MUHUCTEPCTBO NPOCBEIIEHUSI POCCUNCKOM ®EJIEPALIUA
MuHnucrepcTBo oOpasoBanusa M Hayku PecniyOosinku Tarapcran.
Ynpasiienne 00pa3oBaHusi MyHUIIMIIAJIBHOTO o0Opa3oBanus r. Kazanm.

MBOY "lkoJa Nel30"

PACCMOTPEHO COI''TACOBAHO VTBEPXJIEHO

PykoBoaurens MO 3amecTUuTeNb JUPEKTOPA JIMPEKTOP MIKOJIBI
Hypraesa H. A. no YBP Camapkuna U. H.

ITporokos Nel ot «28» 08 2024 r. Mypsuna M. H.  TIpuka3s Ne ot «28» 08 2024 1.

ITpukas Ne ot «28» 08 2024 r.

[TPMJIOKEHUE
K AJAIITUPOBAHHOI OCHOBHOM OBIIIEOBPA30BATEJIbHOM ITPOTPAMME
OCHOBHOI'O OBILET'O OBPA3OBAHM S OBYYAIOIINXCS
C 3AJIEPXKKOU IICUXUYECKOI'O PASBUTUA (311P) IIO BAPUAHTY 7.2

MyHHUIUITATBEHOTO OFOJPKETHOTO 00111e00pa30oBaTebHOT0 yupexaeHus «CpeaHss
o6mreobOpazoBatenpHas mkona Nel30 umenu ['epost Poccuiickoit deneparnuu maiiopa
C.A.AmmxmuHa» MOCKOBCKOTO palioHa

r.Kazanu

y4eOHOro npeamera «®@usuka. bazoBbiii ypoBeHb»

JUTst o0yJaromuxcs 7-9 xkiraccon

r. Kazans 2023
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INMOACHHUTEJIBHAA 3AIIMCKA

I[IporpamMma mo ¢u3WKe Ha ypOBHE OCHOBHOI'O OOIIETOo OO0pa3oBaHWs COCTaBJIS€HA Ha OCHOBE
ITOJIO’KeHUH 1 TpeOOBAaHUN K pe3yJIbTaTaM OCBOSHHUS Ha 0a30BOM ypOBHE OCHOBHOI 00pa30BaTEIBHOM
nporpammel, npeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuy€ToM deaepaibHOR pabodyel mporpamMMBbl
BocriuTanus U KoHnenuwu npenogaBanus yaeOHOro npeamera «Ousnkay.

Conepxanue OporpaMMmbl 10 (U3UKE HApaBiICHO Ha (POPMHPOBAHHE €CTECTBCHHOHAYYHOU
rPaMOTHOCTH OOYYAOIIUXCS M OpPraHU3alMI0 M3ydeHUs (U3UKU Ha JESITEIbHOCTHOM ocHoBe. B
rnporpaMMe 1o (U3NKE YUHUTHIBAIOTCS BO3MOXKHOCTH YYeOHOTr'O IpeaMeTa B peaju3anui TpeOoBaHHi
DPI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM M METAlpPEeAMETHBIM pe3yJjibTaTaM OOyYEeHHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHUsl.

[Iporpamma 1o (u3MKe yCTaHABIMBAeT paclpeseleHne y4eOHOro Marepuana IIo TojaM
0o0ydeHus (o0 KjlaccaM), MpemiaraeT IPUMEPHYIO MOCIEIOBATEIbHOCTh U3yUCHUS TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHUS IPEIMETHOTO COAEPKaHUSI U yUETE BO3PACTHBIX 0COOCHHOCTEH O0yUarOIIUXCSl.

[Iporpamma 1o ¢u3uke paspaboraHa ¢ HENBI0 OKa3aHUS METOAUYCCKON ITOMOIIU YYHUTEIIO B
co3IaHuU padodeil MporpaMMel 10 YIEOHOMY MIPEIMETY.

®du3nKa SBISIETCS CHUCTEMOOOPA3YIOMIUM IS €CTECTBEHHOHAYYHBIX YYEOHBIX IIPEIMETOB,
IIOCKOJIBKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIICCCOB U SIBJICHUH, HM3y4aeMBIX XHMHUEH,
ouoJiorueii, actpoHoMuel U pu3NIecKo reorpadueii, BHOCUT BKJIaJl B €CTECTBCHHOHAYYHYIO KapTHHY
MHpa, TIPeIoCTaBIsieT Hanbojee SICHBIe 00pa3lbl MPUMEHEHUsI HAYYHOTO METOAa MO3HaHUS, TO eCTh
crroco0a IMoIydYeHHs! JOCTOBEPHBIX 3HAaHUH O MUpe.

OpnHa U3 TIIaBHBIX 33724 (PU3NUECKOro oOpa3oBaHUs B CTPYKTYpe 0O0IIero oOpa3oBaHUsI COCTOUT
B ()OPMHPOBAHHUH €CTECTBEHHOHAYYHOM rpaMOTHOCTH M MHTEpeca K HayKe y OOyJaronuxcsl.

WU3yuenne (¢wu3ukn Ha 0a30BOM YpOBHE IIpedIioaracT  OBJIAJACHUE  CIIEHYIOITAMH
KOMIIETEHTHOCTSIMU, XapaKTEePU3YIOIUMU €CTECTBEHHOHAYYHYIO0 T'PAMOTHOCTb!

® HAy4YHO OOBSCHSTH SIBJICHHUS;

e OLIEHUBATHh U NOHUMAaTh OCOOEHHOCTH HAyYHOTO MCCIEAOBAHMUS;

e UHTEPOPETUPOBAaTh JAaHHBIE U UCHOJIB30BAaTh HAy4yHbIE JOKa3aTeIbCTBA IS
ITOJIyY€HHUS BBIBOJIOB.

Ilenn wsydyeHuss (U3MKKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ONpeAeTICHbl B
Konnenmun npenogaBanust ydeOHoro mnpenmera «®Pusmka» B 00pa3oBaTeNbHBIX OpPraHU3aLUAX
Poccutickoit ~ ®enmepammu, peaduM3yIOMUX  OCHOBHBIE  00mieoOpa3oBaTelbHBIE  IIPOTPAMMEL,
yTBepKa€HHOM pemenueM Komnerun MuHucrepcTtBa mnpocsemeHus Poccuiickoin ®Penepanuu
(tmpotoxomn ot 3 mexadpst 2019 r. Ne [1K4BH).

enn n3zyyenus puzukn:

e TmpuoOpeTeHrne HHTepeca M CTPEMJICHHS OOYyYaloIHUXCA K HAyYHOMY HM3YyYECHHIO TPHUPOJIEI,
pa3BHUTHE WX WHTEIUICKTYyaIbHEIX ¥ TBOPUYECKUX CITOCOOHOCTEH;

e pa3BUTHE IIPEACTAaBJICHMH O HAaydyHOM METOAE MO3HaHUS U  (QopMupOBaHHE
HCCIIEJOBATEILCKOI'O OTHOIICHHS K OKPY KAIOIIUM SIBJICHUSIM;

e (QopMmupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa H3yUYCHUs] OCHOB CTPOCHUS
MaTepuu U QyHIaMEeHTaJIbHBIX 3aKOHOB (PU3UKU;

e (opmupoBaHUE IPEACTABICHUI O POy PU3NKHU I PAa3BUTHUS JPYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJOTHH;

e pa3BUTHE TMPEJCTABICHWM O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHanbHON
JIeSITEIbHOCTH, CBSI3aHHOM C (DU3UKOM, NMOATOTOBKA K JaJbHEHIIEMy OOYyYEHHIO B 3TOM
HanpaBJICHUH.

JocTtikenue 3TUX Iejael nporpaMMsel o (HU3UKEe Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS

obOecreunBaeTcs pelIeHueM CISAYOINX 3a4a4:
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e T1puoOpeTeHHEe 3HAHUH O NHCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
SJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX

e mpuoOpeTeHNe yMEHHI ONMHICHIBATH M OOBIACHATH (PU3HUUYCCKHUE SBICHUS C HCIOJIB30BAHUEM
MOJyYCHHBIX 3HAHUU;

® OCBOCHHUC METOJIOB PEIICHUS MPOCTEHINTNX PACUETHBIX 3a7a4 C UCIOIb30BaAHUEM (PU3HICCKUX
MOJIeIeH, TBOPUYECKUX U NPAKTHKOOPUCHTHPOBAHHBIX 3a7a4;

e pa3BHUTHE YMEHHUU HAOIIONATh MPUPOIHEIC SIBIICHHUS W BBIIOJHATEH OIBITHI, JJA0OpaTOpHBIE
pa6OTBI U OKCICPUMCHTAJIbHBIC HCCICJOBaHUA C HCIOJb30BaAHHUEM H3MCPUTCIIBHBIX
MpUOOpPOB;

e oOCBOcHHE MNpPUEMOB paboTel ¢ HWHpOpManueld (QU3NYECKOro COAepKaHUs, BKIOYas
WHGOPMALIHIO O COBPEMEHHBIX JTOCTIKCHUAX (DH3HUKH, aHATN3 U KPUTHICCKOE OIICHHBAHHE
nHGOpPMAIIIH;

® 3HAKOMCTBO cO cdepaMu NpPOodECCHOHATBHON NEsATEIbHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMECHHBIMHU TEXHOJIOTUSIMHU, OCHOBAHHBIMHU HA JOCTUIKCHUAX (I)I/ISI/ILIGCKOI‘/'I HayKHU.

Ha u3yuenue ¢pu3uku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O O0IIIETO 0Opa3oBaHUs
oTBoauTCs 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B Helen0), B 8 kjacce — 68 yacos (2 gaca B
Heneno), B 9 knacce — 102 gaca (3 gaca B Heelro).

IIpennaraemblidi B mporpamMMe mno (u3MKe IepedeHb Ja0OpaTOPHBIX pabdOT U OMBITOB HOCHUT
pEeKOMEHIATEIBHBIN XapaKTep, yIUTEIb JACIacT BEIOOp IPOBEACHHS IabOPaTOPHBIX padOT U OIBITOB C
yu4éTOM HWHAWBUIYAIBHBIX OCOOCHHOCTEH OO0ydYaroluxcs, CHUCKa SKCIEPUMEHTAIBHBIX 3aJlaHui,
IpeJIaraeMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOTO IK3aMeHa I0 (PH3HKe.
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COJEPXXAHUE YUEBHOI'O ITPEJIMETA «®U31UKA»

7 KJIACC

Pa3nen 1. ®usuka 1 €€ posib B NO3HAHUM OKPYKAKOIIEro MUPa

dusuka — Hayka o mnpupone. SBnenuss npupoasl (MC'). dusudeckue SBIEHHS: MEXaHUYECKHE,
TETJIOBbBIE, DJIEKTPUUECKUE, MarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusndeckue BenuuuHbL. M3Mepenue (uszmdeckux BenmuuH. Pusuueckue npubopwvi’. Ilozpewrnocmo
uzmepenuii. MexayHapoIHasi CUCTEMa €TUHHUII.

Kak ¢msmka m apyrue ecrecTBeHHble HAayKH H3Yy4YalOT Tpupony. EcmecmeenHo-nayunwiii mMemoo
NO3HAHUA: HAOMI0O0eHUe, NOCMAHOBKA HAYYHO20 BONPOCA, BblOGUIICEHUE 2UNOMEe3, IKCHEPUMEHI NO
npoegepke 2unomes, obvscHenue Habaooaemozo aenerus. Onucanue Qusuueckux A6AEHUL C NOMOUbIO
Mmooeneil.

IIpenmer n MeTOABI PUBHKH.

Jemoncmpayuu’

1. MexaHH4YeCcKHe, TEIUIOBEIC, AJIEKTPHICCKIE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.

2. dusnyeckue NpubOPHI U MPOLIeAYpa IPSAMBIX U3MEPEHUI aHATOTOBBIM U ITU(GPOBBIM MPUOOPOM.

3. OmpeneneHne MOTPENTHOCTH SKCIIEPUMEHTA.

Dponmanvusle 1ad0pamopHsle padomol Ui ITEKMPOHHAL 0EMOHCMPAYUSL.

1.Onpenenenue LEHbl AEJICHUS H3MEPUTEIBHOrO mnpudopa (MCHoib3ysl TEXHOJIOTUYECKYIO KapTy
SKCIIEPUMEHTA).

2. U3mepenne o0bEéMa )XUIKOCTH U TBEPAOTO Teja

3. Onpedenenue pazmepos Maivix mei.

Pazpneun 2. [lepBoHayajibHbIE CBEJEHHSI O CTPOCHUH BellecTBa

CTpoeHHe BeIIEeCTBA: aTOMBI M MOJICKYNBI, ux pasmepwvi. Onvimoel, Ooxazvigarouue OUCKDEmHOe
cmpoeHue geujecmaa.

Jpmxenne gactun BemiecTBa. CBs3b CKOPOCTH IBIDKEHHSI YACTHI[ C TeMIepaTypou. bpoyHoBckoe
IBIXeHHE, mudPy3us. Bzaumooeticmaue yacmuy seuecmea: npumsdicerue u Ommankueanue.
ArperaTHbI€ COCTOSIHUSI BEILECTBA: CMpoOeHUue 2a308, HCUOKOcmel U meépovixX (KpucmaniudeckKux)
men. Bzaumocesnzv medncoy ceoticmeamu gewyecms 8 pa3HblX AcpecamubiX COCMOAHUAX U UX AMOMHO-
MonexyaapHuim cmpoeruem. OcobenHocmu azpe2ammibix COCMOAHULL G00bL.

Jemoncmpayuu’

1. HaGmroneHne GpOyHOBCKOTO IBUKCHUS.

2. Habmoaenue nuddys3uu.

DponmanvHble 1a6OpamopHble padGomsvl U ONbIMbL

1. OneHka nuaMeTpa aToMa METOJIOM PsiZIOB (C UCMOJIb30BaHUEM (oTorpaduii).

2. OnsITH IO HAOIFOASHUIO TEIUIOBOTO PACIITUPEHHUS Ta30B.

3.0meITBl O  OOHAPY)XEHUIO JCHCTBUSL CHJI  MOJIGKYJSIDHOTO TPUTSDKCHUS  (271eKMmMpOHHAA
oemoncmpayus).

Paznen 3. /IBuskeHMe U B3aMMOIeCTBHE TeJl
MexaHndyeckoe JABM)KeHHe. PaBHOMepHOe © HepaBHOMepHoe jaBmxkeHHe. Ckopoctb. Cpeowsis
CKOPOCMb NPU HEPABHOMEPHOM Osudiceruu. PacdéT myTH U BpeMEHU JIBMIKCHUSI.

! MC — 371€eMEHTBI COACPKaHUA, BKIIFOYAOIIHNE MCXKIIPEIMETHBIC CBA3U, KOTOPBIC noz[po6Hee PACKpPBITBI B TEMaTHY€CKOM
IUTAHUPOBAHUH.

2 3D,CCI) " Jaje€ KypCuBOM 0603Ha‘-ICHI)I TEMBbI, U3YUCHHUEC KOTOPHBIX MPOBOJUTCA B O3HAKOMUTEIILHOM IUIAHE. Heaaror
CaMOCTOSTEIBFHO ONpeneisieT 00beM N3y4aeMOro MaTepHaa.

* Bece JlemoncTpanuu u JlaGopaTopHble paboThl, IPEICTABIEHHBIE B COIEPKAHUH, IOMYCKAeTCs (MOYKHO) TPOBOIUTH,
HMCTIIONIB3YsI HH(OPMALIMOHHBIC U JICKTPOHHBIC TEXHOJIOTHH (LIM(POBBIC 00pa30BaTeIbHBIC PECYPCHI).

