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IHHOSACHUTEJ/IBHAS 3AIINCKA

[MporpamMma 1o ¢u3uKe Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUSI COCTAaBJIEHa HA OCHOBE
MOJIOKEHUH W TpeOOBaHWH K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOU 00pa3oBaTelbHOI
nporpammsl, npeactaBieHHsix B ®I'OC 00O, a Taxke ¢ yuéroMm ¢enepaibHOi padodell mporpamMMel
BocnuTanus 1 KoHuenmu npenoaaBanus yaeOHoro npeamera «Duznkay.
Copnepxanue mporpamMMbel 1o (U3MKe HampaBlIeHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOU
TPaMOTHOCTH OOyYaroIuXCcsi M OpraHM3alMi0 H3y4eHHs (U3MKM Ha JesSTelbHOCTHOW oOcHoBe. B
nporpaMMe Mo (U3HKE YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOIO MpeaMeTa B pealn3aluu TpeOoBaHWi
OI'OC OO0 Kk mIaHHpPYeMBIM JIMYHOCTHBIM W METalmpeIMETHBIM pe3ylibTaraM OOYYCHHUS, a TakKkKe
MEXKITPEMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHwsl.
[TporpaMma 1o Qu3HMKe yCTaHABIMBACT paclpenesieHue Y1eOHOTO MaTepraia 1o rojaMm o0ydeHus
(mo kiaccam), mpeajaraeT MPUMEPHYIO TOCIEAOBATEIbHOCTh M3YyUEHHS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IPEAMETHOTO COJIEPKAHUS H yUETE BO3PACTHBIX 0COOCHHOCTEH 00YYatOLIHXCSl.
[MporpamMma mo ¢usuke pazpaboTaHa C LENBIO OKa3aHUS METOJMYECKOW TOMOIIM YYHTENO B
CO3aHMU paboyeil MPOrpaMMBI IO YIeOHOMY MTPEIMETY.
Ousznuka SBIAETCS CUCTEMOOOPA3yIOIIMM [UIl €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB,
MOCKOJIBKY (pr3HYecKHe 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SBJICHUHN, U3y4aeMbIX XUMHUEH, ONOJIOTHEH,
acTpoHoMueil u ¢usnveckoil reorpaduell, BHOCHT BKJal B ECTECTBEHHOHAYUYHYIO KapTUHY MHpa,
NpeaoCcTaBisieT Hanbosee siCHble 00pa3libl MPUMEHEHUS HAayYHOrO METOAA IO3HAHMA, TO €CTh crocoda
MOJIy4€HUs JOCTOBEPHBIX 3HAHUI O MUpE.
Opna U3 TIIaBHBIX 337124 (GU3UIECKOr0 00pa30BaHMs B CTPYKType 0OIIero o0pa3oBaHUs COCTOHUT B
(bopMHPOBaHNH €CTECTBEHHOHAYYHOI IPaMOTHOCTH U MHTEpeca K HayKe Y O0Yy4aroLIuXCsl.
Wzyyenne ¢usuku Ha 0a30BOM  ypOBHE IpenrnojaracT OBJaJCHHE  CICAYIOLIUMHU
KOMIIETCHTHOCTSIMH, XapaKTEePU3YIOLMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb!
®  Hay4yHO OOBSCHSTH SIBJICHUS,
®  OICHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHNUS;
® HHTEPHPETHPOBATH JAHHBIE U UCIOIb30BaTh HAYYHBIE 1OKA3aTEIbCTBA AT TOJIyUCHHS
BBIBOJIOB.
Llenu n3ydeHus GU3MKM Ha YPOBHE OCHOBHOI'O 0o01Iero o0pazoBaHus onpezeneHsl B Konuenunn
npernoaaBanus ydeOHoro mpeamera «®Pusuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Oenepanyy, peanu3yonx OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOrPAMMBI, YTBEPKIEHHON pelIeHneM
Komnernn MunuctepcTBa npocsenienuss Poccuiickort @eneparuu (mporokon ot 3 aexadps 2019 r. Ne
I1K48H).
Hean usyyenus: pusukm:
e npuoOpeTeHHe HHTEepeca M CTPEMJICHUS OOYYalOUIMXCS K HayyYHOMY H3YyYEHHIO NPHPOIHI,
PasBUTHE X UHTEIUIEKTYaJbHBIX 1 TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTAaBICHWA O  HAyYHOM  MeETOJe TO3HaHUus ©  (HOpMHpOBaHUE
MCCIIEIOBATENBCKOT0 OTHOLIEHHUS K OKPY/KAIOLIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yIbTaTa U3yueHHs OCHOB CTPOCHHUSI MaTEPUHU
U QyH/IaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHHE NPEICTABICHUN O POJM (UUKU Ul Pa3BUTHA APYIHX €CTECTBEHHBIX HAYK,
TEXHUKHU B TEXHOJIOTHH;

e pa3BUTHE MPEICTABICHUI O BO3MOXKHBIX chepax Oynymieid npodeccnoHaIbHOM eI TeTbHOCTH,
CBSI3aHHOH ¢ (PM3UKOM, TOATOTOBKA K AalTbHEHIIEMY O0Y4YEHHUIO B 9TOM HalPaBJICHUH.

JocTmwkenne 3TUX Lesied mporpaMMbl 1Mo (H3MKEe Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHHA
o0ecrieyrBaeTCs peUICHUEM CIIEAYIOLINX 3a1aY:



e MproOpeTeHUE 3HAHWW O JIUCKPETHOM CTPOCHHUW BEIIECTBA, O MEXaHMUYECKHX, TEIJIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX W KBAHTOBBIX SIBIICHHSX;
e TpuOOpETCHHE YMEHUH ONKCHIBATH U OOBICHITH (PU3UYCCKUE SIBICHHUS C HUCIOIB30BAHUCM
MOJTyYEHHBIX 3HAHU;
® OCBOCHHE METOJIOB PCUICHUS MPOCTEHINNX PacUYETHBIX 3aj7a4 C UCIOIb30BAHUEM (U3UYCCKUX
MOJIEJICH, TBOPUCCKHX U MPAKTUKOOPHEHTUPOBAHHBIX 33]1a4;
e pa3BUTHEC yMEHHWI HAOIIOAATh NPUPOJHBIC SBICHUS ¥ BBITOIHATH OIBITHI, J1A0OPATOPHBIC
paboTHI U SKCIIEPUMEHTAIBHBIC UCCIICIOBAHMSI C UCTIONB30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;
e ocBocHHE TIPUEMOB paboThl ¢ wWHpoOpMANEed QU3HYECKOTO COICPKAHUSA, BKIFOUas
UHQOPMAITUIO O COBPEMEHHBIX JIOCTHIKCHUSX (DU3MKH, aHANM3 U KPUTUYECKOE OIICHUBAHHC
nH()OpMAaITHH;
® 3HAKOMCTBO CcO cdepamMu NPOPECCHOHAILHOW JEATEIBLHOCTH, CBS3aHHBIMH C (U3UKOH, H
COBPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAHHBIMHU Ha JIOCTHIKCHUSX (U3UUCCKON HAYKH.
Ha uzyuenune ¢usnku (6a30BbIil YpOBEHB) Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS OTBOJAHUTCS
238 gacoB: B 7 kiacce — 68 gacoB (2 yaca B Hemenro), B 8 kimacce — 68 gacoB (2 yaca B Hemeno), B 9
KJ1acce - 102 gaca 3 gaca B HEJIEITIO ).

