 38€31 (MC).

SAnepnas SHEpreTrKa. JevictBus
PaIMOaKTUBHBIX U3TYyUCHUI HA KUBBIC
opranusmsl (MC).

JdemoncTpauuun

1. Pabora cuérymka HOHHU3UPYIOIINX
W3Jy4CHHUH.

2. Peructpammst  M3MydeHHS — NPUPOIHBIX

MHHEPAJIOB U IIPOLYKTOB.
®poHTAIbHBIE JIA00PATOPHBIE PAGOTHI H
OIBITHI.
1. Uzmepenune paanoakTuBHOrO (oHa (WK
3JIEKTPOHHAS JEMOHCTPALIKS).

Pemenrie THTIOBBIX pacyETHBIX 3a/1a4y B 1—2 IEHCTBUS C OMOPOI Ha aJITOPUTM, MPEABAPUTEITHHO
pa300paHHbIN COBMECTHO C ITEIar0roM ¢ UCIIOIh30BAaHUEM 3aKOHOB COXPAHEHUS MAaCCOBBIX U 3apPsI0BBIX
YHCcell Ha ONpe/ielieHNe Pe3yabTaToOB SIEPHBIX PeakIlHif; aHaIn3 BO3MOXKHOCTU MJIM HEBO3MOXKHOCTH
SIIEPHOM peaKuu.

O11eHKa C IOMOIIBIO MTe/1arora 3HEPTUH CBSI3U SJIEp C UCIOJIb30BaHUEM (OpMYITbl DHHIITEHHA.
OO6cyxIeHre COBMECTHO C TeJaroroM MepcreKTUB UCIIONb30BaHUS YIIPABISIEMOr0 TEPMOSIEPHOTO
CHHTE3a.

OOCyXieHHEe COBMECTHO C IEIAroroM MperMYIIECTB M SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C SICPHON
sHeprerukoit (MC — skomorus).

IMoBTOpHTENBLHO-0000 A0 LIMIT MOTYB (9 1)

CucremMaru3amnus
1 0000meHne
MPEIMETHOTO
CoZIep KaHUs

U OIIBITA
JeSATEIILHOCTH,
pruoOpe-TEHHOTO

O600mIeHne comepKaHus KayKI0ro U3
OCHOBHBIX Pa3JIeNioB Kypca (GPH3HKHU:
MEXaHUYeCKHe, TEIIOBHIE, AIEKTPOMArHUTHEIE,
KBAHTOBELIE SIBJIICHUS.

HayuHplil METO TO3HAHMS U €TO peaTn3alus B
(hU3NIEeCKUX UCCIIEAOBAHUAX.

CBsi3p (VBUKH M COBPEMEHHBIX TEXHOJIOTHI B

BeinonHeH#e ¢ MOMOIIBIO Iearora yueOHbIX 3aJaHNH, TPEOYIOINX AEMOHCTPALNH KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIINX €CTECTBEHHOHAYIHYIO TPAMOTHOCTh: PUMEHEHHS TIOJTyYSHHBIX 3HAHUHN JUTS
Hay4IHOT0 OOBSICHEHHS (PM3MUECKUX SBICHHUI B OKPYXKAIOIIEH MPUPO/IE M TIOBCETHEBHOM KU3HH, a
TaKKe BBIBJICHNS (PM3MIECKIX OCHOB Psiia COBPEMEHHBIX TEXHOIOTHI; MPUMEHEHNST OCBOCHHBIX
9KCTIEPUMEHTAIBHBIX YMEHUH JJIs1 HCCIe0BAaHNA (DM3HMUECKNX SABJICHUH, B TOM YHCIIE IJISl TPOBEPKH
THITOTE3 W BBIABICHHUS 3aKOHOMEPHOCTEH.

Pemenne THHOBBIX pacdETHBIX 3a7a4 B 1—2 JeHCTBUS ¢ OMOpOH HA aJTOPUTM, NPEABAPUTEIHHO
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TIPY U3y4EHUH
BCETO Kypca
bmukn

obnacty nepenaun HHGOPMALUH, SHEPTETHKE,
TpaHCIopTe

paSO6paHHHI7[ COBMCCTHO C II€AaroromM, B TOM 4uCJIC NPEAIOJIararomux nuCrojib30BaHue (1)H3Hq€CKOﬁ
MOAECIIN U OCHOBAHHBIX Ha COACPIKAHNU PA3JIMYHBIX PAa3JICJIOB KypcCa (bI/I3I/IKI/I.
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KVIACC

Ne

u/n Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTpoHHbIE U POBLIE
oOpa3oBaTejibHbIE

pecypchbl

IIPUPOIBI

®u3nka — Hayka o npupoje. SABneHus

2 Dusmueckie IBICHUA

3 Ouznyeckue BeINYUHBI U UX
U3MepeHue.

TEeMIIEPaTypbl IPU MOMOLIU

TeMmneparypbl" (MCIOIb3Ys
TEXHOJIOTUYECKYIO KapTy
IKCIIEPUMEHTA, UCCIICTOBAHUS).

Ypok-uccnenoanue "N3mepenne

KHUAKOCTHOT'O TEPMOMETPA U JaTHYUKaA

MCTOI[I)I HAayY4YHOI'O IO3HAaHMUS.

5 Onucanue pU3NUECKUX SBICHUN C

HOMOIIIBIO MOJEIIEN.

bu6moreka [IOK
https://m.edsoo.ru/ff09f72a

0oublIIe, UeM OOJIBIIIE BBICOTA

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JATBHOCTD MOJIETA MIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TEM

nycka'"(UCHoJIb3ys TEXHOJIOTHYECKYIO
KapTy 9KCIIEPUMEHTA, UCCIICA0BAHUS).