4 311ech U gaee MPUBOAMTCS PACIIMPEHHBIH MIEPEYEeHb JTa60PaTOPHBIX pabOT M ONBITOB, U3 KOTOPOTO YUUTEINb JIENAET
BBIOOp I10 CBOEMY YCMOTPEHHIO.
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SlBnenue wuHepuuu. 3axon unepyuu. B3aumooeiicmeue men Kax NPUYUHA USMEHEHUs CKOpOCmu
osuoicenuss men. Macca kax mepa unepmuocmu mena. llnotHocTs BemectBa. Cés3b niomHocmu ¢
KOUYecmeom MOaeKyl 8 eOuHuye oo6véma seuecmad.

Cua KaK XapakTepUCTHKa B3aumMoAeucTBus ten. Cuna ynpyeocmu u 3akoH 'yka. H3mepenue cunvt ¢
nomoubio ounamomempa. SIBIeHUE TATOTEHUS U cWiia TshKecTH. Cuna mssicecmu Ha Opy2ux niaHemax
(MC). Bec Ttena. Heecomocts. CroXeHHE CHJI, HAaNpaBIEGHHBIX 10 OJHOH  MHPsIMOIL.
PaBrOneiwicTByromast cun. Cuna mpenus. Tpenue ckonvocenus u mpenue nokosi. Tpenue 6 npupooe u
mexnuxe (MC).

Jemoncmpayuu’

1. HaOGmroneHue MEXaHUYECKOI'O JIBMKECHUS Teja.

2. W3mepeHue CKOPOCTH MPSIMOTIMHEWHOTO JABUKEHHUSI.

3. HaOmroaeHuve sIBICHUS WHEPIINH.

4. HaOmrogeHne n3MEHEHUsI CKOPOCTH MPH B3aUMOJICHCTBUH TeTl.

5. CpaBHeHHE MacC IO B3aUMO/JICHUCTBHUIO TEJl.

6. Cro>xeHue CHII, HalpaBJICHHBIX 110 OJTHOU MTPSIMOM.

7. JeMoHCTpaIys CUIIbl YIPYTOCTH Ha Pa3IMYHBIX MaTepHuaiax.

Dponmanshule 1adOpamopHvle padomsvl U ONbIMGL,

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBMIKEHUS (IIapUKa B KHUJIKOCTH, MOJICIH IICKTPHUISCKOTO
aBTOMOOWIIS U T. 11.) (371€KMPOHHAA 0EMOHCMPAUUSL).

2. OmpeneneHue cpeiHEH CKOPOCTH CKOJBXKEHUS OpyCKa WITH IIapyUKa MO0 HAKJIOHHOU TNTOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPAOTO Tea.

4. OubsITBL, TEMOHCTPUPYIOMINE 3aBUCUMOCTD PACTsDKCHUS (IedopMannm) Ipy>KUHEBI OT IMPHIIOKESHHOM
CHUTBI.

5. OnpITHl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJILKEHHUS OT Beca Tejla U XapakTepa
COIIPUKACAOIITUXCS TOBEPXHOCTEH.

Paznen 4. /[aBiieHue TBEPABIX TeJl, S KUAKOCTEH U ra3oB

Hasnenue. Cnocobul ymenvuienus u ygeauuenus oaenenus. /lasnenue easa. 3asucumocms 0a61eHUs.
eaza om ob6wvéma, memnepamypui. Ilepedaua oasenenusi meEpOLIMU MeEAAMU, HCUOKOCAMU U 2A3AMU.
3akon Ilackansa. Ilnesmamuyeckue mauiunsl. 3aBUCUMOCTH IABIICHUS >KHUAKOCTH OT TJIIyOWHEI.
Coobwarowuecs cocyowt. I uopasiuueckue mexaHusmoi.

Atmochepa 3emiam m atMocepHoe HaBieHUE. [Ipuyunvl Cyuecmeosanusi 8030VUHOU 000I0UKU
3emau. Onvim Toppuuennu. Hsmepenue ammocgheprozo 0agneHus. 3a6UcUMOCHb ammoc@hepHozo
odasnenusi om 8vicomul Hao yposhuem mops. Ilpubopul Ons usmepenus ammocgeprnozo oasieHus.
eiticmaue sicuokocmu u 2aza Ha nozpydicénnoe 8 Hux meno. BreITankuBaiomas (apXmMeIoBa) CHIIA.
3axon Apxumeoda. I[Inasanue men. Bozoyxonnasarnue.

Hemoncmpayuu

3aBUCHUMOCTH JIaBJICHUS ra3a OT TeMIIEpaTyphl.

Ilepenaua naBieHUs KUAKOCTHIO U Ta30M.

CooO0maroimuecs CoCybl.

TI'unpaBnuueckuii mpecc.

IIposiBneHne neiicTBUsI aTMOC(HEPHOTO TaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAKOIICH CHIIBI OT 0O0BbEMa MOTPYKEHHOM 4YacTH Tella W IUIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIECH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcrnoBue miaBaHus TeJ: IUIaBaHUE WM TOTPY>XEHHE Tel B 3aBUCHMOCTH OT COOTHOIICHUS
IUIOTHOCTEH TeJla U KUAKOCTH.

Dponmanvusle 1ad0pamopHvie padomsvl U ONbIMbL

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJie OT 00bEMa NOTPYKEHHOM B )KUJIKOCTb YacCTH Teja.

2. OmnpeneneHne BBITAIIKUBAIOIICH CUIIBI, ICHCTBYIOIIEH Ha TENIO, TIOTPYKEHHOE B KUJIKOCTb.

A e
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3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI, AEHCTBYIONIEH HA TEJIO B KMAKOCTH, OT MacChl
Tena.

4. OnpIThl, NEMOHCTPUPYIOIINE 3aBHCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, JIEHCTBYIONIEH Ha TENIO B
KUAKOCTH, OT 00bEMa NOTPYKEHHOM B )KUJIKOCTb YaCTH Te€Ja U OT MJIOTHOCTH KUIKOCTH.

5. KoncrpyupoBanue apeoMeTrpa  WIM  KOHCTPYHMpOBaHME  JIOAKH U OINpeAeeHUe eé
rpy30n0abEMHOCTH.

Paznen 5. PaGora u MomiHOCTH. DHeprus

Mexanuueckas padota. MOILIHOCTb.

IIpocThle MexXaHW3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [lpasuno pasHosecus puwluaea.
Ilpumenenue npasuna pasnosecus pwviiaca K 610Ky. «3onomoe npasunoy mexanuxu. KITJ mpocTbix
MeXaHu3MOB. [IpocThie MeXaHU3MBI B OBITY B TEXHHKE.

Mexannueckas sHeprusi. Kuunemuueckas u nomenyuanvuas suepeus. Illpespawernue oonoco 6uda
MexaHu4eckou sHepauu 6 Opy2oti. 3aKOH COXpaHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu

1. ITpuMepbl NPOCTHIX MEXAaHU3MOB.

®dponmansvuvle nadopamopusvie’pabomol u onvimol*

1. Onpenenenre pabOTHl CHUIIBI TPEHUS TIPU PaBHOMEPHOM JBM)KCHHH Telia 10 TOPU3OHTAIBHOU
TMOBEPXHOCTH.

2. HccnenoBanue yClIoBUN paBHOBECHS phlyara.

3. Usmepenue KIIJ] HaKJIOHHOU TNIOCKOCTH (971€KMPOHHAA 0EMOHCMPAYUsL).

4. V3ydeHne 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHUU (2/1eKMPOHHASA 0EMOHCIMPAUUL).

8 KJIACC

Pa3nen 6. TemioBbie ABJICHUS

OcnogHbie nonodcenust MONEKYIAPHO-KUHEMUUEeCKOl meopuu cmpoenus eeuwjecmsea. Macca u pasmepoi
amomog u monexyn. Onvimol, NOOMEEPAHCOAIOUJUE OCHOBHBIE NOJIONHCEHUS MONEKYIAPHO-KUHEMUYEeCKOLl
meopuu.

Monenu TBEPIOTO, KHUIKOTO U ra3000pa3HOro COCTOSIHUMN BemecTBa. Kpucmaniuueckue u amopghole
mena. Obvscuenue c8olcma 2a308, AHcUOKocmell U meépobix meJjl Had OCHOBE NOJIOACEHUL MOAEKYIAPHO-
Kunemuueckot meopuu. CMauMBaHUe U KANUIAPHbIE A6NeHus. Teniogoe pacuiupenue u cocamue.
Temmepatypa. Ces36 memnepamypvl o CKOPOCHbIO MENI0B020 OBUINCEHUSL YACMUY.

Buytpennsisi aHeprus. Cnocobvl uzMeHeHusi GHYMPEeHHEU SHepeuu: Mmenionepeoava u co8epuieHue
pabomuvl. Buovl mennonepedauu: menionpo8ooHOCHb, KOHEEKYUS, U3TYYUEHUE.

KommgecTBo Temnotsl. Yoenvnas mennoémrxocmo gewecmsa. Tennioobmen u mennogoe pasHosecue.
Vpasnenue mennosoco b6ananca.

Ilnasnenue u omeepoeganue KpUCMAIIUYECKUX 6ewecms. YoenvHas menjioma NiaeieHusl.
Ilapoobpaszosanue u  komoencayus. Hcenapenue (MC). Kunenme. Voenvnas  mennoma
napoobpasosanus. 3a8Ucumocms memnepamypvl KUnenus Om ammocpepnozo oaenenus. Biasxcnocme
6030yxa.

DHeprus TOIUINBA. YOoenvHas menioma c2opanusi.

Ilpunyuner pabomer mennogvix osucameneti. KII/[ mennogoco osucamens. Tennosvie Osucamenu u
3awuma oxpyarcaroueli cpeovt (MC).

3akon coxpamnenus u npespaujerus snepeuu 8 menaoevix npoyeccax (MC).

Hemoncmpayuu

HabGnronenne OpOyHOBCKOTO ABHKSHHUSI.

Hao6mroneaune nuddys3uu.

Hab6nroienue sSBICHU CMaYMBaHUS U KAMMJLIIPHBIX SIBICHUMN.

HabGnroienue TEIioBOro paciimpeHust Tel.

H3menenne gaBiieHHs ra3za OpH U3MEHEHUN 00hEMa M HArPEBAaHUH WU OXJIKICHUU.

IIpaBuia u3MepeHus: TEMIICPaTyPhI.

QN A BN =
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7. Bunael Terionepeaayu.
8. OxmakaeHue Mpu COBEPIICHUH pabOTEHL.
9. HarpeBaHue 1Ipu COBEPIIICHUH PA0OTHl BHCIITHUMU CHIIAMH.

10. CpaBHEHUE TEIUIOEMKOCTEHN pa3IUUHBIX BEIIECTB.

11. Habmronenue Kurenus.

12. HaOnronenne mocTossHCTBa TeMIIepaTyphl IIPU MIABJICHUH.
13. Moxenu TemI0BEIX ABUTATEIEH.

Dponmanvusle 1ad0pamopHvlie padbomsvl U ONbIMbL

1. OnpITel MO OOHApPYXEHUIO JEUCTBUSA CHJI MOJIEKYJSIDHOTO TPUTSDKEHUS!  (271eKMmPOHHAA
oemoHcmpayusi).

2. OnsITHI IO BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHON COJIM UJIU caxapa.

3. OmbITH TT0 HAOTIOACHUIO TEIUIOBOTO PACITUPEHUSI Ta30B, JKUAKOCTEH M TBEPIBIX TEI.

4. OmpeneneHue JaBJCHHS BO3/lyXa B OallJIOHE IIIPHUIIA.

5. OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJIEHHS BO3/yXa OT €ro o0b€Ma U HarpeBaHUs WIIU
OXJTKICHUS.

6. HaGmroneHnne m3MeHEHHMsI BHYTPCHHEW JHEprud Teja B pe3yJibTaTe Terulonepenadd U paboTsl
BHEITHUX CHII.

7. UccnenoBanue sBICHUS TEINIOOOMEHA MIPH CMEIIMBAHUH XOJIOTHOMN U ropsdeii BOJbI.

8. HMccnenoBaHue mpoLecca UCIapeHusl.

9. OmnpeneneHne OTHOCUTENHLHON BIAXKHOCTH BO3/TyXa.

10. Onpeodenenue y0eabHOU meniomsl NIAGIeHUs Tb0d.

Paznen 7. DiekTpuyeckue M MarHUTHbIE SIBJICHUS

Dnexmpusayusa men. JIBa posia 3JIEKTPUUYSCKUX 3apsiA0B. BzanmoaeiicTBue 3apsoKeHHBIX Te.
DnekTpudeckoe noie. [lpunyun cynepno3uyuu 1eKmpuieckux nouetl (Ha KauecmeeHHoM YposHe).
Hocumenu snexmpuueckux 3apsaoos. Diemenmaphviil d1ekmpudeckuli 3apso. CmpoeHue amoma.
IIpoBOMHWKY ¥ TUINEKTPUKU. 3aKOH COXPAHSHUS DIICKTPUIECKOTO 3apsiaa.

DJNEeKTpUUeCKUH TOK. Ycnosus cywecmeosanus snekmpuyecko2o moxa. VICTOYHUKUA TMMOCTOSTHHOTO
ToKa. JIeMCTBUS BJIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE). ONeKmpuieckKuili mox
8 JHCUOKOCHISAX U 2a3aX.

PaboTta W MOIIHOCTH DJJEKTPUUECKOTO TOKa. 3axon [owcoyna—Jlenya. Onexmpuueckue yenu u
nompebumenu 31eKmpuyecKkoll suepeuu 6 dvumy. DIeKTpudeckas 1enb. Cujiia TOKa. DJIESKTPHIECKOE
HanpspkeHre. COMpOTHBIICHHUE MPOBOJHUKA. YOenvHoe conpomuenerue sewjecmea. 3akoH Oma s
yuactka uenu. llociemoBarenbHOoe U mMapajulelIbHOE COEAUHEHHWE IIPOBOAHUKOB. Kopomxoe
3ambiKanue.

ITocTostHHBIC MarHUThI. B3auMoaeicTBHE MMOCTOSIHHBIX MAarHUTOB. Mazrnumnuoe none. Mazcnummuoe noe
3emau u eco 3nauenue oasn owcushu Ha 3emne. Onvim Opcmeda. Macnummuoe none 31eKmMpuuecKo2o
moka. [lpumenenue s1eKMpPOMACHUMO8 8 MeXHUKe. Jlelicmeue MAcHUMHO2O0 N0 HA NPOBOOHUK C
mokom. Onekmpoosueamenb NOCMOSHHO20 moOKA. Hcnoavsosanue anekmpoosuzamenell 8
MexXHUYecKux yCmpoucmeax u Ha mpancnopme.

Onvimer @apades. Henenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya. DnekmpozeHepamop.
Cnocobwst nonyuenusi 31eKmpudeckoll dHepeuu. DJIEKTPOCTAHIINM Ha BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTHUU.

Hemoncmpayuu

DOneKTpu3amnus Te.

JBa pojia 2JIeKTpUYECKUX 3apsiA0B U B3aUMOJACUCTBUE 3aPsIKEHHBIX TEJ.

YCTpoNCTBO M IEHCTBUE IEKTPOCKOTIIA.

DnexTpocTaTUdecKast HHIYKITUsI.

3aKOH COXpaHEHMS DIIEKTPUISCKUX 3apsII0B.

IIpoBOHWKY M TUIIEKTPUKU.

MopaenupoBaHUe CHIIOBBIX JJUHUN SJIEKTPHUYSCKOTO TIOJIA.

Nk Wh =
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8. MCTOYHUKU MOCTOSTHHOT'O TOKa.
9. JlelicTBUSI DIIEKTPUIECKOTO TOKA.