[Mpeanaraemelii B mporpamme mo (U3MKe TMepedyeHb JabopaTOpHBIX pabOT W OMBITOB HOCHUT
PEKOMEHIATETIBbHBIA XapaKTep, YUUTelb JeNacT BBIOOP MPOBEICHHS JIAOOPATOPHBIX pabOT U OIBITOB C
yu€TOM WHAWBUAYAIBHBIX OCOOCHHOCTEH OOYYaromMXcs, CIHCKAa SKCIHEPUMEHTAIBHBIX —3aJaHUiM,
IpeIaraeMbIX B paMKax OCHOBHOT'O TOCYJapPCTBEHHOI'O 9K3aMEHa 110 (hU3HKE.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B MO3HAHUH OKPY KAIOLIEro MUpPA.

®u3uka — Hayka o npupoe. ABieHus npupopl. PU3HYecKue SBICHUS: MEXaHUYECKUE, TEIIOBHIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckre BenuunHbL. M3Mepenue ¢pusndecknx Beanuud. Ouznueckue npudopsl. [lorpenrHocts
n3MepeHud. MexiyHapoaHas cucTeMa eIMHULL.

Kak ¢wu3uka m apyrue ecTeCTBEHHbIC HAYKH W3y4yalOoT MPUpPOAy. ECTECTBEHHOHAy4YHBIH METOJ
MO3HaHMs: HAOIIOJCHUE, TOCTAHOBKAa HAYYHOTO BOMPOCA, BBIABMKCHUE THIIOTE3, IKCHCPUMEHT II0
MPOBEPKE TUIOTE3, OOBSICHEHNE HaOMIomaeMoro sieieHus. Onucanue (GU3NYCCKUX SBICHUE ¢ MOMOIIBIO
MoJIeNen.

JHemoncmpavuu.

1. MexaHudeckue, TEIUIOBbIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUSL.

2. @wusnueckue NpuOOPHI U IPOLENypa NPSIMBIX H3MEPEHHI aHaIOTOBBIM M IIU(POBBIM MPHOOPOM.

Jlabopamopnsvie pabomout u onvimal.

OnpeencHue IeHbI JCICHUS Kbl H3MEPUTEILHOTO TPUOOpA.

M3mepenue paccTOsTHUM.

W3mepenue 006bEMa KUIKOCTH U TBEPOTO TeTIa.

OmnpeneneHre pa3sMepoB MajbIX TEl.

W3mepenue TeMieparypsl Ipy NOMOLIY KUAKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATYPBI.
[IpoBenenne wnccnenoBaHWA MO TPOBEPKE THUIOTE3bl: JaTbHOCTh IIOJIETA INApUKa, MMYIIEHHOTO
TOPHU30HTAIILHO, TEM O0JIbIIIE, YeM OOJIbIIE BBICOTA MyCKa.

Pazgen 2. I[leppoHayajibHbIe CBEICHUS 0 CTPOCHHMH BelllecTBA.

CTpOCHI/Ie BCHICCTBA: aTOMbI W MOJICKYJIbI, UX pPa3sMEpPhI. OHIJITI)I, JOKa3bIBAOINUC AUCKPCTHOEC CTPOCHHC
BEILECTBA.

ok wNRE

JBmxenune gactull BemiectBa. CBsA3b CKOPOCTH IBIKEHUS YaCTHIL C TEMIIEPATypoil. BpOyHOBCKOE ABHKCHHE,
muddy3us. BzaumoseiicTBre yacTUIl BEIIECTBA: IPUTSHKEHUE M OTTAIKHBaHHE.

ArperaTHbIE COCTOSHHS BEIIECTBAa: CTPOCHHE Ta30B, JXUAKOCTEW W TBEPABIX (KPUCTAIUIMICCKHUX) TeIL.
B3anMocBsa3p MEXAy CBOCTBaAMH BEHIECTB B pa3HBIX arperaTHBIX COCTOSHUSX M WX aTOMHOMOJCKYJISPHBIM
ctpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGaroaenne 6pOyHOBCKOTO ABMKECHUS.

2. Habmoaenne nuddy3um.

3. HabmroneHue siBieHUH, 0OBACHAIOMMXCS MPUTSKEHUEM WM OTTAIKHBAHUEM YaCcTHUI] BEI[ECTBA.

Jlabopamopnvie pabomot u onvimal.

1. Ormenka quaMeTpa aToMa METOJIOM Ps/IOB (¢ UCTob30BaHueM (doTorpaduii).

2. OmsITH IO HAOIFOIEHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B.

3. OmbITHI 10 00HAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO MPHUTSIKEHHUS.

Pa3nen 3. /IBu:keHUe U B3auUMoOjieiicTBHE TeJl.

Mexannueckoe ABIKeHHE. PaBHOMepHOE M HepaBHOMEpHOE JBIKeHHe. CKopocTh. CpeqHsst CKOpOCTh TpH
HEpaBHOMEPHOM [JBIKEHUH. PacuéT ImyTn M BpeMEHHU JIBIKCHUS.

SIBenne mHEpIMHU. 3aKOH MHEpUWH. B3amMmoneicTBhe Tesn Kak NMPUYMHA M3MEHEHHUS CKOPOCTH JIBHIKEHUS
Ten. Macca kak mepa WHepTHOCTH Tena. IlmoTHOCTh BemiectBa. CBS3p IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B
emHMLEe 00BEMA BEIIECTBA.