Crpoenue BemecTBa. OMbITHI,

7 AOKa3bIBAOIHUE TUCKPETHOC CTPOCHUC

BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

8 JIBr>keHre YacTHll BEIIeCTBRA.

bu6mmoreka [JOK
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

Onucanvie PU3NIECKHUX SBICHUM C
HOMOILBIO MOJIEJIEN.

https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITH MO
HAOJIIOICHUIO TETJIOBOTO PACIIMPEHUS

9 ra3oB» (MCMOJb3Ysl TEXHOJIOTHYECKYIO
KapTy SKCIIEPUMEHTA, UCCIICIOBAHUS).
ArperaTHbie COCTOSIHUSI BEIIECTBA.
10 Oco0EeHHOCTH arperaTHbIX COCTOSTHUMN
BoJbl. Onncanue pu3nYecKux
SIBJIEHUH C IIOMOIILIO MOJIEJICH.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
11 BOJbl. O6001IEHNE 110 pa3ieTy bubnuoreka [IOK
«[TepBOoHaYaTbHBIC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHndeckoe ABHKCHHUE.
12 PaBHOMEpHOE HzilepaBHOMepHoe bubmorexa [IOK
https://m.edsoo.ru/ff0a05c6
JBMDKCHUE.
13 CkopocTts. Equnuribt bu6moreka [IOK
ckopocTu.CIIUIOMETP B aBTOMOOUJISIX. https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHM JBHKCHHUS. bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusi. Macca — Mepa HHEPTHOCTH bubnuoreka [JOK
Tell. https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BemecTBa. Pacuetr maccel n bu6mmoreka [JOK
16 .
0o0BeMa Tejla 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGoparopnas padora «OnpeneneHue
17 IUIOTHOCTH TBEPIOTO Tean(
UCIOJIb3YS TEXHOJIOTHUECKYIO KapTy
HKCIIEPUMEHTA,HCCIICTOBAHNS)
18 Pemenne 3agau mo teme "I1moTHOCTD bu6mmoreka [JOK
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BelIEeCTBA' (MCHOJIb3YS AJITOPUTM
pelIeHus 3a/1a4)

https://m.edsoo.ru/ff0al23c

19

Cuna xak xapakTepucTUKa
B3aumozencTaus Ten. Cuia
ynpyroctd. 3akoH I'yka.

20

Jlaboparopnas padota «13yuenue
3aBHCUMOCTH PACTSDKEHUS
(nedopmanyin) Ipy>KMHBI OT
MIPUJIOKEHHON CUIIBD (MCIIOJIB3YS
TEXHOJIOTUYECKYIO KapTy
AKCTIIEPUMEHTA, UCCIICTOBAHIS)

21

SBnenue taroreuns. Cra TSHKECTH.

22

CBs3b MEXKY CUJION TSKECTH U
Maccoi Tteia. Bec Ttena. Pemenune
3aga4 mo teme ""Cria tsokecta"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TsDKeCcTH Ha IPYTrUX IUTaHeTax.
Ouznyeckne XapaKTepUCTHKU TUIaHET

bu6moreka [IOK
https://m.edsoo.ru/ff0a1502

24

N3mepenue cui.
Huuamomertp.IIpakTuyeckoe
MIPUMEHEHHE JUHAMOMETPOB.

bu6moreka [IOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecoMocTb.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

26

CrnoxeHue IByX CHJI, HallpaBJIE€HHBIX
10 OJHOU MPSIMOH.
PaBHOeiicTBYIOIIAs CHIT

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemrenne 3amau mo reme
"PaBHozeicTBYOILIAs
mnn

cun""(MCIOJIb3Ys ATOPUTM PELICHUS
3a/1a4)

28

Cuna tpenus u e€ Buasl. TpeHue B

bu6mmoreka [JOK

66



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

IIpUpoJie U TexHuke. Onucanue
(bU3NYeCKUX SIBICHUNA C TIOMOIIBIO
MOJEIEN.

https://m.edsoo.ru/ff0alb9c

29

Jlaboparopras pabota «3ydenue
3aBUCHUMOCTHU CUJIbI TPCHUA
CKOJIBXKC€HHUSA OT CUJIbI JaBJICHUA U
XapakTepa CONPUKACAIOIINXCS
MOBEPXHOCTEN» (MCIIONB3YS
TEXHOJIOTUYECKYIO KapTy
IKCIIEPUMEHTA,HCCIICTIOBAHNS)

bubmmoreka [{OK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aga4 Ha onpeneneHue
pPaBHOIEHCTBYIOIIEH CUITBI" (MCTIONIB3YS
QJIITOPUTM pEeLIeHHUs 3a/1a4)

31

Pemenue 3agaq mo remam: «Bec
tenay, «I'paduueckoe nzoOpaxeHue
cumy, «Cunbly, «PaBHOAEHCTBYIOMIAS
cui» "(MCTIONB3YS ANTOPUTM PEIICHUS
3a/1a4)

bu6moreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas paboTa mo Temam:
«MexaHnuyeckoe JBMKEHHE», «Macca,
IUIOTHOCTEY, «Bec Temay,
«I'paduyeckoe n300paKEHUE CHID»,
«Cunbi»

33

Hasnenue. CriocoObl yMEHbLICHUS U
YBEJIMUEHUS IaBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiieHue ra3a. 3aBHCUMOCTD
JIaBJIEHH ra3a oT 00bEMa,
TEeMIIepaTyphl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2376

35

[Iepenaua naBiieHUs TBEPABIMU
TEJaMU, JKUJKOCTSIMHU U ra3aMu. 3aKOH
ITackansa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0
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36 JlaBieHue B )XUJKOCTH U rase, bubnuoreka [IOK
BBI3BaHHOE JICHCTBHEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «/laBienue B bubnuorexa [JOK
KHJIKOCTH U rase. 3akoH [Tackais https://m.edsoo.ru/ff0a2826

bu6mmoreka [{OK
38 Coobmazonmmecs cocymst https://m.edsoo.ru/ff0a2970
39 I'mapaBnueckuii mpece bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136

Manomertpsl. [lopuaeBo

40 SKUIKOCTHBIA Hacoc. Onurcanne
(U3HYECKUX SBJIICHUN C TIOMOIIIBIO
MO/JIETICH.
ATmocdepa 3eMiu U IPUYHHBI €€

a1 cymectBoBaHus. Onucanue bubnuorexa [JOK
(bU3NIECKUX SABICHHI C TIOMOIIBIO https://m.edsoo.ru/ff0a2b5a
MOJEIIEN.