10. DJIEKTPUUECKHUH TOK B KUIKOCTH.

11. T'a3oBblii pa3psn.

12. H3mepenune critbl TOKa aMIIEPMETPOM.

13. H3mepeHue 2JIeKTPUYSCKOT0 HANPSKEHUS] BOJIBTMETPOM.

14. Peocrar 1 marazuH cOnpoOTHUBICHUM.

15. BzauMogericTBre MOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3AeIeHHS MOJIOCOB MarHuTa.
17. MonennpoBanre MarHUTHBIX TTOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmnwIT Opcrena.

19. MarsuTHOE noJie ToKa. DJIEeKTPOMarHur.

20. JleificTBe MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM.

21. DNeKTpoABUTaTEINb ITOCTOSIHHOTO TOKA.

22. HccnenoBanue siBIeHUS IIEKTPOMArHUTHONW UHTYKITAH.

23. OmnbiTel Dapages.

24. 3aBUCUMOCTH HaPaBICHUS] MHIYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3HUKHOBEHHSI.
25. OJeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Dponmanshble 1a60pamopHvle padomol u ONbIMb

OnbIThI IO HAOJIOICHUIO JIEKTPU3ALUH TeJl MHIYKIUEH U MPU COITPUKOCHOBECHHH.

HccnenoBanue AeHCTBUS SIEKTPUUICCKOTO MOJIS HA TIPOBOJHUKH U JUIJICKTPHUKH.

CoOopka 1 poBepKa padOTHI JIEKTPUICSCKOH IETH IMTOCTOSHHOTO TOKA.

H3mepenue u peryIupoBaHUe CHJIBI TOKA.

H3mepenure u peryIupoBaHUE HAMIPSKCHUS.

Uccneoosanue 3asucumocmu cuibl MmMOKA, UOYWeE20 uepe3 pe3ucmop, Om CORPOMUGTIEHUS.
pe3UCmopa u HanpsaN*CeHUst Ha pe3ucmope.

7. Onvimol, demMoHCmpupylowue 3a8UCUMOCHb INEKMPULECK020 CONPOMUBIEHUS] NPOBOOHUKA OM €20
ONUHBL, NIOUAOU NONEPEYHO20 CEYEHUS U MAMEePUAId.

8. Ilposeprka npasuna CcnoxceHus HANPANCEHUU NPU  NOCIE008AMENbHOM COCOUHEHUU  O8YX
pe3uUcmopos.

9. Ilposepka npasuna 05 cuibl MOKA NPU NAPALLENLHOM COCOUHEHUU PEe3UCTNOPOS.

A

10. Onpenenenne padOTHI ANEKTPUIESCKOTO TOKA, UIYIIET0 Yepe3 Pe3ucTop.

11. Ormpenenenre MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO Yepe3 JIAMIIOUKY, OT HANPsDKEHUs! Ha HeH.
13. HccnenoBanye MarHuTHOTO B3aUMOAEUCTBUS IIOCTOSIHHBIX MAarHUTOB.

14. M3ydenre MarHMTHOTO MOJISl TIOCTOSTHHBIX MAarHUTOB MIPU UX OOBEIMHEHUH U pa3/ICICHUH.

15. HccnenoBanue 1eiicTBUS 3JEKTPUUECKOrO TOKa HA MAarHUTHYIO CTPEJIKY.

16. OnbITEI, JAEMOHCTPUPYIONIME 3aBUCHMOCTh CHJIBI B3aUMOJEWUCTBUSI KATYHIKHM C TOKOM U
MarHuTa OT CWJIbI TOKAa M HaIlpaBJIEHUS TOKa B KaTyIIKeE.

17. WNzyuenwne nericTBUsI MAarHUTHOTO MOJISI HA TPOBOJHHUK C TOKOM.

18. H3yuenue pabomwi 31eKmpoogueamens.

19. Hzmepenne KI1/l smexTpoaBurareIbHON yCTAaHOBKHU.

20. OMBITHI IO UCCIEIOBAHUIO SIBIICHUS JIEKTPOMArHUTHOW WHIYKIHUHW: UCCIEIOBAaHNE M3MEHEHUMN

3HAYCHUA U HAIIPABJICHUA WHAYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3znen 8. Mexannuyeckue siBJICHUSA

Mexanuueckoe  aBWKeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYeCKOTro  JBHXKEHUs. PaBHOMepHOe  IpsMOJMHEWHOEe  JOBWXKEHUE.  Hepasnomepnoe
npsamonunetinoe ogudicerue. CpeqHssl U MCHOBEHHASI CKOPOCMb meid NPpU HePAGHOMEPHOM OBUINCEHUU.
Yckopenue. Paguoyckopennoe npamoaunetinoe ogudcenue. CBobonHoe nagenue. Onvimol I anunes.
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Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

ITepBriit 3akoH HeroToHa. BTOpoi 3akoH HerotoHa. Tpetuii 3akoH HerotoHa. /lpunyun cynepnozuyuu
cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna mpenus CKOIbICEHUs, CUNa MPEHUsl NOKOsl, Opyaue
8UObL MPEHUSL.

Cuia TS)KECTH U 3aKOH BCEMHMPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOIO NaJeHUs. JJeuoiceHue naarnem
eéokpye Coanya (MC). Ilepsas kocmuueckasn ckopocme. Hegecomocmu u nepezpy3xu.

PaBHOBecue MaTepHwalbHOU TOUYKU. AbOcontomno meépooe meno. Pasunosecue meépooco mena c¢
3aKpennénnoll ocvio epawerus. MOMEHT cuibl. Llenmp msasxcecmu.

Nmnynee Tena. Hzmenenue umnynvca. Mumnynvc cunbl. 3aKOH COXpaHEHUSI MMITyJIbca. PeakTUBHOE
nsmxenue (MC).

Mexannyeckass pabota U MOIIHOCTh. PaboTa cui TspKecTH, ynpyeocmu, mpenus. Cesa3b sHepeuu u
pabomui. lloTeHIMaNbHAS DHEPTUs Tena, MOTHATOTO HAX MOBEPXHOCTBIO 3eMiH. [lomenyuanvhas
oHepeus cocamotl npyscunsvt. Kunetuueckast sHeprus. Teopema O Kunemuueckou dHepeuu. 3aKOH
COXpaHEHUs] MEXaHUYECKON SHEPIruH.

Hemoncmpayuu

1. HabmroaeHrne MeXaHUIECKOTO JIBUKEHHUS TeJla OTHOCUTEIIFHO Pa3HBIX Te OTCUETA.

2. CpaBHEHUE IIyTeM U TPAeKTOPUIH IBUIKEHUSI OJHOIO U TOIO K€ Te€la OTHOCUTENIBHO Pa3HbIX TEJl
oTcuéra.

3. V3mepenne CKOPOCTH M YCKOPEHHUS MPSIMOJIIMHEHHOTO JBUKEHHSI.

4. WccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBHKCHUS.

5. HaOmroaenve NBMKEHHUS TeJa IO OKPYKHOCTH.

6. HaGmroneHne MeXaHMYECKUX SIBIICHUM, MPOUCXOMSIIMX B cHcTeMe orcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPSHHOM ABI>KCHUU OTHOCHUTEIIHFHO KaOWMHETa (PU3HKH.

7. 3aBUCHUMOCTh YCKOPEHUSI TeJa OT MAacChl Tella U AEUCTBYIOIIECH HA HETO CHUJIBI.

8. HabntoneHnue paBeHCTBA CUJI TIPU B3aUMOJCHCTBUU TE.

9. N3MmeHeHue Beca Tejla IPU YCKOPEHHOM JIBH)KEHUH.

10. Ilepenaua nmitysbca Mpu B3aUMOJEHCTBUU TEJ.

11. [IpeoOpa3oBaHus 3HEPTUU NIPH B3aUMOIEHCTBUH TeJ.

12. CoxpaHeHne UMITyJIbca MPU HEYTIPYTOM B3aNMOJICHCTBHUH.

13. CoxpaHeHHe UMITYJIbCa PU a0COIIOTHO YIIPYTOM B3aUMOJCHCTBUU.

14. Hab6monenrie peakTHBHOTO IBYKECHHUS.

15. CoxpaHeHHnEe MeXaHWIeCKOI SHEpTUH MPHU CBOOOTHOM I3/ ICHUH.

16. CoxpaHeHne MeXaHW4YeCKOW SHEePTUH NPH JIBI)KEHUH TeJla IO ASHCTBUEM NPy KUHBI.

DponmanvHble 1a6OpamopHble padGomsvl U ONbIMbL

1. Koncmpyupoeanue mpaxkma 015l pa3eoHa U OANbHEUUe20 paGHOMEPHO20 OBUIICEHUs WAPUKA UNU
menedicKu.

2. OmnpeneneHue cpemHell CKOPOCTH CKOIBXEHMSI Opycka WM JBH)KEHMS IIapHKa I0 HAKJIOHHOU
ILUIOCKOCTH.

3. Ompenenenne yCKOPEHUS TeJla PU paBHOYCKOPEHHOM ABIKCHUH 10 HAKJIOHHOH TTOCKOCTH.

4. HNccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHM IIPpH PAaBHOYCKOPEHHOM JABMKEHHHU 0€3 HayaJbHOU
CKOPOCTH.

5. HccnenoBanye 3aBUCUMOCTH CHUJIBI TPEHUS CKOIBXEHHS OT CHIIBI HOPMAJIBLHOTO TaBJICHMUS.

6. Onpenenenne K0dQGHUIMEHTA TPEHUS CKOIBKEHUSI.

7. Onpenenenue >XECTKOCTH TIPY>KUHBI.

8. OmpeneneHue pabOTHI CUJIBI TPEHUS INPU PABHOMEPHOM JIBIDKEHHMM Tejla MO TOPU3OHTAIBHOM
ITOBEPXHOCTH.

9. Ompenenenne padOTHI CHUIIBI YIPYTOCTH MPU MOObEME I'py3a C MCIOIB30BAHUEM HEITOIABIDKHOTO U
MOJABUYKHOT'O OJIOKOB.

10. N3yuenune 3akoHa COXpaHEHUS] DHEPTHUU.
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Pa3zgen 9. MexannyecKHe KoJIeOAHUSA M BOJHBI

KonebarenbHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAaHWN: MEPUOJ, YacTOTa, aMILUIATYJA.
Mamemamuueckuii u npysxcunuviii masmuuxu. Illpespawernue dsHepeuu npu  KojaebamenrbHOM
OBUDICEHUU.

3aryxarorue kojaeOanus. BeiHyX)1eHHBIC KoeOaHus. Pe3oHaHc.

Mexannyeckue BOJHBI. CBOWCTBA MEXaHUYECKUX BOJIH. [Ip00oibHble U nonepeuwnvle GONHbl. [{iuHa
BOJIHLL U CKOpocmb e€ pacnpocmpanenus. Mexanuueckue 60JHbL 6 MEEPOOM mele, CelucCMudecKue
soanvt (MC).

3ByK. I pomrxocms 38yka u evicoma mona. Ompaosicenue 38yxka. Mngpaszeyx u yiompazeyx.
Hemoncmpayuu

HaOnronenune konedaHuii Tes Mo ISHCTBUEM CHITBI TSKECTH U CHITBI YIIPYTOCTH.

HaGmronenune konebaHuii rpy3a Ha HATH U Ha TIPY>KUHE.

HaOmnronenune BRIHYKICHHBIX KOJICOaHUH B pe30HaHca.

PacnpocTpaHeHne MPOaOJIbHBIX U MTOMEPEYHBIX BOJIH.

HaGmroieane 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYeCKHUIl pe3oHaHC.

Dponmanvhsvle 1a00pAMoOpPHBIE PAOOMBL U ORBIMbL

1. Onpenenenre 4acTOTHI U TIEpHOIa KOJICOaHUI MaTeMaTHIECKOTO MasiTHHKA.

2. OmpeneneHue 4YacTOTbl HW  Iepuoja KoJjiebaHUM NOPYXUHHOTO MAasiTHUKA (2J1eKmpOHHAaA
oemoHcmpayusi).

3. HUccnenoBanue 3aBUCUMOCTH TIeproAa KoieOaHUH MOABEIIEHHOTO K HUTH Ipy3a OT JJUHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MepHoOJia KOJCOaHWUW TMPYKUHHOTO MasTHHKAa OT Macchl rpysa
(anekmpounnas demoncmpayus).

5. TlpoBepka HE3aBUCUMOCTH IlepHoaa KojiebaHUu#l rpy3a, OJABEIICHHOTO K HUTH, OT MaccChl Ipy3a.

6. ONBITHI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTD NEpHUOJia KOJICOaHUH MPY>KHUHHOTO MasiTHHKAa OT MacChI
rpy3a 1 )KECTKOCTH MPYKUHBI.

7. W3MmepeHune yCKOPEeHHUs CBOOOIHOTO HNAJCHUS (2/1eKMPOHHASL 0eMOHCMPAYUL).

SUA W~

Paznen 10. D1eKTpOMArHuTHoOE 10JIe U 3J1eKTPOMATHUTHBIE BOJIHbI
DJEeKTPOMArHUTHOE TOJIe. DIEKTPOMAarHuTHhIE BOJHBI. Cgolicmea dnekmpomazHumuwvix 6oan. Illkana
INIEKMPOMASHUMHBIX GOJIH. HCnow3068ane 31eKmpoMASHUMHBIX 80JH OJis1 COMOBOU C8A3MU.
OnexTpoMarHuTHas npupoaa ceeta. CkopocTh cBeta. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu
1. CBoiicTBa dJIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBBIE CBOIICTBA CBETA.
®ponmanvusvle 1adbopamopmusie’ pabomet u onvimot’
1. Hs3ydeHHe CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHIIBHOTO TejieoHa.

Paznen 11. CBeToBbIe SIBJIEHHUSA

JlyaeBas monens cBera. Mcrtounuku cBerta. [Ipsimonunetinoe pacnpocmpaunenue céemd. 3ammeHust
Connya u Jlynvi. OTpaxkeHue cBeta. [lnockoe 3epxano. 3aKon ompasicenus céema.

[Ipenomiienne cBeTa. 3akOH TIpelOMJICHHsS CBeta. [lonnoe e@HympeHHee ompadicenue ceemd.
Hcnonvzosanue noanozo 8Hympenne2o ompadjicenusi 8 ONMu4eckux c8emogooax.

Junza. Xon nmyueii B muH3e. Onmuueckas cucmema gpomoannapama, mukpockona u meneckona (MC).
[Ina3 kax onmuueckas cucmema. bauzopyxocmo u danvrnozopkocme.

Pasnoocenue 6enozo ceema 6 cnexmp. Onvimul Hotomona. Cnosicenue cnekmpaibHbiX Y8emoa.
Hemoncmpayuu

1. IIpsiMosMHEHOE pacIpOCTpPAHEHUE CBETA.

2. OTpa)keHue CBeTa.

3. TNosydenre n300pakeHUH B TNTIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajiax.

4. IlpemoMiieHHUE CBETA.
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OnruyecKkuii CBETOBO/I.

Xon nydel B coOuparolieii JIMH3e.

Xoj nydel B pacceuBarolie JIMH3E.

TTonyuyeHnue n300paKeHHH ¢ TTOMOIIBIO JTUH3.

ITpunun nedictBus poToarmapara, MUKPOCKOITA U TEIIECKOMA.