Cuila Kak XapakTepHcTHKa B3auMmogeiictBust Ten. Cuna ymnpyroctd W 3akoH ['yka. M3amepenne cuibl c
MOMOIIBIO AWHAMOMeETpa. SIBIeHHe TATOTEHWS W cuia TshkecTH. Crima TSDKeCTH Ha Jpyrux IutaHeTtax. Bec Tena.
HesecoMocts. CnoxeHue cui, HallpaBIEHHBIX N0 OJHOW mpsiMoil. PaBHogelcTBytomas cun. Cuna tpenus. Tpenue
CKOJIBXKECHUS U TPEHHUE MOKOsl. TpeHne B Ipupo/ie U TEXHUKE.

Hemoncmpayuu.

1. HaOnromeHue MEXaHUYECKOTO JBIDKCHUS TEJA.

2. H3MmepeHue CKOPOCTH MPAMOJIUHEWHOTO JBUKEHHUS.

3. HaOmoneHue sIBICHUS HHEPIIUH.



4.
5.
6.

Hab6:mroieHue u3MeHeH s CKOPOCTH MPU B3aUMOICHCTBHUU TEJL.
CpaBHeHHe Macc 10 B3aUMO/ICHCTBHIO TEJI.
CroxeHHe CUIT, HATIPABJICHHBIX [0 OJIHOM MPSMOiA.

Jlabopamopnvie pabomot u onvimel.

1.

w

OrmpezenieHne CKOPOCTH PaBHOMEPHOTO IBIDKCHHS (IIapHKa B JKUAKOCTH, MOZIENH BIIEKTPUYECKOTO
aBTOMOOWJIS U TaK Jajiee).

Ormpezenenne cpeHeil CKOPOCTH CKOJILKEHHUsI OpyCKa MM IIapyKa [0 HAKJIOHHOH IIJIOCKOCTH.
Omnpenenenye IIIOTHOCTH TBEPAOTO TeJa.

OnBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTh PACTSDKEHUS (IeopMaliur) HpPYKUHBI OT HPHI0KEHHON
CHUJIBL

OmBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHIIBI TPEHHUsS CKOJBXKEHHsS OT Beca Tesla M Xapakrepa
COIPHUKACAIOIIIXCS [IOBEPXHOCTEH.

Pazgen 4. /laBiienne TBEPABIX TeJ, SKUAKOCTEH U ra3oB.

Japnenue. CriocoObl yMEHBIICHUS 1 YBEJIMUCHHUS 1aBieHus. JlaBieHune ra3a. 3aBUCUMOCTD JIaBJICHHS Ta3a OT
o0béma, Temneparypbl. Ilepenaua naBneHust TBEPIABIMHM TeJaMH, >KHIKOCTSIMH M Tazamu. 3akoH [lackais.
[THeBMaTHUEeCKHME MAalIMHBI. 3aBUCHMOCTh AABICHUS JKHAKOCTH OT TJIyOWMHBL. [ HIpocTaTW4ecKuil mapamokc.
CooOmatomuecs cocyabl. ['unpaBindeckue MeXaHU3MBl.

Atmocdepa 3emun u atMochepHoe naBieHue. [IpUuMHBI CyIIECTBOBAHHS BO3AYIIHON 00OJIOYKH 3eMJIH.
Omsbit Toppruenu. M3meperne atMocdepHOro faBieHHs. 3aBUCHMOCTh aTMOC()EPHOTO JIaBJICHUS OT BBICOTHI HAJ
ypoBHeM Mopst. [IpuOops! U1 n3MepeHns: aTMOC(hEpHOTO JaBICHUS.

JlelicTBUE >KUIKOCTH M ra3a Ha TMOrpyXKEHHOE B HUX Tejo. BrITankuparomas (apxumenoBa) cuia. 3aKoH
Apxumena. [lnaBanue ten. BozgyxomnnaBanue.

JHemoncmpavyuu.
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3aBHCUMOCTb JaBJICHUS ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHus KUIAKOCTBIO U Ta30M.

CooOmaromuecs CoCyabl.

I'uppasnuyeckuii mpecc.

[IposiBnenne neicTBUs aTMOC(HEPHOTO JABICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U MIOTHOCTH KHUIKOCTH.
PaBeHCTBO BBITAIIKMBAOLIEH CHIIBI BECY BEITECHEHHOM KHUIKOCTH.

VYcnoBue 1u1aBaHys TeJl: IUIABAHUE WIM IOTPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOLUEHMS IJIOTHOCTEH
TeJa U XKUAKOCTH.

Jabopamopuvie pabomut u onvimel.

1.
2.
3.
4

5.

HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NMOTpyKEHHON B KHUIKOCTb YacTH Tea.
Onpeznenenye BBITAIKHBAIOUIEH CHIIBL, AEHCTBYIOLIEH Ha TENO, HOTPYKEHHOE B JKUAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIbI, JEUCTBYIOLIEH HA TEJIO B XKUJKOCTH, OT MACCHI TEJa.
OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBL, AEHCTBYIOLIEH HA TEJIO B JKUIKOCTH,
0T 00BEMa MOTPYKEHHON B JKUJIKOCTh YaCTH TeJla U OT INIOTHOCTH KUAKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYHUPOBAHUE JIOJKU U ONpPENENEHUE €€ rPy30H0AbEMHOCTH.

Pasnea 5. PaGora u MOIIHOCTDH. JHEpPrus.
Mexannueckas paboTa. MOIIHOCTS.

Ip

OCTBIE MEXaHU3MBI: pbIYar, OJOK, HaKJIIOHHAsI TIOCKOCTh. [IpaBmiio paBHOBecusi peruara. [IpumeHneHue

npaBwia paBHOBECHS pblyara K OJoKy. «3osortoe mpasmio» MmexaHuku. KITJ[ mpocteix mexanusmoB. IIpocteie

MEXaHU3MBbI B 6LITy 1 TCXHUKE.

Mexaandeckas OHEPTHUA. Kunerndeckas © IIOTEHIHAJIbHAS OHEPIUs. HpeBpameHHe OJJHOroO BHUOA
MEXaHUYCCKOM OHEPIruu B /prrof/i. 3akoH COXpaHCHHA DHEPIru B MEXaHUKE.

JHemoncmpavyuu.

1. IIpuMmepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomol u onvimel.

1. OnmnpegencHue paOOTHl CHWIBI TPEHUS IPU PABHOMEPHOM JIBWKCHHU Tella 10 TOPU3OHTAIBHOM
TIOBEPXHOCTH.

2. MHccnenoBaHue yciOBHI paBHOBECHS phlyara.

3. WM3mepenue KIIJ] HaKJIIOHHOM IJIOCKOCTH.

4. l3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKOM SHEPTUH.