42 Bec Bo3myxa. ATmMocdepHOe naBiieHHe ﬁtptlgg:?/(r)r:i;:jigﬁl:/maZbSa

43 N3mepenune aTMochepHOTO JaBICHUS. bubmuoreka [JOK
OmnsiT Topprueiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEpPHOTO

44 JTABJICHUS! OT BBICOTHI HaJl YDOBHEM bu6mmoreka [JOK
Mopst. Onucanue GU3NIECKUX SIBICHUN https://m.edsoo.ru/ff0a2fc4
C TIOMOIIIBIO MOJIEIICH.

45 bapomerp-anepouns. AtmMocdepHoe bubnuoreka [JOK
JaBJICHHE HA Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pewrenne 3agau o reme "

46 AtmocdepHoe naBieHue"" (MCHoIb3ys
QJIITOPUTM pEIICHHUS 3a/1a4)

47 JleficTBHE KUJIKOCTH U T'a3a Ha bubnuoreka [{OK
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IIOTPY’KEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/ff0a3276

48

Jlaboparopras pabota «Onpenernenue
BBITAIKUBAIOLLEH CHIIbI, IEHCTBYIOIIEH
Ha TeJIO, TIOTPY)KEHHOE B KHKOCTh»
(MCTIONTB3YS TEXHOJIOTHUECKYIO KapTy
IKCIIEPUMEHTA,HCCIICTOBAHNS)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
Teja B BOJE OT 00bEMaA MOTPYKEHHOM
B KHJIKOCTH YaCTH TeJa» (HCIIOJIb3YS
TEXHOJIOTUYECKYIO KapTy
AKCTIIEPUMEHTA, UCCIICTOBAHIS)

bubmmorekxa [{OK
https://m.edsoo.ru/ff0a3514

50

Ilnasanue Te.

bu6moreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KonctpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKHU U
omnpezesneHue e€ rpy3onoabeéMHocTu"
(MCIOJIB3YS TEXHOJIOTUYECKYIO KapTy
IKCIIEPUMEHTA,UCCIICOBAHMUS)

52

Pemenue 3anau no remam: «llnaBanue
cynoB. Bo3nyxomiaBanue,
«/laBneHue TBEpAbIX TEN, KUIKOCTEH
1 Ta30B» "(UCHOIB3Ys aNTOPUTM
pelIeHus 3a/1a4, UCIIONb3Ys 3a1a4u-
00pa3Iisl).

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTtponpHas paboTa o Teme
«/laBieHne TBEPABIX TEIN, KUIKOCTEN
U Ta30B»

54

MexaHunueckas paboTa.

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0a3f82

55

MoutHocts. EquHuIBl MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccnenopanue "Pacuér
MOUIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o jectHuue""( uconab3ys
TEXHOJIOTUYECKYIO KapTy
9KCIEPUMEHTA, NCCIIEIOBAHMS)

57

IIpocTeie MexaHu3MBI. Phryar.
PaBHOBecue cuil Ha pepryare

58

Peruaru B Texuuke, ObITY U IPUPO/IE.
JlabopaTtopHas pabota «lccnenoBanme
yCIIOBUH paBHOBeCHs phraaray(
HCIIOJIB3Ys TEXHOJIOTNYECKYIO KapTy
IKCIIEPUMEHTA,HCCIICTOBAHNS)

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemrenue 3aga4q mo reMe «YCI0BUS
PaBHOBECHS pbIyara»

bu6moreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumuent monesnoro aecTeus
MexaHusma. Jlaboparopnas padota
«M3mepenue KII/] nakioHHOM
TUTOCKOCTH( HCTIOJIB3YSI
TEXHOJIOTHYECKYIO KapTy
IKCIIEPUMEHTA,HCCIICTOBAHNUS)

0.5

61

Pemenne 3agau mo teme "Pabora,
MotHocTh, KIT/[""(ucnone3ys
ANITOPUTM PEIICHHUS 3a/1a4)

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckast SHeprusl.
Kunernueckast 1 moTeHIHaIbHAs
SHEprusl.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKoH COXpaHCHHUA MEXaHHYeCKOM

bu6mmoreka [JOK
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SHEpPIruHu.

https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT I10 TEME
"DKCcrHepUMEHTAIbHOE OIIPEAETICHUE
N3MEHEHHUS KHHETHUECKOU U
ITOTEHIMAJIbHON SHEPTUU IIPU
CKaTBIBAHWH TeJIa IT0 HAKJIIOHHOMN
iockocTu" ( MHCIIONB3YsI
TEXHOJIOTHYECKYIO KapTy
IKCIIEPUMEHTA,HCCIICTOBAHNS)

65

KonTponsnas pabora no teme «Pabora
Y MOIIHOCTb. DHEPrUs»

66

PesepsubIit ypok. PaboTta ¢ Tekcramu
o TeMe "Mexannueckoe naBrkeHune"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBubrIit ypok. PaboTta ¢ Tekcramu
no teme "JlaBneHue TBEPIBIX TEII,
KUIKOCTEN U ra3os”