10. Mopens riasa.

11. PaznosxeHue 0eyioro ceBera B CIEKTP.

12. ITony4eHnne 6e0T0 CBETa MPH CIOKCHUU CBETA PAa3HBIX IIBETOB.

DponmanvHule 1a60pamopHvlie padbonvl U ONbINLY

1. UccnenoBaHue 3aBUCUMOCTH yIJla OTPayKEHHUsI CBETOBOIO Jiyya OT YIJla HaJeHUs.

2. HM3ydeHue XxapaKTEpUCTHUK U300paKeHUsI TIpeAMeTa B INIOCKOM 3epKaJie.

3. UccnenoBanue 3aBUCUMOCTH yTIJia NPEIOMJIEHHS CBETOBOI'O Jyda OT yIJla HaJeHUs Ha TpaHHlle
«BO3IYyX—CTEKIIO».

4. IMomy4yeHnre n300paKEHUIN C TOMOIIBIO COOUPAIOIICH JTUH3HI.

5. Omnpenenenre (HOKYCHOTO PACCTOSTHUS M ONTUYECKOW CHIIBI coOuparoiieil JIMH3BI (371eKMpPOHHAsA
oemoncmpayusi).

6. OIBITHI IO Pa3JIOKESHUIO OEIIOTO CBETA B CIICKTD (21€KMPOHHAA 0eEMOHCIPAUUsL).

7. OUBITHI IO BOCIPHUSTHIO I[BETA MPEAMETOB MPH UX HAOIIOACHUHN Yepe3 IBETOBbIC (PUIIBTPHI.

00N W

Pa3nen 12. KBanToBbIe SIBJICHUSA

Onwvimosl Pesepgpopoa v nanetapHasi Mojenb atoMa. Mojens atoma bopa. Hcnyckanue u nocrowenue
ceema amomom. Keanmeor.

PannoaktuBHOCTE. Arvgha-, bema- u camma-uznyuenus. CTpoeHUEe aTOMHOTO siyipa. Hykiouuas mooens
amomnoeo saopa. Mzomonvl. Paouoakmueuvie npespawjenus. Ilepuoo noaypacnaoa amommix sioep.
SlnepHble peakiny. 3aKOHBI COXPAaHEHUsI 3apsSIOBOTO U MAaCCOBOTO YHCeN. Peakyuu cunmesa u oenenus
a0ep. Ucmounuxu suepeuu Connya u 36é30 (MC).

SlnmepHast sHEpreTHKA. Jeticmaus paouoakmugHbix uzrydeHutl Ha scusvle opearusmvl (MC).
Hemoncmpayuu

CreKTpbl U3JTy4Y€eHUs U MOTIIOLIECHHUS.

CreKTpsI pa3IudHbIX Ta30B.

CriexTp BOgOpoOAa.

Ha6mronenne TpekoB B kamepe Buibcona.

Pabora cu€runka HMOHU3UPYIOMINX U3TyYCHHH.

. Perucrtpanus uznydeHus: NpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

(DPOHmaJ'leble JabopamopHble padbomsl U ONbLMIbL

1. HccnenoBaHue TPEKOB: M3MEPEHHUE HHEPIHU YACTHUIBI IO TOPMO3HOMY IyTH (O (oTorpadusim)
(AnekmpoHnnas oemoncmpayus).

2. W3mepeHue paguoakTUBHOTO (OHA (2/1IeKMPOHHAS 0eMOHCMPAYUL).

QU AW~

IToBTOpUTENBLHO-00001IAIOITAA MOAYJIb

IToBTOPHUTENBHO-0000IAIOIIIUIA  MOMYJIb TPEAHA3HAYEeH [JII CHUCTEeMaTH3alud W 0000IIeHUs
MPEAMETHOTO COJIEP>KaHUS M OIBITA JICATEIHLHOCTH, MPUOOPETEHHOrO TPH H3YyYSHHH BCEro Kypca
¢busuku.

ITpu u3ydeHuHn JaHHOTO MOJYJIS PEAU3YIOTCSI U CUCTEMATHU3UPYIOTCS BUJIBI IESITEILHOCTH, HA OCHOBE
KOTOPBIX 00ecCIednBaeTCs JOCTHKSHUE MPEAMETHBIX U METAINPEAMETHBIX TNIAHUPYEMbBIX PE3yJIbTaTOB
o0yueHusi, (QopMUpPYETCSs €CTeCTBEHHO-Hay4YHasi TPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJO0B
HCCJICIOBAHMS SIBJICHUU TIPHUPOJIBI U TEXHUKH, OBJIAJICHUEC YMCHUIMHU OOBSCHATh (PU3HUYCCKHE SIBJICHUSA,
l'IpI/IMeHHH l'IOJ'IyLIeHHBIe 3HaHUA, pemaTb 3aJa4M, B TOM YHUCJIC KAYCCTBCHHBIC U 3KCHepI/IMeHTaHLHLIe.
IIpuHOUMNIHATBHO NESATENBHOCTHBIA XapakTep JaHHOrO paszaena peajau3yercss 3a cYET TOro, 4To
ydaruecs: BBITTOJTHSIOT 3aJaHusl, B KOTOPBIX MM IpejiaracTcs:
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" Ha OCHOBE NOJYYEHHBIX 3HAHWUM paclo3HaBaTh W HAyYHO OOBACHATH (U3MUECKUE SBICHUS B
OKpYy>KaroIieH prUpoae U MOBCETHEBHOM JKU3HU;

"  KCIIOJIB30BaTh MOJ PYKOBOICTBOM I€arora Hay4YHbIC METOJIBI UCCIICNOBAaHUS (DU3NYCCKHUX SBJICHUMH,
B TOM YHCJIE JJIs1 MPOBEPKHU THIOTE3 U MOMYUYCHUS TEOPETUYECKUX BBIBOJOB;

= OOBSICHITH C ONOPOH Ha NHIAKTHYECKUN MaTepHall MOocie OOCYXKICHHS C TeIaroroM Hay4JHEIS
OCHOBBI HauOojiee BaXXKHBIX JOCTHIXEHHN COBPEMEHHBIX TEXHOJOTHM, HaImpUMeEp, MPaKTHUYECKOIro
HCTIOJIF30BaHUS Pa3TMIHBIX UCTOYHUKOB SHEPTHH HAa OCHOBE 3aKOHA IPEBPAICHUS U COXPaHSHHS BCEX
HM3BECTHBIX BUJIOB DHEPTHH.

Kaxpnas u3 TeM AaHHOro pasjiesia BKIIIOYAeT JIKCIIEPUMEHTAJIbHOE HCCIeIoOBaHHE O000IIaronero
XapakTepa Ha yCMOTpPEHHE Mefarora W IpH €ro mnoMmoInu. Pasgen 3aBepmiaeTcs NTpoOBEASCHUEM
JIMAarHOCTUYECKON U OLIEHOYHOH paboTHhI 32 KypC OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHKWA VYYEBHOI'O IIPEJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B memoMm pesynbTaThl ocBoeHHs oOydarommmucs ¢ 3[IP ygeOGHOoro mpenmera «®u3nKa» JOIDKHBI
COBIIJIaTh C pe3yJIibTaTaMUu MPUMEPHON pabodeii mporpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHUs.
Haubonee 3HAUUMBIMU SIBIISTFOTCSL:

JUYHOCTHBIE PE3YJIBTATHDI:

MOTHBaNMs K OOYUEHHIO U [eICHATIPABICHHOH ITO3HABATEIFHON IEeITSIHFHOCTH;

YCTaHOBKA Ha OCMBICIICHUE JINYHOTO OTbITa, HAOIIOASHUH 3a PU3NUCCKUMH SKCIICPUMCHTAMU;
YCTaHOBKa Ha OCMBICIICHUE PE3YJIbTATOB HAOIIOACHUN 3a MPUPOTHBIMHA U TEXHOTCHHBIMH SIBIICHUSIMH C
MMO3UIHHA (PU3NIECKUX 3aKOHOB;

CIIOCOOHOCTH OIICHUBATh MPOUCXO/ISAIINE U3MEHCHUS U UX MOCICICTBUSA; (DOPMYIUPOBATH U OICHUBATH
pucku, GopMUPOBATH OIIBIT;

TIOBBIIIICHUEC YPOBHs CBOEN KOMIIETEHTHOCTH qepe3 MpPaKTUICCKYIO JCATCIIbHOCTDb (HpI/I COBMCCTHOM
BBIMOJIHCHUH JIA0OPATOPHBIX MPAKTUIECKUX PadoT);

YMEHHE pa3inyaTh y4YeOHbIC CHTyallMd, B KOTOpbIX ydamuiicss ¢ 3I[IP moxer nmeicTBoBaTh
CaMOCTOSITETIbHO, U CUTYyalllH, TJe CJIeAYyeT BOCIOIb30BaThCsl CIPAaBOYHON MH(GOpMalEd U APYTUMU
BCIIOMOTaTeIIEHBIMU CPEICTBaMU;

CHOCOGHOCTL IIpUHUMAaTh PCIICHUC B KU3HEHHOM CUTyallu Ha OCHOBEC IMEPCHOCA MOJTYUYCHHBIX B XOIC
00ydeHusT PU3NIECKUX 3HAHUN B aKTYaJIbHYIO CHTYAITUIO;

CIIOCOOHOCTh COOJIFOJIaTh B TOBCEIHCBHOW >KW3HHM TpaBHWJIa JUYHOW OE30ITaCHOCTH Ha OCHOBE
MMOHUMaHUs (PU3NYESCKUX SIBJICHUIA U 3HAHUS 3aKOHOB (PU3HKU;

YMEHHE KPUTHYSCKH OIICHHUBATh IIOJYyYCHHYIO OT COOeceTHHKa WH(POPMAIHIO, COOTHOCS €€ CO
3HaHUEM (PU3UUECKHUX 3aKOHOB;

CIIOCOOHOCTh TEpelaTh CBOM COOOPaXKEHWUs, YMO3AKIIOYCHUS TaK, YTOOBI OBITh IMOHSATHIM JIPYTUM
YEJIOBEKOM;

aJICKBaTHOCTh TOBEJCHHSI OOYyYarolIerocsi ¢ TOYKH 3PEHUs] OMACHOCTH WIJIM OE30MacHOCTH sl cels
WA T OKPY>KAIOIINX;

YBa)XXEHHUE K TPYAY U pe3yibTaTaM TPYIOBOU AESITEIHHOCTH;

yrIyOJICHHE TPENCTaBICHHUI O IEJIOCTHON KapTUHE MHpa Ha OCHOBE IIPUOOPETECHHBIX HOBBIX
€CTECTBCHHOHAYYHBIX 3HAHUI U MPAKTUIECKUX YMCHHIA.

METANPEAMETHBIE PE3YJIbBTATbBI

Osgnaoenue ynugepcanpbHblMu yUeOHbIMU NO3ZHABAMEIbHBIMU OCUCMBUAMU:
BBISIBJISITh TIPUYHUHBI U CIIEACTBUS MIPOCTHIX (PU3UUECKUX SBJICHUH;
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onpenensitb  (U3NYECKUE  TMOHATHSA, co37aBaTh  00O0OIIeHMs, yCTaHABIMBaTh  aHAJIOTHUH,
KJIacCU(PUIHPOBATh, CAMOCTOATEIHHO BHEIOMpATh OCHOBAHUS W KPUTEPHU ISl KJIACCH(DUKAIINH,
HCIIOJIBb3YS CIPABOYHYIO HH(OPMAIIHIO U ONUPASICh Ha aITOPUTM YUYEOHBIX JSHCTBUH;

YCTaHaBIMBAaTh IIPUYUHHO-CIICICTBCHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHUE, YMO3AKIIOUCHHIE
(MHIYKTHUBHOE, NETyKTUBHOE, IO aHAJIOTHH) U AeJaTh BRIBOABI IO PYKOBOJACTBOM MEAarora;

WCKATh WIK OTOMpaTh WHGOPMAIIMIO FUIH JaHHBIC U3 UCTOYHUKOB C YUCTOM MPEIIOKEHHONU YueOHOU
3aJa9U U 3aJaHHBIX KPUTCPUECB.

co3aaBaTb, MMPUMCHATH H HpeO6pa3OBBIBaTB 3HAaKM W CHUMBOJIbI, MOJCJIN U CXCEMbl IJIs1 PCUICHUSA
y4eOHBIX U ITO3HABATEIIBHBIX 33134,

C TOMONIIBIO TMeAarora WIM CaMOCTOSATENIHFHO IIPOBONHUTH OIBIT, HECIIOXHBIA HOKCIEPUMEHT IO
YCTaHOBJIEHUIO OCOOEHHOCTEH (PU3UYECKOT0 OOBEKTa HIIH SBJICHUS,

mpeoOpa3oBEIBaTh MHPOPMAIIUIO U3 OMHOTO BHAA B APYroi (TaOIUILy B TEKCT H IIp.);

yCTaHaBJIMBAaTh B3aMMOCBI3b (1)I/I3I/IquKI/IX SIBJICHUN | IpouecCOB, HCIIOJIB3Ys aJITOPUTM yqe6HLIX
JIEHCTBUU.

Osgnadenue yHuGepCAIbHBIMU YUEOHBIMU KOMMYHUKAMUBHBIMU OCHCMEUAMU:

OCO3HAHHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHMU C 3aJayei KOMMYHUKAIUU JJIs
BBIpKEHUS CBOUX MEICITIEH U MOTpeOHOCTEH s TDIAaHUPOBAHUS CBOSH NIESITEILHOCTH;
OpraHU30BBIBaTh yUeOHOE B3aUMOJCUCTBHUE B rpyIine (OmpeaesiTh O0Iue e, pacupeaeisiTh poiu,
JIOTOBApUBATHCS APYT C IPYTOM H T. 1.).

[IEJICHAIIPABIICHHO HCIIOIB30BaTh HWH(POPMAITMOHHO-KOMMYHHUKATHBHBIE TEXHOJOTHH, HEOOXOIUMBIC
JUTSL pEIICHHST YICOHBIX U MPAKTHYCCKUX (HU3NUSCKUX 3a/1aY;

OpPTaHU3OBBIBATh YYE€OHOE COTPYAHHYSCTBO H COBMECTHYIO JCATEIBHOCTH C YYHTEIEM |
CBEpPCTHUKAMU B TIpoOIlecce 3aHATUN (PUBUKOIA.

Ognadenue yHu8epCcaibHbIMU YUeOHbIMU PE2YSIAMUBHBIMU OCUCMBUAMU:

IIOHUMATH 1IN €CTECTBEHHOHAYYHOTO O0yYEeHUsI, CTABUTE U (DOPMYIUPOBATH IJIs1 ceOs1 HOBBIC 3a1a9H
B yueOe U MOo3HaBaTEIbHOH JIesITeIbHOCTH;

00HaApYXUBATh U (POPMYIHPOBATE YICOHYIO MIPOOIEMY, ONIPEACSIAT [EeNh YIeOHOM AeATeIIEHOCTH;
CaMOCTOATCIIBHO HJIM C MMOMOIIBIO YYUYUTCA TINIAHUPOBATHL IMYTH MNOCTUKCHUSA Heﬂeﬁ B (I)I/IBI/ILICCKI/IX
SKCIIEPUMEHTaX, B TOM YHCJIC abTCPHATUBHEIC, OCO3HAHHO BHIOMpaTh Hamboiee 3(PEKTUBHBIC
CIIOCOOBI penieHns y4eOHBIX U MO3HABATEIBHBIX 3a1a4;

COOTHOCHUTH CBOHM MPAKTUYECKHUE JACHCTBUSA C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIESCTBIISTh KOHTPOJb
CBOCH IESATETBHOCTH B IIPOIECCE NOCTIKCHUS pe3yNIbTaTa, ONMPeneisTh clocoObl NeHCTBUN B paMKax
MPEJIOKEHHBIX YCIOBHA W TpeOOBaHMIl, KOPPEKTHPOBATH CBOM JEHCTBHS B COOTBETCTBHUH C
U3MEHSIOIIENCS CUTyaIrei;

MIPaBHUJIBHOCTH BBITIOJTHEHUS SKCIIEPUMEHTAIBHON y4eOHOU 3amadd, COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

BIaJICHUEC OCHOBAaMH CAaMOKOHTPOJS, CaMOOILICHKH, NPHUHATHSI PEIICHWH ¢  OCYIIEeCTBICHUS
OCO3HAHHOTO BbIOOpA B yueOHOI 1 MO3HABATEIBLHON eI TEIbHOCTH;

JlaBaTh aJICKBAaTHYIO OIICHKY CHUTYAIlU{ W MpEeIarath IlaH e¢ H3MCHCHUS;

MIPEeIBUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUN YISOHOH 3a0a4u;

0CO3HABaTh HEBO3MOXKHOCTb KOHTPOJIIMPOBATH BCE BOKPYT.