8 KIIAC
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Pazgen 6. TennoBble siBJIeHMS.

OCHOBHBIE TIOJIOXKCHHS MOJICKYJISIPHO-KIMHETHUECKOW TEOpPHH CTPOSHHs BemecTBa. Macca W pa3Mepsl
aTOMOB U MOJIEKYJI. OTBITHI, MOATBEPXKIAIOLINE OCHOBHBIE TIOJIOKEHUSI MOJIEKYIIPHOKUHETHUECKON TEOPHH.

Monenu TBEPIOTo, )KUAKOTO M Ta3000pa3HOr0 COCTOSHUN BellecTBa. Kpucrayuimueckie 1 aMopgHbIe Tena.
OOBscHEHHE CBOWCTB Ta30B, XUIKOCTEH M TBEPABIX TEN HAa OCHOBE IIOJIOKECHUH MOJIEKYISPHO-KHHETHIECKOH
Teopun. CMauMBaHUE U KallWJUIAPHBIC IBNICHUS. TerIoBOe pacuIMpeHue 1 CKaTHe.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABM)KEHUS UYaCTUI. BHYTpeHHss >Heprus.
Crioco0bl M3MEHEHHsI BHYTPEHHEH »HEPruH: TeIUlolepenaya W coBeplieHHe paboTel. Buisl Temmonepemadm:
TEIUTOTIPOBOTHOCTE, KOHBEKIIUS, U3ITyICHHUE.

KonmnuectBo TermoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeIIoOOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHeHue TterioBoro OamaHca. [lmaBneHme W OTBepAeBaHHE KPHUCTAJUIMYECKUX BEIIECTB. YIENbHAas TEIUIoTa
raBieHus. [lapooOpazoBanme m KoHmeHcanus. Vcmaperwme. Kumenme. YnempHas Temmora mapooOpa3oBaHMUS.
3aBHCUMOCTh TEMIEPATYPhbl KUIICHUS OT aTMOC(HEPHOTO TaBIICHHUS.

Bnaxnoctb Bo3ayxa.

OHeprus TOIUIHBA. Y IeNbHAs TeIUIOTa CrOpaHusl.

Ipuanuner padotsl TermioBbix apurateneit KI1J| TemnoBoro meuratens. TeluioBble ABUTATENM W 3allWTa
OKpY>Karolei cpesbl.

3aKoH COXpaHEHUS U MPEBPAICHHUS YHEPTUHU B TEIUIOBBIX MIPOIEccaXx.

JHemoncmpayuu.

Habmonerne OpOyHOBCKOTO ABIKEHHUS.

Habnronenue nuddysuu.

HabmoneHne siBleHM A CMaduBaHUA U KaTMJUIIPHBIX SBICHUI.

HaGumoenue TeroBoro pacimpeHus Tedl.

W3MmeHeHne naBIeHHS Ta3a IPHU N3MEHEHNH 00bEMa U HaTPEBAaHUH WIIA OXJIAXKICHHH.
IIpaBuiia u3MepeHys TEMIIEPATYPBI.

Buner Temmonepenayn.

OxJaxeHre pH COBEPIICHUH PaOOTHI.

HarpeBanwue npu coBepIieHnH paOboTH BHSIITHIMH CHIIAMHU.

CpaBHeHHUE TEIUIOEMKOCTEH Pa3IUUHBIX BEIIECTB.
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Habnronenue mocTostHCTBA TEMIIEPATYPHI IPH ITaBICHUH.

13. Mojenu TeNI0BLIX JIBUTraTEIEH.

Jabopamopuvie pabomut u onvimel.

1. OmbITH IO 0OHAPYXEHUIO AEHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSHKEHHUS.

OnBITH IO BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIHM caxapa.

OmBITH IO HAOJIOEHHUIO TETUIOBOTO PACIINPEHHS Ta30B, )KUAKOCTEH 1 TBEPIBIX TEIl.

Omnpenenenne JaBiIeHUs BO3yXa B OAJUIOHE IITIPHIIA.

OmBITE, JEMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHHS BO3AyXa OT €ro o0bEéMa M HarpeBaHHUs WM

OXJIXKACHHUS.

6. IlpoBepka runmoTessl JIMHEHHOHN 3aBUCMOCTH JUTMHBI CTOJIOMKA XUJKOCTH B TEPMOMETPUIECKON TpyOKe
OT TEMIIEpaTyPBI.

7. HaOmonenne u3MeHeHUs] BHYTPEHHEH HEPTUHU Tena B pe3ynbTaTe Telulonepesadl 1 paboThl BHEIIHUX

CHIL.
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8. HccnenoBaHue sIBICHHS TETNIOOOMEHA NP CMEIIUBAHUN XOJIOHOW M rOpsiaeii BOABI.
9. OrmpenerneHue KOJNUYECTBA TEIUIOTHl, MOJYYCHHOTO BOJOW TMpPH TEIUIOOOMEHE C HATrpPeThIM
METAINTMYECKUM LIUJTUHAPOM.

10. Omnpeznenenue yaenbHOU TEMIOEMKOCTH BELIECTBA.

11. HccnepoBanue mpoliecca UCTIAPEHUS.

12. OmnpepneneHue OTHOCUTENHHON BIXKHOCTH BO3ILyXa.

13. Ompenenenue yaenbHON TEIIOTHI TIABJICHUS JIbA.

Pa3nen 7. DjiekTpuyecKne ¥ MATHUTHBIE SIBJIEHHSI.

OnexTpuzanus Ten. J[Ba pojia aJeKTpUUECKUX 3apsiaoB. B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona
(3aBUCHUMOCTD CUJIbI B3aUMOZEHCTBHSI 3apsS>KEHHBIX TeJl OT BEJIMUYMHBI 3apsJI0B U PACCTOSTHUSI MEXKY TEIaMHU).



Onexrpudueckoe moie. Hampspk€HHOCTD AIIEKTPUYEecKOTo 1o, [IpHHITNIT CyTepro3uINy 3JIEKTPHYECKIX
noJielt (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsaoB. DNeMEHTapHbIH anekTpuueckuil 3apsa. Ctpoenue atoma. IIpoBogHuKH
U TUDJIEKTPUKU. 3aKOH COXPAaHEHHUs 3JIEKTPUYECKOTo 3apsja.

ONeKTpUIecKnii TOK. YCIIOBUS CYIICCTBOBAHHS SJICKTPHUECKOTO TOKA. VICTOYHHWKH IIOCTOSHHOTO TOKA.
JleiicTBUS 3JIEKTPUUECKOTO TOKA (TEIUIOBOE, XUMUUECKOe, MATHUTHOE). DIEKTPUIESCKUAN TOK B JKUAKOCTSIX U ra3ax.