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PeseprubIit ypok. PabGoTta ¢ Tekcramu
o teMe "PaboTta. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12
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8 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe LN poBbIe

Ne Tema ypoka Kout I Hata 0 BaTeJIbHbI
. Beero POJIbHBbIE PAKTHUECKHE | o yopyg ooOpa3oBareJ e
padoThI padoThbI pecypchl
|| Comonme romomem o | Bumorea 10K
https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Moaenu TBEpAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOro COCTOSIHUIT BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObscHeHue CBOMCTB TBEPOTO,
4 YKUJIKOTO U Ta3000pa3HOTO COCTOSTHUI 1
BEIIECTBA HA OCHOBE IMOJIOKEHU
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
5 Kpucrannmaeckue u amopdabie Tena 1 bubmorexa I[IOK
https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KanuJUISIPHOCTD. 1 bubnuorexa [JOK
IToBEpXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciMpeHne U cyKaTue 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETJIOBOTO BUKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco0bl 1 bubnunoreka [JOK
W3MEHEHUsI BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Braet Tenionepenain . https://m.edS(])J(:).ru/fan6412
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuorexa LIOK

HCII0JIb30BaHNE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a65c0
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BCUICCTB U MAaTCPUAJIOB B LICIIAX
sHeprocoOepexeHus"

KomnmuecTBo TeIIOTHI. Y IembHAs

bu6mmoreka [{OK

12 TEIJIOEMKOCTb. https://m.edsoo.ru/ff0a6976
13 VYpaBHeHUE TEIUIOBOTO OajiaHca. bubnuorexa [JOK
TermooOMeH 1 TEeII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "UccnenoBanue
SIBJICHUS TETUIOOOMEHA TIPH
14 CMELIMBAHUH XOJIOJHOU I1/)1 ropsaen bubmorexa LHOK
" https://m.edsoo.ru/ff0a6a98
BOJIBI""( ICTIONIB3YS TEXHOJIOTHIECCKYIO
KapTy SKCIIEPHUMEHTA, UCCIICIOBAHUS )
Pacuer xonmmdecTBa TEIUIOTHI,
15 HEOOXOMMOTO JJII HarpeBaHus Tejaa 1
BBIJICIIIEMOTO MM ITPH OXJIAXK ICHUU
JlabopaTtopHnas pabota "OnpeneneHue
16 yIeIbHOM TertoeMKoCTH BemecTBa""( bu6moreka [IOK
UCIIOJIB3Ys TEXHOJOTHUECKYIO KapTy https://m.edsoo.ru/ff0a6bb0
HKCIEPUMEHTA, UCCIIETOBAHUS)
DHeprus TOoIMBa. Y aeiabHas TemioTa bu6mmoreka [JOK
17 .
CrOpaHHs. https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepACBaHHE
18 KPUCTAJUTHYECKUX IT)ilﬂ. VYV nenpHas Brbmaorexa LOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
Jlaboparopnas pabota "Onpenenenue
19 yICIbHOM TEIUIOTHI T1aBIeHus JTbaa""( bu6mmoreka [JOK
UCIIOJIb3Ysl TEXHOJIOTHYECKYIO KapTy https://m.edsoo.ru/ff0a72fe
AKCIEPUMEHTA, UCCIICTOBAHUS)
20 [TapooGpazoBaHue U KOHJICHCALUS. bubnuoreka [IOK
Hcmapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenapHas TemioTa bu6mmoreka [JOK
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napooOpa3oBaHus U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
OT aTMOC(EPHOTO JTABIICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabota "OmnpenencHre OTHOCUTEITBHON
BJIQXKHOCTH Bo3ayxa'"( MCIoJIb3yst
TEXHOJIOTUYECKYIO KapTy
AKCIEPUMEHTA, CCIIETOBAHUS)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpenenexHue
BJIQYKHOCTH BO3yXa(HMCIOJIb3ys
QJITOPUTM pELIeHHUs 3a/1a4)

24

[IpuHIMIBI paOOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CTOPaHUS

25

KIIJI TermoBoro asurarens. TemnaoBeie
JIBUTATEIH M 3aIIUTa OKPYKAroIeiH
Cpenbl.

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHsI U MPeBpaleHUs
SHEPrUM B TEILIOBBIX MPOIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
o Teme "TensoBrIie IBJICHUS.
N3MeHeHune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o Teme
"TermnoBble siBiaeHus. U3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTtpusanus Ten. J[Ba poga
ANEKTPUUECKUX 3apSI0B

30

VYpok-uccienosanue "OnexkTpusanus
TeJ UHIYKIUEW U IIpU
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conpukocHOBeHUU""( UCTIONB3Ys
TEXHOJIOTUYECKYIO KapTy
AKCHEPUMEHTA, UCCIIEJOBAHUS)

B3anmoelictBre 3apsoKeHHBIX TEIL.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOE T0JIE.
HanpsikeHHOCTD 3JIeKTPUYECKOTo bubnuorexa [JOK

32 .
noJst. [IpuHIMT cynepro3uium https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX MTOJIEN
Hocurenn snexTpuveckux 3apsioB.