MNPEJMETHBIE PE3YJIBTATBI

TpeGoBaHUsT K MNpeJIMEeTHbBIM pe3yJbTaTaM OCBOeHHMsl Yy4eOHOro mpeaMmera «®usukay,
pacnpejesjieHHbIe 110 rogaM 00y4eHus

Pesynpratel o ronaMm (GopMyJIHpYIOTCS MO HPUHIUITY A00aBICHUS HOBBIX PE3yJbTaTOB OT roja K
roxy (pe3yabTaThl OYEPEIHOr0 roJa Mo YMOTYAHUIO BKIIOYAIOT PE3yIbTaThl IPEIbIIYILIHNX JIET).

7 KJIACC

IIpeameTHble pe3yiabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
00y4aroIuxcst yMEHUM:
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— OpPHEHTHPOBATHCS B TMOHATHUAX H OIEPUPOBATH MMM Ha 0a30BOM YpOBHE: (HU3NUECKHUE U
XUMUYECKUE SIBIICHUs; HAOIIOJEHHE, OKCIIEPUMEHT, MOJeJb, THUIIOTe3a; EIUHUIB (DU3HYSCKUX
BEJIMYMH; aTOM, MOJEKyJIa, arperaTHbIe COCTOSHHUs BellecTBa (TBEpPHOE, KHAKOE, Ta3000pa3Hoe);
MEXaHHYECKOe JBIDKEHHE (paBHOMEpHOE, HEPaBHOMEpPHOE, IIPSAMOJIMHEHHOE), TpPaeKTOpHs,
paBHOOeHcTByIomas cwi, aedopmarus (yrpyras, IUIACTHYECKas), HEBECOMOCTH, COOOIIAIOIIHECS
COCYZbI, C OTIOPOU HA AUAAKTUYECKUN MaTepual

— pasnuuats sBieHUsA (IudQy3us; TEIUIOBOE ABMKCHUE YAaCTUIl BEIIECTBA; PABHOMEPHOE IBIDKEHUE;
HEPABHOMEPHOE JABWKECHHUE; WHEpLUs; B3auUMOACHCTBUE TEN; pagHogecue meEEPObIX mel C
3aKpennénnol OCblo épaujeHus; Tepefada NaBjeHUs TBEPIABIMHU TeJaMH, XUAKOCTSIMHM U Ta3aMu;
atMocdepHOe MaBleHUE; IUIaBaHUE TeJ; MPEBPAIICHUS] MEXaHMYECKOW >HEpPruH) IO OMHUCAHUIO HX
XapaKTePHBIX CBOWMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UISCKOE SIBJICHUE, TTOCIE
MpeIBapUTEIBHOT0 0OCYKICHUS C IEeAaroroM;

— pacmo3HaBaTh MPOSIBIICHUE U3YYEHHBIX (PU3MYECKUX SIBIICHUU B OKPYKAIOIIEM MHUpPE, B TOM YHCIIC
(usndeckue SIBICHHUS B TPUPOJE: HPUMEPHl JBIDKCHHUS C PAa3IUYHBIMH CKOPOCTSIMH B JKHUBOW U
HEXKUBOU TIPUPOJAE; ACHCTBUE CHIIBI TPEHHS B IPHUPOJIC U TEXHUKE; BIUSHUE aTMOC(EPHOTO JABIICHUS
Ha JKMBOU OpraHusM; ILUIaBaHWE PbIO; phIYaru B TeJie YeJIOBEKa; MPU STOM MNEPEeBOAUTH MPAKTUUECKYIO
3a7a4qy B y4eOHYIO, BEIIEISATh CYIIECTBEHHBIE CBOHCTBA/TIPU3HAKN (PU3UUECKUX SIBICHUHA C IIOMOIIBIO
resarora;

— OIKUCHIBAaTh U3YyYCHHBIE CBOMCTBA Ted U (PU3MYECKUE SBJICHUS, UCTONB3YS (U3NUYECKUE BEITUYHHBI
(Macca, 00BEM, TUIOTHOCTH BEWIECTBA, BPEMs, ITyThb, CKOPOCTh, CPEAHS CKOPOCTH, CHJIa YIPYTOCTH,
chJia TSDKECTH, BEC Tella, CHiIa TPEeHUS, JaBJIeHHE (TBEPIOTO Tena, >KUAKOCTH, ra3a), BRITAIKUBAOIIAS
criia, MEXaHH4YecKass padoTa, MOIIMHOCTh, IUICYO CHJIBI, MOMEHT CHUIBL, KOA(PQUIIUSHT IOJIEC3HOTO
IEUCTBUSI MEXaHU3MOB, KHHETHYECKAasl U MOTCHIINAIIBHAS SPHEPTHI) C OIIOPOI HA CXEeMYy; IIPH ONHCAHUH
packpsiBaTh (PU3NUECKUN CMBICI HCIOJBb3YEMbIX BEJIWYHUH, UX O003HAYEHUS] U C€AUHUIBI (PU3NUECKUX
BEJIIMYUH, HAX0OUMb (PopMyabl, C83bl8aI0UUEe OAHHYIO PUIULECKYIO 8EIUYUHY C OPY2UMU GETUYUHAMU,
cmpoums 2pauku U3VYEHHBIX 3aA8UCUMOCIEN Qu3UYecKUX GeauyuH ¢ OTOPOH Ha NHAAKTHYECKHI
maTepua;

— XapaKTepHU30BaTh CBOWCTBA Tel, (PU3UUICCKUE SBIICHUS U MPOLIECCHI, UCIOIb3Ys IIPaBHIIa CIOKCHUS
cii (BOOJL ONHOU TIpsAMON), 3axou Iyka, 3zaxown Ilackans, 3axon Apxumeda, npasuno pasHogecus
pviuaza (bnoxa), «3010Mmoe Npaeuioy Mexanuku, 3aKOH COXPaHEHUs MEXaHWUYECKON HSHEpruu; IMpu
9TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3ANUCHLIGAMb €20 MAMeMamuieckoe Gblpadicenue
100 PYKOBOOCMBOM nedazoea ¢ 00CyIcoeHuem niana pabomoi,

— OOBSCHTH (PHU3UYECKUE SIBJICHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YMCJIE U B KOHTEKCTE CUTYaIuit
MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: IIpU ITOMOIIM NeJarora BhIABIATh NPUYMHHO-CIIEICTBEHHbIE
CBSI3M, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKHX IIaroB ¢ OMOpoil Ha 1—2 H3yYeHHBIX CBOMCTBA
(usndeckux siBICHUN, GU3NISCKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

— pewaTh THUIIOBbIE pacy€THbIE 3aJayd B 1JeicTBHE C OMOpPOM Ha aJropuTM, MPEeIABAPUTEIBHO
pa300paHHBIl COBMECTHO C HEAAroroM, MCIIOIB3Ys 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE (PU3MUECKHE
BEJIMYMHBI: Ha OCHOBE aHalIu3a YCIOBUS 3aJadyd 3alMChIBATH KPATKOE YCIOBHUE, IOJCTABIATH
¢uznueckne BeTWYMHBI B (OPMYIBI M TPOBOAUTH pPACUYEThl, HAXOIWTH CIIPABOYHBIC IaHHBIE,
HEOOXOAMMBIE JUISl PEIISHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTH MTOIYy4YeHHON (pU3NUeCKON BEITUIUHBI;
— pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PELIUTh IPH MOMOIIM (PU3NUYECKUX METOJIOB II0CIIE
MpeIBapUTEILHOTO OOCYXKICHHS C IeIaroroM; Ipy ITOMOIMM IeJarora B ONHUCAHHUU HCCIICIOBaHUS
BBIJICTIATE TIPOBEPSiEMOE MPEAIIONOXKEeHNE (TUIOTe3y), C OmOpOM Ha AUAAKTHYECKHN MaTepuai
pa3auyaTh U MHTEPIPETUPOBATH MOIYUYCHHBINH PE3yIbTaT, HAXOIUTH MOCHE OOCYKICHUS C IeIaroromMm
OIIMOKH B XOJI€ ONBITA, ICIATh BEIBOABI II0 €T0 Pe3yIbTaTam;

— yMeTh HaxOOWUTH C HCIOJB30BaHWEM IH(PPOBEIX 00pa30BaTEIBHBIX PECYpPCOB OMNBITHI IO
HaOJMIOACHUIO (PU3MYECKUX SIBJICHUN WIM (U3NUECKUX CBONCTB Tel: (pOPMYJIMPOBATH HPOBEPSIEMbIC
TIPENIONIOKEHNsI, COOMpAaTh YCTAaHOBKY W3 IIPEMIOKEHHOTO OOOpYyIOBaHHS C OIOPOH Ha CXemy,
3aMHUCHIBATh X0/ ONbITa U (POPMYJIHMPOBATH BHIBOIBI ITOJI PYKOBOJICTBOM Iearora;
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— BBITIOJIHATH MIPSMBIC U3MEPECHUS PACCTOSIHUS, BPEMCHH, MacChl Tella, 00bEMa, CHIIBI U TEMIIEPaTyPhI
C HCHOJB30BAHHWEM aHAJIOTOBBIX M HUQPPOBBIX MNPUOOPOB C OMOPOH Ha aJropuTM; 3alHChIBaTh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOH MOTrPEeNTHOCTH U3MEPEHUH;

— MPOBOJUTH COBMECTHO C II€JIarOroM HCCJIEIOBAaHHUE 3aBUCUMOCTH OJHON (DM3MYECCKON BEIIMYUHBI OT
JIpPYTOH € UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCHMOCTH IIYTH PAaBHOMEPHO JIBMXKYIIIETOCs Tela
OT BPEMCHHM JBYDKCHHS TEJA; CUIbl MPEHUsl CKOMbICEHUs. OMm eeca mena, Kavecmea o0O6pabomku
nogepxHocmell mea U He3A8UCUMOCMU CUTbl MPEHUs Om NIoWad0U CONPUKOCHOBEHUSL Me, CUJIbl
YAPY20CMU OM YOJIUHEHUSL NPYHCUHDBL, 8bIMAIKUBAIOW el CUNbL OM 00bEMA NOSPYHCEHHOU Yacmu med
U om NIOMHOCMU HCUOKOCHMU, €€ He3A8UCUMOCTMU OM NIOMHOCMU Mmead, om 2ayOutvl, Ha KOMopyio
NnoepysceHo meno, YCI08Ull NIABAHUS mel, YCI08Ull pagHogecus pwluaea U 0O10K08); TIOJ
PYKOBOJCTBOM TIIeJlarora yd4JacTBOBaTh B IUIAHUPOBAHWHM Y4YEeOHOTO HWCCJIEIOBaHHSA, COOUpATh
YCTaHOBKY W BBITIOJHATH M3MEPCHUS, CICOysl MIPEIIOKCHHOMY IUIaHy, (PUKCHUPOBATh PE3yJIbTAaThI
MMOYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYHMH B BHAC MPEIIOKCHHBIX TaOIUIl U rpaduKOB, IeIaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCJICIOBAHMS;

— COOTHOCHUTH KOCBEHHBIC H3MEPCHHUS (PU3NUECCKUX BEJIMYWH (IUIOTHOCTH BEIIECTBAa >KHUJKOCTH H
TBEPJIOTO TeJla; CUJia TPEHUSI CKOJBXKEHUs; JIaBJICHUE BO3/yXa; BhITAJIKUBAIOIIAs CUJIA, JIEHCTBYIOIIAS
Ha TOTPYXEHHOE B JKUAKOCTH TeEJIO; KOA(DGHIIMESHT MOJS3HOTO JEHCTBUS MPOCTHIX MEXaHHU3MOB),
CJ]C)IyH Hpe)lHO)KeHHOﬁ I/IHCprKI_II/II/I; HpI/I BBIITOJTHCHUHN I/I3MepeHl/Iﬁ I1oa pyKOBO]Z[CTBOM rneaarora
coOupaTh YKCIIEPUMEHTAIIFHYIO YCTAHOBKY U BBIYUCIISITh 3HAYECHUE UCKOMOMW BEIIMUNHEI,

— coOJIro1aTh MpaBHiia TEXHUKU 0E30IaCHOCTH IpH padoTe ¢ J1ab0paTOpHBIM 000PYAOBaHHUEM ITOCIIE
MPeABAPUTEIIFHOTO OOCYKJICHHUS C TIeIarorom;

— COIIOCTABJISITH TNPUHIUIBI JEUCTBUS HPHUOOPOB M TEXHUYCCKUX YCTPOMCTB: BECHl, TEPMOMETP,
JMHAMOMETpP, COOOIIAIoIIUeCs COCydbl, OapoMeTp, pbluar, MOJBHMIKHBIM M HEIOIBWIKHBINA OJIOK,
HAKJIOHHAsI TUIOCKOCTH C OTIOPOY Ha AUIAAKTUYECKUN MaTepua;

— XapaKTepHu30BaTh INPUHIUIBI ACHCTBUS H3YyYECHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOUCTB ITOCTE
MpeaBapUTEIIbHOTO O0CY>KAEHHUS C TIeIaroroM ¢ ONopoil Ha UX onucaHus (B TOM YHCIIE: MOAIITUITHUKH,
YCTPOMCTBO BOJOIIPOBO/IA, THAPABINYECKHA IPECC, MAaHOMETP, BBICOTOMEpP, MHOPIIHEBOW HAaCOC,
apeoMeTp), WCHOoJib3ysl 3HAHHUS O CBOMCTBax (PU3MYECKHUX SBICHUHW W HEOOXOoAUMbIe (PU3UUYECKHUE
3aKOHBI 1 3aKOHOMEPHOCTH;

— MPUBOJUTHL NPHUMEPHl / HAXOIUTh HWHQPOPMAIIMIO O MpPUMEpax HPAKTHIECKOTO HCITOJIb30BaHUS
(puzmuecknx 3HaHWN B MOBCENHEBHOW >XU3HU JJis1 oOecrnieueHUss 0e30MacHOCTH MpPH OOpallleHUU C
npubopaMM W TEXHUYCCKHUMH YCTPOMCTBAMHU, COXPAHCHHUS 3J0POBbSI M COOJIOJACHHUS HOPM
JKOJIOTHYECKOT0 MMOBEJICHUS B OKPYKaIOIIIEH cpelie;

— OCYIIECTBJISITH C TOMONIBID TMejarora OTOOp HWCTOYHUKOB HWHGoOpManmu B cetu HHTepHeT
B COOTBETCTBUM C 3aJlaHHBIM IMOMCKOBBIM 3alpoOCcOM, Ha OCHOBE HMEIOUIMXCS 3HAHUU U MOyTEM
CpPaBHEHUSI Pa3JINYHBIX UCTOYHHKOB BBIJACIATH HH(DOPMAIIUIO, KOTOPAs SIBIISISTCS MMPOTHBOPESYUBON UITH
MOET OBITh HEIOCTOBEPHOM;

— WCIIOJIb30BaTh IIPU  BBITIOJIHEHUM  YYEOHBIX 3aJaHUM  HAyYHO-TIONMYJISIPHYIO  JIUTEpaTypy
(uszmueckoro coaepykaHus, CIPaBOYHBIC MAaTepHAIBI, pecypchl ceTh MHTepHeT; BiaaeTh NMpuéMamu
KOHCTIEKTUPOBaHUS TEKCTa, MpeodpazoBaHus HHPOpPMAITUU U3 OTHON 3HAKOBOU CUCTEMBI B JIpYTYIO;