OnexTpuueckas nenb. Cuna Toka. DnexkTpuueckoe HampspkeHue. CONpoTHBICHHE NMPOBOAHUKA. Y IEIbHOE
COTIPOTHBIICHHE BemecTBa. 3akoH Owma g ywacTka memu. llociemoBaTenbHOE W IMapajUIeIbHOE COEIWHEHHE
TIPOBOTHHKOB.

PaboTa 1 MOIIHOCTH 3JEKTpUUECKOro Toka. 3akoH Jxoyns—JIeHna. DiaekTpuuyeckue Lenu U NoTpeOuTenu
JNIEKTpUYECKOl SHepruu B ObITy. KopoTkoe 3ambIkaHue.

IlocTossHHBIE MarauThl. B3aumoneHCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mose. MarHuTHoe mose
3eMiM U ero 3HaueHHe I XKU3HU Ha 3emuie. OnelT Opcreaa. MarHuTHoe moJjie 3J1eKTpudeckoro Toka. [Ipumenenue
9JIEKTPOMarHuTOB B TeXHUKe. JlelicTBMe MarHUTHOTO TOJsl Ha MPOBOJHUK C TOKOM. OJEKTPOABUraTENb
MOCTOSIHHOTO TOKA. VICIoNIb30BaHMe 3IIEKTPOABUTATENCH B TEXHIIECKUX YCTPOUCTBAX M Ha TPAHCIIOPTE.

Omnsitel @apanes. SIBnerne 3nexTpoMarauTHON HHAYKOWHU. [IpaBuio Jlenma. Dmexkrporeneparop. CriocoObr
MOJY4YEHHUS JIEKTPUIECKOH sHeprun. DIEKTPOCTAHIINM Ha BOZOOHOBIIAEMBIX HCTOYHUKAX SHEPTHU.

JHemoncmpavyuu.

DnexTpu3amus Teq.

JIBa pona SIEKTPHYCSCKUX 3apSI0B U B3aUMOICHCTBUE 3apsHKEHHBIX TEIL.
YeTpolCTBO U JEUCTBHUE 3JIEKTPOCKOIA.

DnexTpocTaTHyecKast HHAYKIUS.

3aKOH COXpaHEHUs IEKTPHUUECKUX 3apsIOB.

IIpoBOHUKY U OMAIEKTPUKH.

MopenupoBaHu€e CUJIOBBIX JTUHUN 3EKTPUUECKOTO MOJIS.

W cTOYHUKH TTOCTOSIHHOTO TOKA.

JlefcTBUS 3EKTPUUECKOT0 TOKa.

DNEeKTPUUECKHA TOK B )KUIKOCTH.

T"a30BBIii pazpsia.

N3mepenue cuibl Toka aMIepMETpPOM.

H3MepeHne 3IeKTPUIECKOTo HAIPSHKSHUS BOIBTMETPOM.

PeocraTt u MarasuH cOpOTUBICHUN.

B3anmopelicTBre TOCTOSTHHBIX MarHUTOB.

MonenupoBaHie HEBO3MOXKHOCTH pa3zefIeHHs OJII0COB MarHuTa.
MonenmupoBaHre MarHUTHBIX TIOJICH TIOCTOSTHHBIX MarHUTOB.

OmnsIT OpcTena.

MarHuTHOE IoJIe TOKa. DIEKTPOMATrHHT.

JlelicTBre MarHUTHOTO MOJIsl HAa TPOBOJHUK C TOKOM.

DNEKTPOIBUTATENH TIOCTOSHHOTO TOKA.

HccnenoBanue SBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Oneitel Gapages.

3aBHCHMOCTH HANPaBJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBHH €r0 BOSHUKHOBEHUS.
25. DieKTporeHepaTop MOCTOSTHHOTO TOKA.

Jabopamopuvie pabomut u onvimel.

OnbITH IO HAOTIOICHHUIO AIEKTPU3AIMY TeJ HHAYKIUCH U TIPU COPUKOCHOBCHHH.
HccnenoBanme nedCTBUS 3JIEKTPHIECKOTO MO HA TPOBOAHUKH U TUDIIEKTPUKH.
Cbopka 1 npoBepKa pabOThI AEKTPHUUECKOH [ETTN MOCTOSHHOTO TOKA.
W3mepeHne u peryIupoBaHNe CHIIBI TOKA.

M3mepenue u perynupoBaHue HapsHKEHUS.

HccnenoBanme 3aBHCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 PE3WCTOp, OT COMPOTHBICHHUS PEe3UCTOpa H

WX NOUL Pk WNR

R
= o

NNNNNRRRPRRRRR R
PODNMNEOLXNOURAWDN

oA wWwNE

HaIpPSOKEHUST Ha PE3UCTOpE.

7.  OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCIMOCTD 3JIEKTPUUECKOT'O COMPOTHUBIIEHUS TIPOBOIHUKA OT €TO JIJTHHBI,
TUTOIA/IH TIOTIEPEYHOTO CEYCHUS M MaTepHaa.

8. TlpoBepka mpaBuiia CIOXKECHHUS HANPSHKEHUH MIPH MOCIEOBATEIILHOM COCMHEHUH BYX PE3UCTOPOB.

9. IlpoBepka mpaBmia U CHIIBI TOKA IIPH NapaJIeIbHOM COEANHEHHH PE3UCTOPOB.



10. Ompenenenre padOTHI AIEKTPUUECKOTO TOKA, HAYILETO Yepe3 PE3UCTOP.

11. OmpezneneHue MOIIHOCTH 3JIEKTPUIECKOTO TOKA, BBIACTSIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 IaMIIOUKY, OT HallpsDKEHUSI Ha HEl.

13. Omnpenencuane KI1J] HarpeBares.

14. VccnenoBaHue MarHUTHOTO B3aMMOJIEHCTBHS OCTOSHHBIX MarHUTOB.

15. M3ydeHne MarHUTHOTO IOJIS TIOCTOSIHHBIX MArHUTOB NP UX OOBEINHEHNH U PA3ICICHNH.

16. HccnenoBaHue ASHCTBUS ANEKTPHUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OmbITHl, AEMOHCTPUPYIOUINE 3aBUCHMOCTh CHIIBI B3aHMMOJCHCTBHS KATYIIKH C TOKOM M MarHura OT
CHJIBI TOKA M HAIIPaBJICHNS TOKA B KaTyIIKE.

18. M3yueHue AelCTBUS MarHUTHOTO HOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHHe U U3y4eHHE PaOOThI AJICKTPOIBHUIATES.