33 OnemenTapHsbIi 3apsia. CTpoeHne
aToma

34 [IpoBOTHUKY U TUANIEKTPUKU. 3aKOH bubnuoreka [JOK
COXpaHEHHS AIICKTPHUESCKOT0 3apsijia https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha npuMeHEHUE
CBOMCTB 3JIEKTPUUECKUX bubnuorexa [JOK

35 )
3aps10B(MCIOJIB3YS aITOPUTM https://m.edsoo.ru/ff0a90cc
pereHus 3a1a4)
DNEKTPUYECKUN TOK, YCIIOBHS €r0

36 cymecIT)BOBaHI/I;I. I/IC”,[(})]‘IHI/IKI/I bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOT0 TOKa

37 JIefcTBUS STEKTPUIECKOTO TOKA. bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue
AIIEKTPUYECKOTO MOJISI Ha TPOBOJHUKHI

38 U AU3AeKTpUK""'( UCTIONB3YS
TEXHOJIOTHYECKYIO KapTy
AKCIIEPUMEHTA, UCCIICTOBAHUS)

39 DNEeKTPUYECKUM TOK B METAILJIAX, bubnunoreka [JOK

KHUIKOCTAX U ra3ax

https://m.edsoo.ru/ff0a9838
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40

DnexTpuyecKas Uenb U €€ COCTaBHbIE
4acTH.

41

Cuna toka. JlaboparopHas pabora
"N3mepeHue U peryinpoBaHUe CUJIIbI
ToKa""( UCHOJIB3ys TEXHOJIOTUYECKYIO
KapTy SKCIIEPUMEHTA, UCCIIEJOBAHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpUYECKOE HAMpsKEHHE.
Bonstmerp. JTaboparopHas pabota
"N3mepeHue u peryinpoBaHue
HanpspkeHus"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a9e14

43

ComnpoTuBieHNE NPOBOJHUKA.
VY nenbHOE CONPOTHUBIICHHE BEIIECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTtopHas pabota "3aBUCHMOCTH
AIEKTPUICCKOTO COMTPOTUBIICHHS
MPOBOJIHUKA OT €T JJTUHBI, IJIOIIA IH
MOTIEPEYHOT0 ceueHus U Marepuaaa"(
UCTIOJIb3Ys TEXHOJIOTHUECKYIO KapTy
AKCTICPUMEHTA, UCCIICTOBAHIISI)

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akodH OMa 1S yuacTka
Lenu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aad4a

46

JlabGopaTtopHnas pabdota "HcciaenoBanue
3aBUCHUMOCTH CHJIbI TOKA, UAYILErO
4yepes pe3ucTop, OT COMPOTUBICHUS
pEe3UCTOpa U HAMPSIKEHUS HA
pesucrope""( ucronabp3ys
TEXHOJIOTHYECKYIO KapTy

3KCHepI/IMeHTa,I/ICCJIeIIOBaHI/IH)

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenbpHOE U napaJjijieJIbHOC
COCAMHCHUA ITPOBOAHUKOB

48

JlaGopaTopnas padota "[IpoBepka

bu6mmoreka [JOK
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IIpaBUJIA CII0KEHUS HANIPSDKEHUN IIPU
MIOCJIEJOBATEIILHOM COEIMHEHUU JIBYX
pesuctopoB""( uCIONB3ys
TEXHOJIOTUYECKYIO KapTy
AKCIEPUMEHTA, UCCIIEIOBAHUS)

https://m.edsoo.ru/ff0aaa58

Jlaboparopnas padota "[IpoBepka
ImpaBrJia 1A CUJIbI TOKA MpU
napajuieIbHOM COCTMHEHUT

bubmmoreka [{OK

49 pe3uctopoB""( KCTIOJIB3YS https://m.edsoo.ru/ff0aadle
TEXHOJIOTHYECKYIO KapTy
AKCIIEPUMEHTA, UCCIICIOBAHNS)
Pemenue 3agau Ha npuMEeHEHUE
50 3akoHa Oma Juist pa3IuyHOTO bubnuorexa [JOK
COEMHEHUS MPOBOIHUKOB(UCIIONB3YS https://m.edsoo.ru/ff0aaf8a
AITOPUTM PEUICHHUS 3a/1a4)
51 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO bu6moreka [IOK
toka. 3akoH Jlxoyisa-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHnas pabota "Onpenenenue
52 paboTHl ¥ MOIIIHOCTH AJICKTPUUECKOTO bubnuoreka [JOK
Toka""( UCIOJIB3YS TEXHOJIOTHUECKYIO https://m.edsoo.ru/ff0ab3e0
KapTy SKCIIEPUMEHTA, UCCIIEIOBAHUS)
DneKTpUYeCcKue IenH U MOTPeOUTenn
53 BJIGKT;)I/ILIGCKOI\/’I :ﬁ{eprm/l B 6II)>ITy. bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMmbikanme
[ToaroToBka K KOHTPOJBHOM paboTe
1o Teme "DNEeKTPUUECKHUE 3apsbl.
54 3ap}I)I(eHH9He TeJII)a U UX - bubmotexa [IOK
o o https://m.edsoo.ru/ff0abd2c
B3auMoieiicTBus. [locTosTHHBIH
ANEKTPUYECKUH TOK"
55 KonTponpHas pabota o Teme bubnuorexa [IOK

"DneKkTpuuecKue 3apsapl.

https://m.edsoo.ru/ff0abea8
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3apspKeHHBIE Tella U UX
B3aumoaercTBus. [loCcTOSTHHBIN
AIEKTPUIECKUHN TOK"

56

ITocTosTHHBIE MAarHuTHI, UX
B3aUMO/EHCTBUE

57

VYpok-uccnenosanue "N3yuenue
MOJICH TIOCTOSTHHBIX MarHUTOB""(
UCIO0JIb3YS TEXHOJIOTUUECKYIO KapTy
AKCIEPUMEHTA, NCCIIETOBAHUS)

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe 1ojie. MarauTHoOE I0J1e
3eMIIH ¥ ero 3HaueHue s >KU3HA Ha
3emie

bu6moreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneIiT Opcrena. MarautHoe nosue
AIEKTPUYECKOTO TOKa MaruutHoe
I10JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpuMeHeHue MeKTPOMarHuToB B
texHuke. JlabopaTropnas pabora
"U3ydyeHue nelcTBUS MarHUTHOTO
I0JIs1 Ha IIPOBOIHUK ¢ TOKOM""(
UCIOJIb3YS TEXHOJIOTHUYECKYIO KapTy
AKCIEPUMEHTA, UCCIICTOBAHMS)