— co3/aBaTh IOJI PYKOBOJCTBOM Mejarora ¢ oOCYKJIeHHEeM IU1aHa paOOThl KpaTKHE MUChbMEHHBIEC U
YCTHBIE COOOIIEHUsS] Ha OCHOBE 2—3 HMCTOYHHKOB WH(pOpManuu (PU3NIECKOro COICpKaHWs, B TOM
qucie MyOJUYHO JIeaTh KPaTKUEe COOOIISHHS O pe3yJibTaTaX MPOEKTOB WMIIM YUYeOHBIX MCCIIeJOBaHUM;
IIPU 3TOM TPAMOTHO HUCIIOJIB30BaTh U3YUYCHHBIN MOHATHHHBINA anmapaT Kypca (HU3UKU, COIMPOBOK/IATH
BBICTYIUICHUE TIPE3SHTAIINEH;

— TPH BBITIOJHEHUH YYSOHBIX TPOSKTOB U MCCIICIOBAHUH TI0J] PYKOBOJICTBOM IIeJarora pacipeelisiTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C MOCTABJIEHHBIMHU 3a/1a4aMH, CJICIUTh 3a BHITIOJIHEHUEM IIaHa
JICCTBUI, aJIcCKBATHO OIICHWBATh COOCTBCHHBIM BKJIaJ B JESITEIBHOCTH TPYIIbI; BBICTPAUBATh
KOMMyHI/IKaTI/IBHOC B3aI/IMO):[eI>'ICTBI/Ie, y‘II/ITLIBaH MHCHHUC Opr)KaIOIIII/IX.
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8 KJIACC

IIpenmeTHBIe pe3ynbTaThl Ha 0a30BOM YpPOBHE [OJDKHBEI OTpaXkaTh CHOPMHPOBAHHOCTH §
00yJaromuxcst yMEHHM:

— OpPHEHTHUPOBATHCS B MOHITHUAX M ONEPUPOBATH MMM Ha 0a30BOM YpPOBHE: Macca U pa3Mephl
MOJIEKYJI, TEIUIOBOE JBI)KEHHE aTOMOB W MOJEKYyJ, arperarHble COCTOSHHUSI BElIecTBa,
KpHUCTaJUIMYECKUe W amMoOp¢HBIC TeJjla, HACHIIICHHBIH W HEHACHIIIEHHBIA map, BIAXHOCTH BO3IYXa;
TeMIiepaTypa, BHYTPEHHSsSI DHEprusi, TEIUIOBOM JBHUTAaTElNlb; 3JEMEHTApHBIA SIIEKTPUYECKUU 3apsij,
SJIEKTPUYECKOE TIOJI€, MPOBONHUKH M AUAJICKTPHUKH, TOCTOSHHBIH SJIEKTPUYECKHI TOK, MarHUTHOE
roJje;

— pas3nIMyaTh SIBJICHUS IIOCJTI€ IIPEABAPUTEIBHOIO  OOCYXIEHMsT C mefaroroM  (TEIIoBOe
pacmmpenue/cxaTie, TeIUIonepenada, TEIDIOBOS paBHOBECHE, CMadWBaHWE, KaNMWULIPHEBIC SBIICHUS,
nchapeHne, KOHACHCAIMs, IUIAaBJICHHE, KpUcTauIM3anusl (OTBepleBaHUE), KHICHHE, TeIulonepeaada
(TermIonpoBOJIHOCTh, KOHBEKLHS, U3JTYUECHHUE); JIEKTPU3aLHs TeJl, B3aUMOACHCTBHUE 3aps 0B, 1eUCTBUS
AJIEKTPUYIECKOTO TOKa, KOPOTKOE 3aMBbIKaHUE, B3aNMOACHCTBHE MarHuTOB, IEHCTBHE MarHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAs WHIYKIIHs) TI0 OMMCAaHUIO X XapaKTepPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, ICMOHCTPHUPYIOIINX TaHHOE (PU3NIECKOe SIBJICHHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIIefarora IIPOSIBIICHHE HW3YUYCHHBIX  (DU3MYECKHX  SIBICHUM
B OKpYXKarwumeM MUPE, B TOM YUCIIC (1)1/131/IIICCKI/IG SABJICHUS B NIIPUPOAC: NMOBECPXHOCTHOC HATAKCHUC U
KalWUIIPHBIC SIBJICHUS B MPHUPOJIE, KPHUCTALUIBI B mpupoae, usmrydenwe CoiHIa, 3amMep3aHue
BOOEMOB, MOpPCKHE Opm3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHESI, CHETa; SJIEKTPUYCCKHUE SIBIICHUS B
atMocdepe, 3IEKTPUUECTBO KUBBIX OPraHM3MOB; MAarHUTHOE Mojie 3eMJM, Jpeld IOII0COB, pOJb
MarduTHOTO TIOJIS ISl )KW3HU Ha 3eMJie, MOJISIPHOE CHUSHHE; MPU 3TOM IEPEBOJUTH MPAKTHYCCKYIO
3aJlaqy B y4eOHYIO, BBIIACTATH CYIIECTBEHHbIC CBOHCTBA/IPU3HAKH (DU3UYESCKUX SIBIICHUM;

— OIIMCHIBATh IOJ PYKOBOJCTBOM IIe/larora ¢ 00CyXJAeHHUEM IuIaHa pabOThl U3yUEHHBIE CBOICTBA Tl
n (U3NUECKUE SBICHUS, HUCIIONB3Ys (PU3HYECKHE BEIMYHHEI (TeMIepaTypa, BHYTPEHHSS SHEprusd,
KOJIMYECTBO TCIJIOTHI, YACJIbHas TEIJIOEMKOCTD BC€IICCTBA, yJACJIbHas TCIJIOTA IJIaBJICHUA, YJACJIbHAas1
TEIUIOTa MMapooOpa3oBaHUsl, YIEIbHAash TEIUIOTa CrOpaHds TOIUTHMBA, KOI(P(OUIMEHT IOJC3HOTO
IIEUCTBUSI TETUIOBOM MAIIMHBI, OTHOCHUTENIbHAS BIAKHOCTH BO3MyXa, AJIESKTPHICCKHI 3apsil, CHIa TOKa,
3JIEKTPUYECKOE HAaIpsDKEHUE, COMNPOTHUBJICHHE IIPOBOJHUKA, YJEIBHOE COIPOTHUBIICHUE BEIIECTBa,
paboTa M MOIIHOCTH JJIEKTPHUYECKOTO TOKA); MPH ONHCAHWH IPABIIILHO TPAaKTOBATH C ITOMOIIBIO
rneaarora (pI/ISI/ILIeCKI/Iﬁ CMBICJI HUCIOJb3YyCMbIX BCJIIMYHWH, 00o03HaUEeHUS U CIONHULBI q)HSPI“IeCKI/IX
BEJIMYWH, HAaXOIWUTh (DOPMYIBI, CBS3BIBAIOIINE JAHHYI (PU3HYECKYIO0 BEIHYHHY C JIPYyTUMHU
BEJIMYMHAMH, CTPOUTH IpaUKHA U3YICHHBIX 3aBUCUMOCTEH (PU3NISCKUX BEIIMUNH;

— OIpenessiTh TOCJHE IPEeaBapUTEILHOrO OOCYKIEHHUS C IIeIarOrOM CBOWMCTBa Ten, (U3UUECKHUE
SIBIICHUSI W TIPOLIECCHI, HCIIOJb3ysS OCHOBHBIE TIOJIOKEHUS MOJEKYISPHO-KMHETUYECKOH TEeOopHuu
CTPOCHUSI BEUIECTBA, MPUHIIUI CYTIEPIIO3UIINHU TOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpPaHCHUS
3apsiaa, 3akoH OMa It ygacTka Lenu, 3axkon Jowcoyan—/lenya, 3aK0H COXpaHEHUS SHEPTUU; IIPU 3TOM
HAaXOJIUTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M €r0 MaTeMaTHYEeCKOE BBIPAKCHUE C OMOpPOWM Ha
nudpoBbie 00pa3oBaTeIbHBIC PECYPCHI;

— COOTHOCHUTH MOJ KOHTPOJIEM Heiarora (pu3HM4ecKHe IMPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallHi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, MpPU ITOMOIIU IIeJIarora BBISBIATH
MPUYUHHO-CJICJICTBEHHBIC CBS3U, CTPOUTh OOBICHCHHE M3 1—2 JOTHYECKHMX IIAaroB ¢ onopoit Ha 1-2
U3YUYCHHBIX CBOMCTBA (PU3UYECKUX SIBICHUHN, (U3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

— pewaTh TUMNOBBIE pacu€THble 3amayu B 1-2 nelCTBUS C OMOPOH Ha aJIrOpUTM, IPEIBaAPUTEIBHO
pa300paHHbBIl COBMECTHO C MEAAroroM, MCIIONB3Ys 3aKOHBI U (POPMYIBI, CBA3LIBAIOIINE (DU3MUECCKUEC
BEJIMYMHBI: HA OCHOBE aHAIN3a YCIOBMS 3aJaUi 3alHCHIBATH KPATKOE YCIOBHE, BBISIBIATH HETOCTATOK
MaHHBIX ISl PElICHHs 3aJadd, BBEIOMpATh 3aKOHBI W (OPMYJIBI, HEOOXOAUMEIC IS €€ pEeIICHUs,
MIPOBOJIUTE PAcYEThl M CPAaBHUBATH ITOIYyUYCHHOE 3HAUYCHHWE (PU3MUCCKON BEIIMYWHBI C H3BECTHBIMH
JTAHHBIMU;
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— WMETh OpPEeACTaBICHHE O pobiieMaxX, KOTOPhIE MOKHO PEIIUTH IPH ITOMOIIN (U3NIESCKUX METOIOB
rocJjie NpeBapUTEILHOTO 00OCYXKAEHHUS ¢ MEeNAroroM; UCMoJIb3ys ONHMCAaHUE MCCIEAOBAHUS, BBIICIATh
poBepsieMoe TPEAIIOI0KEHNEe, OICHHBATh IIPABIVIFHOCTE IIOPSIAKAa TMPOBEIACHUS WCCICIOBAHMUS,
JcJIaTb BBIBOJIBI,

— yMeThb HaxOOUTh C HCIOJB30BaHHEM IHU(POBBIX 00pa30BaTEIBHBIX PECYPCOB OMBITHI IO
HAOMIOOeHNI0 (U3UYSCKUX SIBICHUH WIH (U3NUSCKUX CBOHCTB TeNl (KaNWJUIAPHBIC SIBICHUA,
3aBHCUMOCTh  JaBJICHUSI BO3AyXa OT ero o60béma, TeMmmepaTyphl; CKOPOCTH IIpolecca
OCTHIBAaHUS/HATPEBaHHUSI TIPU U3IIYYSHHH OT I[IBETa M3IIyYaOUICH/TIOTIoMAlonIeii MOBEPXHOCTH;
CKOPOCTh HWCHapeHUs BOJBI OT TEMIIEPATyphl KUAKOCTA U IUIOMIAINA €€ MOBEPXHOCTH; DIEKTPHU3AIIHS
Tel W B3aUMOJEHCTBHUE JJICKTPUUECKHUX 3aps/I0B; B3aUMOJCHCTBHE IIOCTOSHHBIX MAarHUTOB,
BU3YaJIM3alHsl MAarHUTHBIX TOJIEH IMMOCTOSSHHBIX MarHUTOB; ASHCTBUS MarHUTHOTO ITOJISI Ha TIPOBOJTHHUK
C TOKOM, CBOWMCTBa  DJJIEKTPOMAarHWTa, CBOWCTBA  AJIEKTPOJBHUTATENSI  ITOCTOSIHHOTO  TOKA):
(dbopmynHMpoBaTh TpoOBepsieMble  MPEATONOKEHHUs, COOMpaTh YCTAHOBKY U3 NPEIJIOKEHHOTO
00OpyZIOBaHUSI C OINOPOH HA CXEMy; ONHCHIBATH XOX OMBITa W (hOPMYIHPOBATH BBIBOABI MO
PYKOBOJCTBOM II€JIarora;

— HMETh NIPEACTABJICHUS O HU3MEPEHUM TEMIIEpPaTyphbl, OTHOCUTEIBHON BIAXKHOCTH BO31YyXa, CHUIIBI
TOKAa, HaPsDKEHUSI C UCITOIB30BaHUEM aHAJIOTOBBIX IIPUOOPOB U TaTUNKOB (DU3MUECKUX BEIWUWH; IIPU
IIOMOIIIM TeJarora CpaBHUBATh pe3ydbTaThl HW3MEpPEeHHil ¢ y4YEToM 3aJaHHONH aOCOJFOTHOMH
MOrPELIHOCTH;

— TIPOBOJUTH COBMECTHO C II€JIarOI'OM HMCCIEIOBAaHHUE 3aBUCUMOCTH OJHOM (PU3HYECKOM BEIMUYUHBI OT
JIpPYTOH C UCTHOJIBL30BAHUEM MPSIMBIX U3MEPEHUU (3aBUCHMOCTH COMPOTHBJICHUS MPOBOJIHUKA OT €r0
JUTUHBI, TUIOLIAAN MONEPEYHOr0 CEYEHUSI U yASIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA; CUIIBI
TOKa, UAYIIETO0 dYepe3 IMPOBONHUK, OT HANPSDKEHUS Ha  NIPOBOAHUKE;  HCCIIEIOBAHUE
MOCJIEIOBAaTEIFHOIO U MAapajuIeIbHOIO COEIWHEHUN IPOBOJHUKOB): IUIAHUPOBATH MCCIEAOBAHMUE,
CcOOMpaTh YCTAaHOBKY U BBITIONHATE U3MEPEHUS IO PyKOBOJCTBOM MEAarora, Cieays MpeaIoKeHHOMY
IUTaHy, (PUKCHUPOBATh pe3yJIbTaThl MOJYYEHHOW 3aBHCHMOCTH B BHAE TaOmuI W rpaduKoB, IeIaTh
BBIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHUS MOCIE 00CYXKICHUSI C NIEaroroMm;

— COOTHOCHTH KOCBEHHBIE H3MEpPEeHMs (M3MYECKMX BETWYWH (yIeIbHas TeINIOEMKOCTH BEIECTBa,
COIIPOTUBIICHUE TPOBOJIHHUKA, padOTa M MOIIHOCTH SJIEKTPHYECKOTO TOKa): € IMOMOINBIO IIemarora
IUTAaHUPOBATh HM3MEPEHUs, COOUpaTh SKCIEPUMEHTAJIBHYI0 YCTAHOBKY, CJenys MOpeaJIOKEHHOM
WHCTPYKIHH, ¥ BEIYUCIATH 3HAUCHUE BEITUINHEL;

— coOJIro/TaTh MpaBHiia TEXHUKU 0E30IaCHOCTH IpH paboTe ¢ J1adopaTOpHBIM 000PYAOBAaHHUEM ITOCIIE
MpeIBapUTEIBLHOr0 00CYKICHUS C MIeAaroroM;