20. Uzmepenue KIIJ] anekTpoaBUraTeIbHOM YCTaHOBKH.

21. OmeITel MO HCCJIEAOBAaHHUIO SIBICHHUS JJEKTPOMAarHUTHOM MHIYKLIMU: HCCIEIOBAHUE HW3MEHEHUI
3HA4YEHHs ¥ HalpaBJICHUS] HHAYKIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuueckue siBJIeHHS.

Mexanuueckoe ABMXeHHE. MatepuanbHas Touka. Cucrema oTcuéra. OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JIBIDKEeHUs. PaBHOMepHOe mpsiMonuHeitHoe aBmwxkeHue. HepaBHOMepHOe mpsmoiuHelHoe aBmwkeHue. CpemHsas H
MTHOBEHHAsI CKOPOCTh Te€Na P HEPABHOMEPHOM JBIKCHHU.

VYckopenne. PaBHOycKopeHHOE TpsiMoNiHeiHOe ABmkeHne. CBoOogHOE manerne. OmbiTel ["ammmes.

PaBHOMepHOE ABMKEHHE 10 OKpYyHOCTH. [lepron u yacrtora oOpamienus. JInHeitHas U yrioBasi CKOPOCTH.
IlerTpocTpeMuUTEIHHOE YCKOPEHHUE.

IlepBeiit 3axon Hetotona. Bropoii 3akon Hetotona. Tpetuii 3akon HetotoHa. IlpuHuun cynepno3uumu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHus: cuiia TPEHUS CKOJIBKEHUS, CUJIa TPEHHsI TTOKOsI, TPYyTrue BUIbI
TpEHusl.

Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHMS. YCKOPEHHE CBOOOMHOTO MaaeHHs. J[BIKEHWE IIaHeT
Bokpyr ComnHia. IlepBas kocMudeckas ckopocTs. HeBecoMocTs 1 meperpysku.

PaBHOBecHe MaTepuanbHON TOUKUA. AOCOMOTHO TBEPAOE Tenno. PaBHOBecHe TBEPOrO Tena ¢ 3aKperuIEHHOM
OCBIO BpaleHHs1. MOMEHT CHIIbL. LIeHTp TsKeCTH.

Umnynsc Tenma. M3meHenne wummynbca. MMmynsc cunbl. 3aKOH COXpaHEHHs HUMITyJbca. PeakTuBHOe
JIBIDKEHHE.

Mexannueckas paboTa U MOUTHOCTh. PaboTa cuil TSDKECTH, yNpYyrocTH, TpeHus. CBs3b SHEPIHH U paboTHI.
IloTeHnmnanpHas 3HEprus Tena, HOAHATOrO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHIMaIbHas YHEPTUS CXKATOM MPYKUHBL.
Kunernueckast sneprus. Teopema o KHHETHUECKOH YHEPTHUU. 3aKOH COXPAaHEHHS MEXaHHYECKON SHEPTHUH.

Hemoncmpayuu.

Habnronenne MexaHH4eCKOTo JBIDKEHHS TeJla OTHOCUTENIFHO Pa3HBIX Te OTCUETA.

CpaBHeHUE MyTell U TPAEKTOPUIl JBUKEHUS OJHOTO U TOTO K€ TelIa OTHOCHTENBHO Pa3HbIX TENl OTCUETA.
V3MepeHue CKOpOCTH M YCKOPEHUS IPSIMOIUHEHHOTO ABMKEHHUS.

HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JBHKEHHS.

Habnronenue qBIKEHUS Tea MO OKPY>KHOCTH.

HaOmonenne MexaHWYeCKHX SBJICHHH, NPOUCXOMSIIMX B cHcTeMe oTcuéra «Tenmexka» mpu e
PaBHOMEPHOM M YCKOPEHHOM JIBM)KEHHH OTHOCHUTENILHO KaOuHeTa (PU3HKH.

7. 3aBHCHMOCTb YCKOPEHHs T€Ja OT MAcChl TENa U JEUCTBYIONIEH HA HETO CHIIBL.

8. HaGmonerne paBeHCTBA CHII IPH B3aUMOICHCTBHUH TEJL.

9. U3meHeHue Beca Tena NpU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaua umnyibca Npu B3aUMOACUCTBUNU TEIL.

11. IIpeoOpa3oBaHus SHEPTUH NPU B3aUMOAEHCTBUH TeIl.

12. CoxpaHeHHe UMIyJIbca IPU HEYIPYTroM B3anMOJICHCTBHN.

13. CoxpaHeHHE UMIIYJIbCA ITPU a0COJIIOTHO YIIPYTOM B3aUMO/ICHCTBHH.

14. HabnroneHne peakTUBHOTO JIBHKEHHUSI.

15. CoxpaHeHHE MEXaHHYECKOH PHEPTHH NPH CBOOOIHOM TaJICHHH.

16. CoxpaHeHHE MEXaHUYECKOH YHEPTHUHU TIPH IBMKSHUH TeJa MO IeHCTBUEM TIPYKHUHBL.

Jlabopamopnvie pabomot u onvimel.

ok wNRE



1. KoncrpynpoBaHue TpakTa JUIs pasrOHA W JAIBHEHWIIET0 pPaBHOMEPHOTO JBIDKCHHS IIAPUKA HIIH
TEJICHKKH.

2. OmpenencHue cpeaHeil CKOPOCTH CKOJbKeHHs Opycka WM JBW)KEHHs IIapUKa [0 HAKIOHHOU
TUTOCKOCTH.

3. OmpenencHue yCKOPEHHUs Tea IPH PABHOYCKOPSHHOM JIBH)KEHHH 110 HAKIIOHHOH IIOCKOCTH.

4. WccnenoBaHue 3aBUCHMOCTU IMYTH OT BPEMEHHU INPH PABHOYCKOPCHHOM [BW)KCHUHM 0O€3 HadalbHOM
CKOPOCTH.

5. TIpoBepka rumOTE3bI: €CJIU MPH PABHOYCKOPSHHOM JIBH)KEHHHU 0€3 Ha4albHOW CKOPOCTH ITyTH OTHOCATCS

KaK psiJl HeYETHBIX YUCEII, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMCHH OJTUHAKOBBL.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAILHOTO JIABIICHUSI.

Onpenencare K03(GHUITMCHTA TPCHUS CKOJIBKCHUS.