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.
Hcnonp30BaHue 37€KTpoABUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHcmopte. JJabopaTtopnas pabota
"KoHcTpynpoBaHue u u3yueHue
paboThl anekTpoasuraress”"(
HCIOJIb3YS TEXHOJIOTHUECKYIO KapTy
HKCMEPUMEHTA, UCCIIETOBAHUS)

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel @apanes. 3akoH
IEKTPOMArHUTHOM MHIYKIIUH.
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IIpaBuio Jlenna

63

OnekrporeHeparop. CrocoOsl
MTOJTYYCHUS DIIEKTPUICCKOM dSHEPTHUH.
DJEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX
HNCTOYHHUKAX SHCPIruu

64

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DNEeKTpUUYECKUe U
MarHUTHBIC SBIICHUS"

65

KonTpomnbHas pabora no teme
"DNeKTpuYeCcKrue U MarHUTHbIE
SIBJICHUS "

bubmmoreka [{OK
https://m.edsoo.ru/ff0ach14

66

PeseprubIit ypok. PaboTta ¢ Tekcramu
1o teme "TermioBbie sIBICHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0acche

67

Peseprubrit ypok. PaGoTa ¢ Tekctamu
o teme "[locTosHHBII
AIEKTPUYECKUN TOK"

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBubIit ypok. PaboTta ¢ Tekcramu
1o TeMe "MarauTHble IBJIeHUS"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

145
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9 KJIACC

KoaunyecTBo 4acoB

DJIeKTpOHHbIe LN (poBbIe

Ne Tema ypoka Kout I Hata 0 BaTeJIbHbI
. Beero POJIbHBbIE PAKTHUECKHE | \oyopyg ooOpa3oBareJ e
padoThI padoThbI pecypchl
1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa
2 Cucrema orcuera. OTHOCUTEIILHOCTh 1 bubnuoteka [JOK
MEXaHHYECKOTO JIBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IpsAMOJIMHEHOE 1 bubnuoreka [JOK
JBYKCHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIuHENHHOE
4 nekeHue. CpeqHsiss 1 MTHOBEHHAS 1
CKOPOCTh
5 [IpsmonuHeliHOe PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBYOKEHHUE. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d4
CKopOoCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JABMKCHUSI. 1
I'paduk ckopoctu
JlaGopaTtopHas pabota "OnpeneneHue
YCKOpPEHUS Tela MpH
PaBHOYCKOPEHHOM JIBHXKEHUU 110 bubnuoreka [JOK
7 . - 1 1 .
HAKJIOHHOW TT0CKOCTH""'( UCTIONB3Ys https://m.edsoo.ru/ff0adb18
TEXHOJIOTHYECKYIO KapTy
HKCIEPUMEHTA, UCCIICIOBAHUS)
8 CobOoauoe nagenue tea. OnbITh 1
lanunes.
PaBHOMEpHOE NBUMXKEHNKE TTO
9 OKpY)KHOI:())TI/I. ﬁ[epnon 1 4acToTa 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0ael76
oOpamenus. JIuneiiHas u yriaoBas
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CKOPOCTH

10 LleHTpOCTPEMUTENILHOE YCKOPEHUE
11 Ilepsriii 3akoH HetoToHa. BekTop bubnuorexa [JOK
CHUJIBI. https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnuorexa [JOK
PaBHOelCTBYOIIAs CHIIA. https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cyneprno3umus cui https://m.edsoo.ru/ff0ae982
Pemienn 4 Ha TPUMEHCHHU
14 S;KOT{OBeI—;’:i’(}[OH: (IfCHO?‘IB:}ISI e3a11atm- bubmmorexa [TOK
https://m.edsoo.ru/ff0aeb6c
00pa3Irsl).
bu6moreka [IOK
15 CHua ynpyroctH. 3akos I'yka. https://m.edsoo.ru/ff0aeca?
16 Pemrenue 3agauy mo teme «Cuia
YOPYTOCTH»
JlabopaTtopHnas pabota «OnpeneneHue
17 YKECTKOCTHU MIPYXUHBI "( HCTIONB3YS bubnuorexa [JOK
TEXHOJIOTHYECKYIO KapTy https://m.edsoo.ru/ff0aee28
HKCIIEPUMEHTA, UCCIIEIOBAHUS)
bu6mmoreka [JOK
18 Chia Tpenis. https://m.edsoo.ru/ff0af738
19 Pemrenne 3agaud mo reme «Cuiia bu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota "Onpenenenue
koaddunrenTa TpeHus ckoabKeHus""( bubnunoreka [JOK
20 )
UCIIOJIb3Ysl TEXHOJIOTHYECKYIO KapTy https://m.edsoo.ru/ff0af8be
AKCMIEPUMEHTA, UCCIIETOBAHUS)
Pemrenue 3agau no reme "3akoHbI
21 Herorona. Cuna ynpyrocru. Cuia bubmorexa HOK

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

bu6mmoreka [{OK

22 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO https://m.edsoo.ru/ff0af044
naICHUS
VYpox-koupepenuus "JIBkeHne TeI

23 BOKPYT TPAaBUTALIMOHHOTO IIEHTpa
(Conneunas cucrema). ['anaktuxu"

TR I —— buGmiorexa LIOK

" P https://m.edsoo.ru/ff0af5f8
TATOTEHHS

o5 [IepBas kocmMu4eckasi CKOpOCTb. bubnuoreka [JOK
HeBecoMoCTh 1 mieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHON TOUKHY.