— COIOCTAaBJISITH C MOMOIIBIO MEarora MPUHIUIBI JSHCTBUS U3YyUYEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OTIOPOM HA UX OMHCaHUs (B TOM YHCIIE: CHCTEMa OTOIUICHUSI JOMOB, TUTPOMET], MapoBast
TypOHHa, aMmepMerp, BOJIBTMETP, CUETUYHMK DJJICKTPUUECKONH DHEPIHH, >JIEKTPOOCBETUTEIIHHBIC
mpuOOpBI, HarpeBaTeNbHBIC AICKTPONPHOOPHl  (IIPUMEpHI), DIIEKTPUYECKHE IMPEIOXPaHUTEIIH;
SJIEKTPOMArHUT, DJIEKTPOIBUTATEIb IMOCTOSHHOTO TOKA), HCIIOIB3Yys METOIWYECKHE MaTepHalibl O
CBOMCTBaxX (pU3NYECKUX SIBJICHUI U HEOOXOAUMBIE (PU3UYECKUE 3aKOHOMEPHOCTH;

— pacHno3HaBaTh MOCJIE MPEABAPUTEIBLHOIO OOCYXAEHUsS C MEeAaroroM MpPOCTblE TEXHUUYECKUE
YCTpOWCTBA W W3MEPUTENIbHBIE TPHOOPHI 110 CXeMaM W CXEMAaTHYHBIM pPHUCYHKaM (KUIKOCTHBIH
TEPMOMETpP, TEPMOC, IMCHUXPOMETpP, THUIPOMETpP, IABUraTellb BHYTPEHHErO0 CrOpaHHUs, 3JIEKTPOCKOI,
peocTaT); COCTaBIATH CXEMBI DJISKTPHYECKHX IIEeTeil ¢ TMOCIeNOBaTeIbHBIM W HapauIeIbHBIM
COCIMHEHUEM DJIEMEHTOB, COOTHOCSI YCJIIOBHBIC 0003HAUCHHS 3JIEMEHTOB 3JIEKTPUYCCKUX IIETIEH;

— IIPUBOAMUTH NPHUMEPBI/HAXOAUTH HH(GOPMAIIMIO O MOpPHUMEpPax NPAKTHIECKOTO HCIOIb30BaHUS
(u3MYecKknX 3HAHWI B IOBCETHEBHOI JXM3HW U1 obecriedeHus: 0e30macHOCTH INpH OOpalieHuH ¢
npubopaMH W TEXHUYECKMMH YCTPOWCTBAMH, COXPAaHEHUS 3I0POBBS W COONIONCHHUS HOPM
SKOJIOTHYECKOTO MOBEJEHUS B OKPY>KAIOILEeH cpee;
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— OCYMIECTBIISITH C IIOMOINBIO TMeAarora IOMCK HHpOpMaruu (U3UIECKOTO COACp)KaHUS B CETH
HMHuTepHEeT, Ha OCHOBE HMEKOIIUXCS 3HAHUKW M OyTEM CpaBHEHHS [IOMOJHUTENIbHBIX HCTOYHHUKOB
BBIICIITE MH(POPMALIHIO, KOTOPAasl SIBISICTCS MPOTHUBOPEYNUBON WM MOXKET OBITH HETOCTOBEPHOM;

— WCIIOJIB30BaTh IIPH BBIIIOJHEHUHN yYEOHBIX 3alaHHil 0TOOpaHHYIO IMeAaroroM HayJHO-TIOMYJISIPHYIO
JIATEpaTypy (DUHMYECKOTO COAEpIKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypchl ceTh VHTepHeT; BiaJeTh
mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus MHPpOpMAIIUKA U3 OOHOH 3HAKOBOU CHCTEMEI B
JIPYTYIO C OMIOPOM Ha allTOPUTM W YTOUHSIOIIHE BOMPOCHI TIE/1arora;

— co37aBaTh I0JI PYKOBOJCTBOM Mejarora ¢ OOCY’KJI€HHEM IU1aHa paOOThl NMMMCBMEHHBIE U KpaTKHe
YCTHBIE cOO0IIeHUsI, 0000Imas HHPOPMALHIO U3 HECKOJIIBKUX MCTOYHHKOB (PU3HUYCCKOTO COACP KaHUS,
B TOM 4YHCJIE IIyOMMYHO TPEACTABISITE pPE3yJbTaThl NPOCKTHOM WM  HCCIEIOBATEIHCKOM
JIeSITeNIbHOCTH; MPHU 3TOM T'PaMOTHO HCIOJB30BaTh U3YUCHHBIM MOHITUUHBINA amnmapaT Kypca (GU3MNKH,
COIPOBOXJATh BBICTYIJICHHUE IPE3EHTaLUCH;

— TIpY BBIIOJTHEHUH yYEOHBIX MPOEKTOB M MCCIIENOBAHNNA (PHU3NIECKUX MPOIIECCOB MO PYKOBOACTBOM
rejarora pacnpesensiTh 00siI3aHHOCTH B TPYIITE B COOTBETCTBUU C TTOCTABIICHHBIMH 33JladaMU, CIEIUTh
3a BBIMIOJIHEHUEM ILUTaHa IEUCTBUA U KOPPEKTHUPOBATH €ro, aJeKBaTHO OICHUBATH COOCTBEHHEIN BKIA]
B JICSITEIbHOCTh TPYIIIbBI, BHICTPANBATh KOMMYHHKATHUBHOE B3aUMOJICHCTBUE, MPOSIBIISII TOTOBHOCTH
paspemaTtb KOH(QJIUKTHI.

9 KJIACC

[IpenverHble pe3ynbTaThl Ha ©0a30BOM YpOBHE [OJDKHBI OTpaXkaTb C(OPMHPOBAHHOCTH Y
00yJaromuxcst yMEHHM:

— OpPHEHTHUPOBATHCS B IMOHATHUAX M OIEpUPOBaTH MMM Ha 0a30BOM YpOBHE: CHCTEMa OTCUéTa,
MaTepuajgbHass TOYKa, TPAGKTOPHSA, OTHOCHUTEIHHOCTH MEXaHWYECKOTO IBIDKEHHS, Aedopmarus
(ynpyrasi, miuactudeckas), TpeHUE, yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb U MEepPerpy3Ku;
LEHTp TSKECTH; aOCOIIOTHO TBEPAOE TENO, LEHTP TsKECTU TBEPAOro Tela, PaBHOBECHE;
MEXaHHJeCcKHe KoJIeOaHWsI M BOJIHBI, 3BYK, MH(Pa3ByK M yJIbTPa3BYK; JJIEKTPOMAarHUTHBIE BOJHBL,
IIKajia 2JEeKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U NalbHO30PKOCTb, CHEKMpbl UCHYCKAHUSA U
noziowenus; anbda-, 6eTa- ¥ raMMa-u3IydeHHs, H30TOIIbI, SiFepHas IHEPreTHKa;

— COOTHOCHTBH SBJICHHS TIOCNIe IIPEABAPUTENHHOTO OOCYXAEHHS C IeaaroromM (paBHOMEpHOE H
HEpaBHOMEPHOE TMPSIMOJMHEHHOE JBIDKCHHE, pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE NBMIKCHHE,
cBOOOJIHOE MaJieHUE TeJ, PABHOMEPHOE JIBHXKEHUE 10 OKPY>KHOCTH, B3aUMOAECHCTBUE TEJl, pEaKTUBHOE
IBIDKEHHE, KoJjieOaTelIpHOEe MABIDKEHNE (3aTyXalolie W BBIHY)XJCHHBIE KOJIeOaHUSA), PE30HAHC,
BOJIHOBOE JBIJKCHHE, OTpa)XCHHE 3ByKa, NPSIMOJMHEHHOE paclpoCTpaHeHUEe, OTpPAKEHHE U
MIPEJIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE OTpPaXKEHHE CBETa, pasjIoKeHHe Oelloro cBeTa B CIIEKTP H
CJIO’KEHHE CIEKTPAIBHBIX IIBETOB, TUCIIEPCHUS CBETA, ECCTECTBEHHAS PAJHOAKTUBHOCTH, BOSHUKHOBEHHUE
JIMHEHYaTOro CHEKTpa U3Iy4YEeHUs) MO OMNUCAHUIO UX XAPAKTEPHBIX CBONCTB U Ha OCHOBE OIBITOB,
JIIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBIICHHUE;

— pacmo3HaBaThb C TIOMONIBIO Iefarora IpPOSIBICHHE M3YYEHHBIX (U3UYECKUX  SBICHHUI
B OKpY>KarollleM Mupe (B TOM 4HCie (PU3HYECKUE SIBIICHUS B IPUPOJIE: MIPUIUBBI U OTJIUBBI, JBUKCHUE
mnaHeT CoNHEYHOW CHCTEMBI, PeakTHBHOE MIBIDKEHHE >KUBBIX OPraHW3MOB, BOCIIPHATHE 3BYKOB
>KUBOTHBIMH, 3€MJICTPSICEHHUE, CEIICMUUECKHE BOJIHBI, I[yHAMH, X0, I[BETa TEJI, ONTUYCCKUE SIBIICHUS B
pupose, OMOJIOTHYECKOe NEeUCTBHE BHIMMOTO, YJIBTPA(HOIETOBOTO M PEHTTEHOBCKOTO W3IIyUYEHUI;
€CTEeCTBEHHBIH PaJMOaKTUBHBIN (POH, KOCMHUYECKHE JIy4Yd, PaJUOAKTUBHOE H3IyYE€HHE NPHUPOIHBIX
MHUHEpaJoB; JACHCTBHE PAAMOAKTUBHBIX W3Iy4YEHUH Ha OpraHu3M 4eJIOBeKa), IpH OSTOM IIOA
PYKOBOJCTBOM IIe/larora IepeBOAUTh MPAaKTHUECKYIO 3a7ady B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIS
CBOMCTBa/IpU3HAKHU (PU3NUECKUX SIBICHUM;

— OIIMCHIBATh IOJ PYKOBOJCTBOM IIe/larora ¢ 00CyXJAeHHUEM IuIaHa paboThl U3yUEHHBIE CBOICTBA TeEl
" (U3NYECKHe SBIICHUS, UCIIONB3Ys (U3MYECKHNe BEIWYMHBI (CpemHssl ¥ MTHOBEHHAsl CKOPOCTH Tela
IIpY HEPAaBHOMEPHOM IBIDKEHUH, YCKOPEHHE, MepeMeIleHNe, My Th, YIII0Bas CKOPOCTh, CHJIA TPEHUSI,
CUJIa yIPYTOCTH, CUIIA TSDKECTH, YCKOPEHUE CBOOOAHOTO MaJeHUs, BEC TEJIa, UMIIYJIbC Tella, UMITYyIbC
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CWJIBI, MeXaHWYeckass paboTa W MOINHOCTb, NOTCHIHAIbHAs OJHEPrus Teja, IOAHATOTO Hajg
IIOBEPXHOCTBHIO 3E€MIIH, MOTCHIUANIbHAS SHEPTUs CXKATOW MPY>KUHBI, KHHETHYECKash dHEPTrHus, ITOTHAS
MEXaHH4YecKasi SHEPrHs, MepHOJl U 4YacToTa KoyieOaHMi, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTH CBETa, IOKA3aTellb NPEJIOMIICHUS CpPENbl); MPH OIMNHCAHUH C TOMOIIBI0 YUHTEIS
MPaBUJIBHO TPAKTOBATH (PU3HMYECKHUII CMBICI HCIIOIB3YEMBIX BEIHYHH, OOO3HAUYCHHUS W COUHHUIIBI
(usnveckux BEIWYMH, C OMOPON HA METOJAUYECKHUX MaTepHal HAaXOIUTh (POPMYIIBI, CBS3BIBAIOIINC
MaHHYI0 (U3WYECKYI0 BEIHYHHY C APYTUMH BEIWYHHAMH, CTPOHUTH TpauKu HIyISHHBIX
3aBHCHUMOCTEH (YU3NUCCKUX BEITUUHH;

— XapaKTepH30BaTh IOCJE MPEIBAPUTEIILHOIO OOCYKICHHS C IearoroM CBOWMCTBA Tel, PU3nYecKue
SIBIICHUSI W TIPOIISCCHI, HWCIIONB3YysS 3aKOH COXPAaHCHHS JHEPrUd, 3aKOH BCEMHPHOTO TSATOTCHUSI,
MPUHITAIT CYNEPIO3UIIMN CHJI, NPHUHIUII OTHOcHUTedbHOCTH [ammies, 3akoHsl HploTOHa, 3akoH
COXPAHEHHMsI UMITYJIbCa, 3aKOHBI OTPAYKEHUS U MPEJIOMIICHHSI CBETa, 3aKOHBI COXPaHEHHMsI 3apsJI0BOIO U
MacCOBOT0 YHCEN MPH SACPHBIX PEAKIUAX; IIPH TOM HAaXOIUTH CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTH4eCKOe BEIpaKEHHE C OIOPOH Ha U(POBbIE 00pa30BaTeIbHbIE PECYPCHI;

— COOTHOCHUTH IOJI KOHTPOJIEM Ienarora (pu3nyeckue MpOoIecchl M CBOWCTBA TeJl, B TOM YHCJE U B
KOHTEKCTE CHUTYyallHi IPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISITE HPH IIOMOIIM IIe/iarora
MIPUYUHHO-CJIEACTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHUX IIAaroB C OMopoii Ha 2—3
U3yYCHHBIX CBOMCTBA (PUBHYCCKUX SIBIICHUH, (DU3NICCKUX 3aKOHOB WJIN 3aKOHOMEPHOCTEH;

— pemaTrh TUIIOBBIE pacdEéTHBIC 3afadu B 1—2 HEHCTBHS ¢ OMOpOW Ha aJrOPHUTM, IPEIBAPUTEIHLHO
pa300paHHBIl COBMECTHO C, HCHOJB3YS 3aKOHBI U (POPMYIBI, CBA3BIBAIOIINE (U3NIESCKHE BEIIMIUHBI:
Ha OCHOBE aHaJi3a YCJIOBHs 3aJayd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABIISITH HEIOCTAIOIINE WIIU
H30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOAUMBIC JJIs PEIICHUS, MPOBOIUTH
pacy€Thl M OIICHUBATH C MOMOILUBIO YUHUTEJS PEaJTUCTUYHOCTh IOJIYYEHHOTO 3HadeHHs (usnyeckoi
BEJIUYIUHEL;

— WMETh MPEeNICTaBICHHUE O IPOOIIeMaX, KOTOPEIE MOXKHO PEIIUTh IIPHU TTOMOIIHN (PU3HIECKIX METOIOB;
HCIIOJIB3Ysl ONHMCAaHUE WCCIIEAOBaHUs, MOCIE MPEABAPUTENHLHOTO O0CYKISHHUS C NEAaroroM BBIACISITH
MpOBepsieMOe TPEIIOI0KEHNEe, OICHHBATh IPABIJIBHOCTH IOPSAKA MPOBEIACHUS HCCICIOBAHUS,
JleTIaTh BBIBOJIBI, MHTEPIIPETUPOBATh PE3yIbTAThl HAOIIOACHUN U OIIBITOB;

— yMeTh HaxOOWUTH C HCIOJB30BaHMEM IH(PPOBEIX 00pa30BaTEIBHBEIX PECYpPCOB ONBITHI IO
HaOMIONIEHNIO (pU3WYECKUX SBJICGHWH WIM (U3UYECKUX CBOWCTB Ted (M3ydeHHe BTOPOTO 3aKOHa
HrroToHa, 3ak0OHa COXpaHEHUs YHEPTUU;, 3aBUCHMOCTD Ieproaa KolieOaHuH Npy>KHHHOTO MasTHUKA OT
MacChl Tpy3a M IKECTKOCTA TPYKUHBI U HE3ABUCHMOCTh OT aMIUIUTYAbl MajbIX KoOJICOaHUIA;
MIPSIMOJIMHEHOE PaCIPOCTPAHCHHE CBETAa, pa3joKeHUE OEIoro CBeTa B CIIEKTP; HU3YUYCHHE CBOWCTB
H300paXeHHUs] B IUIOCKOM 3epKajJie W CBOHCTB H300pakeHWsI TpeIMeTa B coOuparomiedl JHH3E;
HaOJI0/IEHUE CIUIOMIHBIX U JIMHEWYaThIX CIEKTPOB M3JIyYEHHsI): CAMOCTOSITEIbHO COOMPATh yCTAaHOBKY
n3 HU30BITOYHOTO Habopa OOOpYIOBaHHS C OIIOPOM Ha CXEeMy; OIMChIBaTh XOJ ONbITa H €ro
pe3ysbTaThl, (GOPMYIUPOBATH BHIBOJIBI I10]] PYKOBOJICTBOM I1€/1arora;