Omnpenenenue ECTKOCTH MPYIKHHBL

OnpenencHre pabOTHl CHIBI TPEHUS MPH PABHOMEPHOM JIBMIKCHHH Tella [0 TOPHU3OHTAIBHOU
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MOBEPXHOCTH.
10. Omnpexnencaue pabOTHl CHIBI YNPYTOCTH MPH MOABEME Ipy3a C HCHOJIb30BAHHUEM HEIMOJBIKHOTO M
MOJIBIYKHOTO OJI0KOB.
11. U3yueHue 3aKOHA COXpAHEHUS SHEPTHUH.
Paznen 9. MexaHnuyeckue KoJ1e0aHUSI M BOJHBI.
KonebarensHoe nBmkeHue. OCHOBHBIC XapaKTCPUCTHKH KOJcOaHWIiA: MEPUOJ], YacTOTa, aMILUTUTYA.
MateMaTiaecKuil ¥ Ipy>KUHHBIN MasTHUKA. [IpeBpaleHre SHeprin pu KoJieOaTeIIbHOM IBIKCHHH.
3aryxaromue KoneOaHus. BriHykIeHHbIe KojieOaHusa. Pezomanc. Mexannmueckne BOJHEL. CBOHCTBa
MEXaHM4YeCKUX BOJH. [IpojonbHBIE M MOmNepedyHble BOJHBL J[JTMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHHUS.
MexaHnYecKre BOJHEI B TBEPJOM TeJie, CCHCMUYECKHE BOTHEIL.
3Byk. ')poMKoCTE 3ByKa 1 BeIcOTa TOHA. OTpakeHue 3ByKa. H(pa3ByK u ynbTpa3ByK.
Hemoncmpayuu.
Habmonenne xoneOaHMiA TeJ TOA JEHCTBUEM CHUIIBI TSKECTH U CHITBI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYXKHHE.
HabmoneHne BRIHYXIEHHBIX KOJICOaHUH U pe30HaHca.
Pacnipoctpanenre npooabHBIX U MOTIEPEYHBIX BOJTH (HA MOJIENH).
HabmoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHUYECKHI pe30HaHC.
Jabopamopuvie pabomut u onvimel.

ok wNE

OnpezeneHue 9acTOTHI U TepHoia KoJieOaHUH MaTeMaTHUECKOro MasiTHUKA.

OnpezneneHre 9acTOTHI U ITEpHUO0Ia KoJIeOaHMid IPYKHHHOTO MasTHUKA.

HccnenoBanue 3aBUCHMOCTH NepHo/a KoJIeOaHUH MOABEIICHHOTO K HUTH I'py3a OT JUIMHBI HUTH.
HccrenoBanne 3aBHCUMOCTH ITEPHOIA KOJICOAHHMH MPYKHHHOTO MasiTHUKA OT MacCHI TPY3a.
[TpoBepka HE3aBUCHUMOCTH MEPUOa KOJIeOaHUi Ipy3a, MOJBEIEHHOTO K HUTH, OT MacChl Ipy3a.

ok wNRE

OTMBITHI, IEMOHCTPUPYIONIHE 3aBUCHMOCTD NEpHOo/1a KoJIeOaHuH MPy>KUHHOTO MasiTHUKA OT Macchl rpy3a
M KECTKOCTH NPYKHHBI.

7. H3mepenue yckopeHHs: CBOOOTHOTO MaCHHUS.

Pasnen 10. DinekTpoMarHuTHOE 1M0Jie M 3JIEKTPOMATrHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE Iojie. ONEeKTpOMarHuTHble BOJHBL. CBoiicTBa 3neKTpoMarHUTHBIX BonH. Illkama
QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue QJICKTPOMArnMTHBIX BOJIH JJIA COTOBOM CBSI3H.

OnexkTpoMarHuTHas nmpupoa ceera. CKopocTs cBeTa. BoaHOBBIE CBOICTBA CBETA.

JHemoncmpavyuu.

1. CaoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomot u onvimel.

1. V3yueHme CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO Tene(oHa.

Pa3gen 11. CBeToBbIe siBJIEHHUS.

JlyaeBas moznens cBera. Mcrounuku cBera. [IpsimonmHeiHOe pacmpocTpanenue cBeta. 3atMenns CoiHIa 1
JIynsl. Otpaxenue cBeta. Ilmockoe 3epkano. 3aKOH OTPaKEHHUS CBETA.

IIpenomnenne cBeta. 3akoH MperaoMieHUs cBeTa. [lomHOE BHYTpEeHHEe OTpaKeHHe CBeTa. Mcmoip3oBaHHE
IMOJTHOT'O BHYTPEHHETO OTPAXKEHNA B OIITHICCKUX CBETOBOJAaX.



Jlunza. Xox syderr B nmH3e. OnTHueckas cucreMa QoToarnmapaTa, MUKPOCKOIa W Tejeckoma. [J1a3 kak
onTHYECKask cucTeMa. bim3opykocTh U JalbHO30PKOCTb.
Paznoxenue Genoro ceera B cnekrp. OmbiTel Hprorona. CrokeHHe CHEKTpalbHBIX 1IBETOB. Jlucmepcus
CBeTa.
JHemoncmpavuu.
IIpssMosIHENIHOE pacIpOCTPaHEHHE CBETA.
OtpaxeHue cBerta.
[Momyuenne n300pakeHNH B IIIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKaax.
IIpenomienue cBera.
OnTHYecKuii CBETOBO/I.
Xop nmydelt B cobuparoniei JInH3e.
Xox myuyel B pacceuBaIOLIEH JIMH3E.
[Mony4eHne M300pakeHunit ¢ ITIOMOIIBIO JIMH3.
[puHnun neictus GoToamnmapaTa, MUKPOCKOIIA H TEIIECKOTIA.
10 Mopens rnasa.
11. PasnoxeHune 0enoro cBera B CIEKTP.
12. Tlomy4yeHue 6€JIOTO CBETA MPH CIIOKEHUH CBETA Pa3HbIX IIBETOB.
Jlabopamopnsvie pabomot u onvimel.
1. MHccnenoBaHue 3aBUCHMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIyda OT YIJia MaJeHHUS.
2. H3ydeHue XapaKTEpUCTHK H300paKECHUS MPEIMETa B TUNIOCKOM 3epKalle.
3. MHccnenoBaHue 3aBHCHMOCTH YIJla IPENOMIJIEHHS CBETOBOTO Jyda OT yrja MajJeHHs Ha TpaHHUIe

©ENOU A WN e

«BO3IYX—CTEKJIIO».
[MomyueHne n300pakeHUH C MOMOIIBI0 COOUPAIOIICH JIMH3BI.

Onpenencare GOKYCHOrO PACCTOSHHS U ONTHYSCKON CHIIBI COOMPAOIICH JTHH3HI.

OMnBITH IO Pa3NIOKESHAIO OETIOTO CBETa B CIIEKTP.