26 AGcomoTHO TBEPAOE TEIO. bubnuoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OChIO BpalllCHUS

27 MowmenT cuibl. LleHTp TsoKecTn

28 onm Lonmp roee(nenomoyn bubmorexa LIOK

: P y https://m.edsoo.ru/ff0b02b4
QJITOPUTM pELICHHUs 3a/1a4)
| Rosmomnts s conposianh o Bumorea 110K
. ,,H ' https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
0 Mexameoce e, ubmiorera LIOK
N ¢ " ' https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten
| Hamme e e o o B LOK
P yabea. yupyr https://m.edsoo.ru/ff0b07fa
HEYNpPYyroe B3auMOJIECHCTBHE
32 Pemenne 3agau mo teme "3akoH bu6mmoreka [JOK

COXpaHeHHUs uMIyJbca'" (MCHob3ys

https://m.edsoo.ru/ffOb096¢
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QITOPUTM PELICHHUS 3a/1a4)

VYpoxk-koudepenuus "PeaktuBHOE

33 JBIKEHUE B MPUPOJIC U TEXHHUKE"
bu6mmoreka [{OK
34 MexaHnndeckas paboTa U MOITHOCTh https://m.edsoo.ru/ffOb0ag4
35 PaboTta cunbl TSDKECTH, CHITBI bubmmoreka [{OK
YIIPYTOCTH ¥ CUJIBI TPCHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padota «OrnpeaeneHue
paboThl CUJIBI TPEHUS ITPU
36 PaBHOMEPHOM JIBI)KEHHUH TeJjia 110
TOPHU30HTAILHON TTOBEPXHOCTH» "(
HCIOJIb3YS TEXHOJIOTHUECKYIO KapTy
AKCIIEPUMEHTA, UCCIICIOBAHNS)
37 CBs13b pHEpruu 1 paboThI.
[ToreHumanpHast SHEPTUS
38 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHMS SYHEPTUH B
MEXaHUKE
40 JlabopaTtopHas paborta «3ydeHue bubnuoreka [JOK
3aKOHA COXPAHEHUS SHEPTHUI https://m.edsoo.ru/ff0b12fe
a1 KonebarensHOE ABUKEHUE U €TO bu6mmoreka [JOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaeOaHusl. bu6mmoreka [JOK
BoinyxieHHbIe Kostebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 IpyKUHHBIH
MasITHUKH
ypOK-I/ICCHeL{OBaHI/IVe «3aBUCHUMOCTh BuGnuotexa LOK
44 neprojia KoJeOaHuii OT KECTKOCTH

IPYKHUHBI U MacChl Tpy3a»

https://m.edsoo.ru/ff0b197a
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45

IIpeBpamienue saepruu npu
MEXaHNYECKUX KOJIEOaHMIX

46

Jlaboparopras pabota «Onpenernenue
4acTOThI U IEPUOAA KoJieOaHu
OPYKUHHOTO MasTHUKA

bu6mmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIepH0/1a KOJIeOaHUit
rpysa, nOABCHICHHOTO K HUTHU, OT
Macchl Tpy3a» "( ucroJib3ys
TEXHOJIOTUYECKYIO KapTy
AKCIIEPUMEHTA, UCCIICIOBAHNS)

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJIHbI. CBOUCTBA
MeXaHH4eCKuX BOJIH. [IpoaosibHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koudepennus "MexaHnueckue
BOJIHBI B TBEPAOM Tene. CelicMuYecKue
BOJIHEI"

50

3ByK. PacnipocTtpanenue u oTpakeHue
3ByKa

o1

Ypok-uccnenopanue "Habmronenune
3aBHCHMOCTH BBICOTHI 3ByKa OT
gacToThl""( KCIOJIB3YS
TEXHOJIOTHYECKYIO KapTy

SKCHepI/IMeHTa,I/ICCJ'IeI[OBaHI/IH)

52

I'poMKOCTB 3BYKa U BbICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepeHus "YnbpTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBka Kk KOHTPOJBHON paboTe 1O
TeMe "3aKOHbI COXPAHEHHS.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0
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MexaHuueckue KoJieOaHus U BOJIHBI"