MPOBOAUTH IPU HEOOXOJUMOCTH CEpUI0 TIPSIMBIX HW3MEPEHHH, OIpenessis cpelHee 3HayeHue
HU3MEPSEMON BEJIMYUHBI ((hoKycHoe paccmosnue cobuparoweti 1un3ol); 000CHOBBIBATH BHIOOP criocoba
HM3MEPEHUS/U3MEPUTEIBLHOTO TTPUOOpa;

MIPOBOJUTh COBMECTHO C IIEIaroroM HKCCIICIOBaHHE 3aBUCUMOCTEH (PU3NYECKHUX BEJIUYHH
C WCTOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH (3aBUCHMOCTh ITyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
IBIDKEHHH Oe3 HadYaIbHON CKOPOCTH; Iepruofia KOJeOaHHMil MaTeMaTHYeCKOrO MasTHHUKA OT JUIHMHBI
HHUTH; 3aBUCHMOCTH yIja OTPaKCHHs CBETa OT yIJIa MaJeHUs U yIJia IPeJIOMJICHUS OT yTJjla IMaJIeHHs]):
rmociie 0OCYXISHHS TT01 PYKOBOJICTBOM IIearora INTaHHPOBAaTh HCCIEAOBAaHHUE, COOMPATh YCTaHOBKY,
(ukcupoBaTh pe3yNbTATHI IOJIYYCHHON 3aBUCUMOCTH (U3UYSCKUX BEIMYMH B BHAC TaOIUIl U
rpaduKoB, IeaTh BEIBOJEI IT0 PE3yIIbTaTaM HCCIICIOBAHUS;

COOTHOCUTH KOCBEHHBIC M3MEpPEHUs (U3NISCKUX BEIINUNH (CPEIHSST CKOPOCTh M YCKOPEHUE Tella MpHU
PaBHOYCKOPEHHOM JIBM)KCHUH, YCKOPEHUE CBOOOTHOTO MaJAeHHUS, )KECTKOCTh MPY>KUHBI, KOIDPUITUSHT
TPCHHSI CKOJBXKCHHUS, MEXaHWdeckas padoTa U MOIIHOCTh, 4YacTOTa U MNepuoa KojieOaHui
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MaTEMaTHYeCKOr0 W MOPYKUHHOTO MAasTHUKOB, ONTHYECKas CWia COOHparolieii  JIUH3BI,
pamnoakTHBHEIK  (QOH): ¢ TIOMOINBIO  Ilemarora  IDIAHHPOBaTh  HM3MEpPEHHsS;  coOHparth
OKCIICPUMCHTAJIbBHYIO YCTAaHOBKY U BBIIIOJHATH HU3MCPCHUS, CICOAY HPGHHO)KCHHOﬁ UHCTPYKIIUH,
BBIYHCIISITh 3HAYCHUE BEIMYUHBI W aHATU3UPOBATh IONYUYCHHBIC PE3YJbTAaThl C y4ETOM 3aJaHHOU
MOTPENTHOCTH U3MEPEHUH;

COOJIF0JIaTh MpaBWia TEXHHUKH OE30IMMaCHOCTH NpH padoTe C J1abopaTOpHBIM O0OpYJOBaHUEM ITOCIE
MPEIBaPUTEIBLHOr0 00CYKICHUS C MEAaroroM;

COITOCTABJISITh C TIOMOIIBIO TIeJarora OCHOBHBIC IPU3HAKU W3YYCHHBIX (DU3MYESCKUX MOJICICH:
MaTepuadbHas TOYKa, a0COIIOTHO TBEPAOE TEJNO, TOUCUHBIH MCTOYHUK CBETa, JIyd, TOHKAas JIMH3a,
IJIaHeTapHas MOJeNIb aToMa, HYKJIOHHAas MOJENb aTOMHOrO sJpa C ONOpOil Ha MeTOJHYecKue
MaTepHaIbl;

XapaKTepU30BaTh IOCJIE NPEABAPUTEIFHOTO OOCYXXICHHS C I[Ie1aroroM IPUHIUIEL JeHCTBUA
M3yYECHHBIX IIPUOOPOB U TEXHHYECKHX YCTPOMCTB C OHNOpOH Ha HUX ONUCAHUA (B TOM 4YHCIIE:
CIIUIOMETP, HATYUKHU IIOJIOKEHUsI, PACCTOSHHUS W YCKOPEHHs, paKeTa, dXOJOT, OYKH, IEPHUCKOIL,
(oroammapaT, ONTHYECKHE CBETOBOIBI, CIIEKTPOCKOMN, IO3MMETP, Kamepa BmibcoHa), HCHONB3YS
nudpoBsle 00pa3oBaTeIbHBIE PECYPCHI;

WCTOJIb30BaTh IIOJT PYKOBOJICTBOM IIearora CXEeMbl M CXEMaTUYHBIC PHUCYHKH H3yYCHHBIX
TEXHHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHYECKHUX IPOILIECCOB IPU PEIICHUH
Y4eOHO-TIPAaKTUYSCKUX 3aJ1a4; ONTUYCCKHUE CXEMBbI JUIsl TOCTPOCHUS M300paKEHUN B TTOCKOM 3epKajie
" cobuparomei JInH3e;

MIPUBOAUTH TPUMEPBH/HAXOAUTE WHPOPMALHIO O TPUMEpax MPaKTUIECKOTO HCIOIB30BAHUS
(usndecknx 3HAHUN B MOBCEIHEBHOW >KHM3HH Ui OOCCIIEUYeHHUsT OS30MacHOCTH IMPU OOpaIleHUH C
npubopaMl M TEXHHYSCKUMH YCTPOWCTBAMH, COXPAaHEHUS 3I0POBBS W COONIONICHUS HOPM
SKOJIOTHYECKOTO MOBEICHUS B OKPY>KAIOIIEH Cpere;

OCYIIIECTBIISITh MO PYKOBOJICTBOM Tie/larora MmoucK MHGpopMaIuu (GU3NIECKOTO COJCPKaHHUS B CETH
HuTepHeT, €aMOCTOSTEIBHO (QOPMYNHPYsST MHOUCKOBBIH 3alpoc, HAaXOIWUTh ITyTH OIPEACICHUS
IOCTOBEPHOCTH IIOJyYCHHOUW HH(pOpMamuu Ha OCHOBE HMEIOMMXCS 3HAHWA W TOMOJHUTEIHHBIX
HWCTOYHHUKOB;

WCIOJIb30BaTh IPU BBIMOJHCHUN YYEOHBIX 3aJlaHHMil OTOOPaHHYIO IMENaroroM Hay4YHO-TIOMYJISIPHYO
IATEepaTypy (PU3UUECKOTO COACpKaHWs, CIIPABOYHBIE MAaTEpHANBI, pecypchl ceTu MHTepHeT; BiIaaeTh
npréMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHms HH(OPMAITUN U3 OJHOI 3HAKOBOM CHCTEMBI B
IPYTYIO C OMOPOW HAa aJITOPUTM M YTOYHSIOIIME BOMPOCHI IIE/Iarora; CO3JaBaTh MOJ PYKOBOJCTBOM
rnejarora ¢ oOCy>kJIeHHEM IIJIaHa paboThl MUCbMEHHBIE U YCTHBIC COOOICHUS Ha OCHOBE WH(OpPMAITUH
W3 HECKOJBKUX WCTOYHUKOB (DHU3UYCCKOTO COJICPIKAHUS, ITYyOIUIHO NPEACTABISITE PE3YJIbTATh
MPOEKTHOH WIIM HMCCIIEAOBATEIbCKON MEATENHHOCTH; HMPHU 3TOM TPaMOTHO HCIIOIB30BATh H3YUCHHBIN
MOHATHHHBIA anmapaT U3y4aeMoro pasjaena (GU3MK{A M CONPOBOXKIATh BHICTYIUICHHUE IIpe3eHTaLMel ¢
y4ETOM 0COOCHHOCTEH ayAUTOPHUU CBEPCTHUKOB.
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TEMATHYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuyecTBo yacoB JIeKTPOHHbIE
Ne HaunmenoBanue pa3aesioB U TeM (uudpossbie)
KoHTpoabHbI IMpakTuyeckue
n/n NMPOrpaMMbI Bcero o0pa3zoBaTeJIbHbIE
e padoThI pa6oThI
pecypcsl

Paspea 1. ®u3uka u e€ poJsib B IO3HAHUHN OKPYKAIOLIero Mupa

1.1 dusuka - HayKa O IIPUPOE 2 bubmorexa [JOK
: Y prpOa https://m.edsoo.ru/7f416194
Bu6anoreka IJOK
1.2 DH3AIECKHE BEIMIMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBINA METOJ] TO3HAHUS 2 1 butmorexa LHOK
: Y A https://m.edsoo.ru/7f416194
Hroro no pazaemy 6

Paznen 2. [TepBoHavajibHbIE CBE/IEHHUSI 0 CTPOEHHH BeIIECTBA

2.1 CTtpocHue BelecTBa 1 bubmorexa [HOK
’ P H-I https://m.edsoo.ru/7f416194
29 JIBmKkeHne u B3anMOAEUCTBHE YaCTHUI] ) | Bubnuoreka I[IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
Bu6anoreka IJOK
2.3 ArperaTHBIE COCTOSTHUS BETIECTBA 2 htts://m.edsoo.rw/7f416194
Hroro no pazneny 5
Pazngen 3. /IBm:keHune U B3auModelicTBHE TeJl
Butnuoreka [JOK
.1 M
3 CXAHHHCCROC JIBIDRCHIC 3 https://m.edsoo.ru/7f416194
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butnuoreka [JOK
3.2 Muepus, Macea, I0THOCTE 4 ! https://m.edsoo.ru/7f416194
Bbubnmoreka I1IOK
3.3 Cuna. Buner cun 14 I 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 4. /laBjienue TBEPABIX TeJl, SKUIKOCTENH U ra3oB
41 JlaBnenue. Ilepenaya naBineHus TBEPABIMU 3 Bbutnuoreka [IOK
) TEJIAMHU, KUJIKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194
Bubanorexa IHJOK
4.2 HaBICHHE HKHUAKOCTH > https://m.edsoo.ru/7f416194
Bbu6aunoreka IJOK
4.3 ATmocheproe nasieHue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUJIKOCTU U ra3a Ha IOrpyxEéHHoe 7 | 3 Bubmmoreka LIOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paznemy 21
Paznen 5. Pa6ora u MomHOCTH. DHeprus
Bu6anorexa IJOK
>-1 Pabota n mommocTe 3 1 https://m.edsoo.ru/7f416194
Bbutnuoreka [JOK
32 TIpocTeie MexaHu3MbI > ! https://m.edsoo.ru/7f416194
Bu6anorexa IJOK
>3 Mexanmueckas sueprus 4 I I https://m.edsoo.ru/7f416194
Hroro no pasneiny 12
PesepBHoe Bpemst 3
OBILIEE KOJIMYECTBO HACOB IIO ITPOTPAMME 68 3 12
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8 KJIACC

Konmn4yecrBo yacos DJ1eKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TEM (undpossbie)
Ne /i P KonTtpoJbnbie | IIpakTHueckne p
NMpPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
patoThI padoThbl
pecypchl
Pa3nen 1. TenmyioBbIe IBJIEHUA
bubnmoreka ITOK
1.1 CTpoeHue U CBOMCTBA BElIEeCTBA 7 https://m.edsoo.ru/7f4181c
e
Bub6nnoreka [JOK
1.2 TermmoBele TIporecchl 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro no pazaemry 28
Pazpgea 2. DjexkTpuyecKkue ¥ MATHUTHBIE SIBJICHUS
DneKkTpuueckue 3apsaabl. 3apsHKeHHbIE Tesa budmorexa [IOK
2.1 P © aPAABL. 5ab 7 1 https://m.edsoo.ru/7f4181c
U UX B3aNMO/ICHCTBUE o
bubmoreka ITOK
2.2 TTocTOsITHHBIN 3JIEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181¢
e
Bubnanoreka IJOK
2.3 MarHuTHBIC SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
€
Bbubmmoreka IIOK
2.4 DNeKTpOMarHuTHasE UHITYKIIHS 4 https://m.edsoo.ru/7f4181¢c
e
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Hroro no pazneny

37

PesepBHoe Bpemst

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME

68

14.5
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9 KJIACC

Konmn4yecrBo yacos DJ1eKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TEM (undpossbie)
Ne /i P KonTtpoJbnbie | IIpakTHueckne p
NporpamMmmaI Bcero o0pa3zoBaTeJIbHbIE
patoThI padoThbl
pecypchl
Pa3znen 1. Mexannueckue siBJICHUSA
MexaHH4YecKoe IBHKEHHE U CITIOCOOBI €ro Bubmorexa OK
1.1 10 1 https://m.edsoo.ru/7f41a4a
OIMMCaHUS htips://m.edsoo.ru/ /1% 1a%a
6
Bub6nnoreka [JOK
1.2 BzaumoneiictBue Ten 20 1 3 https://m.edsoo.ru/7f41ada
6
bubmmoreka ITOK
1.3 3aKOHBI COXpPAaHECHUS 10 3 https://m.edsoo.ru/7f41ad4a
6
Wroro no pazneny 40
Pa3znen 2. MexaHn4ueckue KoJ1e0aHus U BOJHDBI
bubmoreka ITOK
2.1 MexaHndeckne KoneOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
Bubnanoreka IJOK
2.2 Mexanndeckue BOJHBI. 3ByK 8 1 3 https://m.edsoo.ru/7f41ada
6
Wroro no pazneny 15
Pa3pnen 3. DjieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DIEeKTPOMArHUTHOE TIOJIE U 6 2 bubnnoreka [JOK
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https://m.edsoo.ru/7f41a4a
3JIEKTPOMAarHUTHHIC BOJIHBI 6
Hroro no pasnenry 6
Pasznes 4. CBeToBbI€ SIBJICHUSA
Bubnanoreka IJOK
4.1 3aKOHBI PaCIPOCTPAHECHUS CBETA 6 2 https://m.edsoo.ru/7f41ada
6
Bbubnnoreka [JOK
4.2 JIH3BI U onTHYeCcKHUE TTPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a
6
bubmoreka ITOK
4.3 Paznosxenue Oenoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41ada
6
Hroro no pasneny 15
Pa3pnen 5. KBanToBbl€e iBJIeHUS
Bubnnoreka [JOK
5.1 Hcnyckanue U norioneHue cBera arToMoOM 4 1 https://m.edsoo.ru/7f41a4a
6
bubmoreka ITOK
5.2 CTpoeHue aTOMHOTO s1ipa 6 1 https://m.edsoo.ru/7f41ad4a
6
Bubnanoreka IJOK
5.3 SnepHble peakuun 7 1 1 https://m.edsoo.ru/7f41a4a
6
Wroro no pazneny 17
Pa3znen 6. IloBTOpUTEILHO-00001aIOIIMI MOAYJIb
6.1 TToBTOpEeHME U 0000IIICHNE COACPKAHUS 9 2 Bubmuoteka [HOK

CtpaHuvua 26 ns 28



Kypca ¢u3uku 3a 7-9 kiacc

https://m.edsoo.ru/7f41a4a
6

Hroro no pasneiny

OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME

102

27
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