KoHnTpomasHas padorta o Teme "3aKoHbI

95 coxpaHeHus. MexaHn4ecKue
KoJIe0aHusa 1 BOJIHBI"
56 DNeKTpOMarHuTHOE TOJIE. bubnuotexa [JOK
DJIeKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOIICTBA AJIEKTPOMArHUTHBIX BOJTH
VYpok-konpepenuus "llkana
58 3IEKTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
Hcnonb30BaHuE 3MEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJISI COTOBOH cBA3H"
VYpoxk-uccnenoanue "N3yuenne
CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C
59 MTOMOIIIBIO Mo6lz/mLHoro tenedona""( bubmorexa ITOK
https://m.edsoo.ru/ffO0b2c6c
WCIIOJIb3YS TEXHOJOTHUECKYIO KapTy
AKCIIEPUMEHTA,UCCIICIOBAHNS)
Pemenue 3aga4u Ha onpeniecHuE
60 YaCTOTHI U JUTUHBI DJIEKTPOMarHUTHOM
BOJIHBI(MCTIOJIB3YS AITOPUTM PEIICHUS
3a/1a4)
DJIeKTpOMAarduTHas IPUPOIa CBETA.
61 Cko OI:JTB CcBeTa BOJHI{)O}I;HIGI CBOMCTBA Brbmaorexa LOK
P ) https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku ceera. [Ipamonuneiinoe
62 acIIpOCTpaHECHUE CBgTa 3aTMeHus Brbmiorexa LOK
paclipoctp ) https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aK0H OTPAKEHHUSI CBETA. 3epKaja.
63 PemeHHep3a aJ Ha I I/IMeHeI:{I/Ie Eubmiorexa TOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [IpenomiieHue cBeta. 3aKOH bu6mmoreka [JOK
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IMPCIOMIICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonb30BaHue NOJHOTO BHYTPEHHETO ]f?tl/tlgg?/(;;(aelfjic])_f)orllf/mb?:CSC
OTPaKECHHUS B ONITUYECKUX CBETOBOJAX
Jlaboparopuas pabota "HccienoBanue
3aBUCHUMOCTH YIJia IPEIOMIICHUS
66 CBETOBOTIO Jy4a OT yIJia NaJieHus Ha
rpanwuiie "Bo3ayx-crekimo"""(
WCTIOJIb3Ys TEXHOJOTUUECKYIO KapTy
9KCIEPUMEHTA, NCCIIEIOBAHUS)
Ypoxk-koupepennus "Hcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 JIunzel. OnTHyeckas cuja JIMH3bI https://m.edsoo. ru/ffob3f2c
. bu6moreka [IOK
69 [TocTpoenne n3o0paxeHU B TMH3aX https://m.edsoo.ru/ffOb444a
JlabopaTtopHnas pabora "OnpeneneHue
(hOKYCHOTO pacCcTOSTHUS U ONTHYECKOM
70 cuiIbl cobuparorieit auH3b1""( ﬁtﬁlgg?/(;;eelzjziorﬁlmb 4206
UCIO0JIb3YS TEXHOJIOTHUYECKYIO KapTy
HKCIEPUMEHTA, UCCIICTOBAHUS)
el Ypok-koHpepenuus "OnTuueckue bubnuoreka [JOK
JIMH30BBIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue BHGH_HOTeKa HOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenus "ledexTs
3penus. Kak coxpanuts 3peHue"
74 Paznoxenue 6e0ro cBeTa B CHEKTP. bubnuorexa [IOK

OnreiTel HeroToHa. Cnoxxkenue

https://m.edsoo.ru/ffOc0f4c
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CIIEKTpaJIbHBIX LIBETOB. /ucnepcus
CBETa

Jlaboparoprast pabota "OmbITEI TIO
Pa30KEeHUIO OEJI0T0 CBETa B CIIEKTP H
BOCIPHUATUIO OBETA NPEAMECTOB IIPU UX

bu6mmoreka [{OK

75 Ha6moz1e1'{'£m qyepes3 [BETOBbIE https://m.edsoo.ru/ff0cOe2a
¢unbTpel""( KCTIONB3YS
TEXHOJIOTHYECKYIO KapTy
9KCIEPUMEHTA, NCCIIEIOBAHUS)
VYpok-npaktukym "BosnHoBbIE
76 CBOWCTBa CBeTa: JUCIIEPCHS,
uHTepdepeHus u nudpaxus"
77 OmerTel Pe3epdopna u muranetapHas bubnuorexa [JOK
MOJIeJTb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens aroma bopa
79| atovow. Keawms, Tumeiarue BuSmoress LIOK
https://m.edsoo.ru/ff0c144c
CIEKTPbI
80 Ypok-npaktukym "HabGmonenune bubnuoreka [JOK
CIIEKTPOB MCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIIBI Erbmaorexa LOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnuoreka [JOK
MO/IeJb https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE TPEBpAIIICHUS. bu6mmoreka [JOK
H3oTombl https://m.edsoo.ru/ff0clald
84 Pemenne 3ama4d mo teme: bu6mmoreka [JOK
"PagroakTHBHBIE pEBpalicHUs" https://m.edsoo.ru/ff0clb4a
85 [lepuoa nonypacnaga
86 Ypoxk-koHpepeHuus "PagroakTHBHbIE bubnuoreka [IOK
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https://m.edsoo.ru/ff0c18ac
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https://m.edsoo.ru/ff0c1b4a

U3ITy4eHUs B IPUPO/IE, METUIIMHE,
TexHuke"

https://m.edsoo.ru/ff0c2126

87

SAnepHbie peakuu. 3aKOHBI
COXpPaHEHUs 3apsAJ0BOIO U MacCOBOTO
qucel

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprus cBA3M aTOMHBIX s1iep. CB3b
Macchl U SHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3amgau mo reme "Anepueie
peakuun"

90

Peaxiuu cuHTe3a U IeneHUs Sep.
Uctounuku sHeprun CostHIA U 3BE3]T

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenuus "Anepnas
sHepreTuka. JlencTBus
PaZMOaKTUBHBIX U3TyYEHHUI Ha KUBBIE
OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "DIEeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBI.
KBanToBbIe siBieHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHas padoTa o teme
"DNeKTpOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBrie sBiacHu"

94

[ToBTOpEHME, 000OIIECHNE.
JlaboparopHble paboThI IO KypCcy
"Bzaumonaeiictsue ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHuE, 0600mIeHNe. Pemenue
pacUeTHBIX U KaYeCTBEHHBIX 3314 110
teMe "Temnosble nponeccs”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOeHue. Pemenne

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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pacyeTHBIX M KaYECTBEHHBIX 3a/a4 M0
teme "KIIJ] TermoBeix gBuraTenein”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, 06061meHue. Pemenne

97 paCyYETHBIX U KAUECTBEHHBIX 3a/1a4 10 1 bubmmorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
teme "KIIJI 31eKTpOoyCcTaHOBOK
98 | Dabopeeapmse paboma m xypey i | BuGmorexa LIOK
" " https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SIBJICHUS
o | rmopume oCotmeme bome | B LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHKE
o | e oo e | B 10K
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 | roreremmn wo vt " i Bumorexa L1OK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTamu 1o TeMe "KBanToBas u 1
saepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 7 kmacc .M. Ileproimikun, A.1.MMBanoB Mocksa «IIpocsemenue» 2023r.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://lwww.fizika.ru
http://school-collection.edu.ru

http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/17/p/pagehtml.
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