OHI)ITI)I 10 BOCHpI/I)ITI/IIO IB€Ta HpeZ[MeTOB HpI/I nux Ha6J'IIOL[eHI/II/I ‘ICpCS IIBCTOBBIC q)HHI)TpI)I

Pa:men 12. KBaHTOBBIC IBJICHHUA.

OmnriTel Pesepdopaa u mraneTapHast Mozenb atoma. Mogens atroma bopa. VcmmyckaHue u MOTIIOIEHIE CBETa

No v s

atoMoM. KBaHThI. JInHEeHUaThIe CIEKTPEHI.

PagnoaktuBHOCTE. Anb(da, Oera- M ramma-usnydenus. CTpoeHHE aTOMHOIO sapa. HykJIOHHAs MoOJeib
aTOMHOTO si/ipa. M3oTonsl. PagroaktuBHble npeBparienus. [leprnoy momypacmaga aTOMHBIX siAEp.

SnepHble peakuny. 3aKOHBI COXPAHEHHMS 3apsAIOBOIO M MACCOBOTO YHCEN. DHEPrHs CBSA3M aTOMHBIX sJiep.
CBs13b Macchl U dHeprun. Peakuuu cuHTe3a u aeiaeHus suep. Mcrounnku sHepruu ConHIA U 3BE3]T.

SnepHast sHepreTuka. JleficTBUS paJoaKTUBHBIX M3TydCHUH Ha KUBbIE OPTraHU3MBbI.

JHemoncmpavyuu.
CHexTpbl U3Iy4eHHs U MTOTJIONIEHHS.
CrieKTpbl pa3IuIHbIX T'a30B.
CrnekTp Bogopoza.
Habnronenue TpekoB B kamepe BunscoHa.
PaboTa cuérurnka HOHN3NPYIONUINX N3ITY4EHHUH.
Perucrpanus uzimyyeHus NpupoJHbIX MUHEPAJIOB U IIPOLYKTOB.

JIaéopamopHue pabomwl u onvimol.

1. HabnroxeHue CIUIOMIHBIX U IMHEHUATHIX CIEKTPOB M3ITyUYCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHNE SHEPTUH YACTHIIBI 10 TOPMO3HOMY ITyTH (10 poTorpadusim).

3. H3mepeHwue paanoakTUBHOTO (OHA.

IToBTOPHUTEIHHO-00001AIOMIT MOAYJIb.

IToBTOpHTENEHO-0000IIAIOIIMKA MOTYIh MpeAHa3HAUYeH AJIsl CHCTEMAaTH3aIllH W O0OOIIEHHS MpeIMETHOTO
COJICp)KaHUSI M OIBITA JIESATENBHOCTH, NPHOOPETEHHOrO NPH H3YYEHHH BCEro Kypca (H3HMKH, a TakkKe JUIsd
MOJTOTOBKHA K OCHOBHOMY T'OCYapCTBEHHOMY DK3aMEHY 10 (U3UKe JIsl 00yUJaIONIUXCs, BRIOPABIINX ITOT YUSOHBIH

IR O o

MpeaMeT.

IIpu u3yyeHUU NAHHOTO MOAYJS PEANM3YIOTCS U CUCTEMAaTH3UPYIOTCS BUABI JAEATEIbHOCTH, Ha OCHOBE
KOTOPBIX OOECIIEYHBACTCS JOCTHKECHUE MPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX PEe3yJIbTaTOB OOYUYCHHS,
(hopmupyeTcst ecTeCTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIEOBAHUS SBJICHUH TIPUPOJIBI U
TEXHUKH, OBJIAJICHUEC YMCHHUSIMH OOBSCHATh (PU3HUYECKUE SBICHUS, IPUMEHSS OJIYICHHBIC 3HAHUS, pelIaTh 3a1auH,
B TOM YHCJIE KAUECTBEHHBIE U IKCIIEPUMEHTAJILHBIE.



[IpuHIIMMIIANEHO —EATENBPHOCTHBIM XapakTep MOaHHOTO pasfefia peann3yercs 3a Cc4€éT TOro, dUTO
oOyJarommuecst BEITIONHAIOT 334aHHUs, B KOTOPBIX UM IIpeIaraercs:
HAa OCHOBE TOJIYYCHHBIX 3HAHUIA PAaCIIO3HABATH M HAYYHO OOBACHATH (PU3MUYCCKUE SBJICHUSA B OKPYXKAFOIICH
MIPUPOJIC U TIOBCETHEBHOM KU3HU;
WCIIONIb30BaTh HAYYHBIE METO/IBI UCCIIEIOBAHMS (U3NICCKUX SABIICHUN, B TOM YHCJIE Ui IPOBEPKU TUIIOTE3 1
TIOJTY9ICHHUS TEOPETUUECKUX BHIBOOB;
OOBSICHATh, HAy4YHBIC OCHOBBI HaWOoOJee BaKHBIX JIOCTHXKCHUN COBPEMCHHBIX TEXHOJOTHMA, HAIpUMep,
MPaKTUIECKOTO MCIIONB30BAaHMS PAa3IMYHBIX HCTOYHIKOB HEPTHH Ha OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHEHUS
BCEX U3BECTHBIX BUIOB SHEPTHH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INIPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

Wzyuenne ¢u3uky Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHMs HAIIPaBJICHO Ha JOCTIKEHHE JIMYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX 00pa30BaTeNbHbBIX PE3YIIbTaTOB.

B pesympraTe m3ydeHus (U3WKH Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS y OOydaromerocs OyayT
c(OpPMHUPOBAHBI CIECAYIOMINE THYHOCTHBIE PE3YJIBTATHI B YACTH:
e 1) NaTPHOTHYECKOr0 BOCIIMTAHMSI:

e - TIPOSIBIICHHE MHTEpeca K MICTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCHHCKOM (PU3NIECKOH HAYKH;

® - [[CHHOCTHOE OTHOIIEHHE K JOCTIKCHHUSIM POCCUICKHX yUEHBIX-(PU3HKOB;

e  2) rpakJaHCKOI0 M JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

® - TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHM OOIIECTBEHHO 3HAYMMBIX M 3THUYECKHX MpoOIeMm,
CBSI3aHHBIX C IPAKTUYECKUM IMPUMEHEHUEM JOCTIDKCHNH (pusnky;

e - 0CO3HAHHE BAXKHOCTU MOPATbHO-ITHUECKUX IMPUHIIUIIOB B JEATEIBHOCTH yUEHOTO;

e  3)3CTeTHYeCKOro BOCIMTAHMS:

® - BOCIpPHUATHE SCTETHUYECKHX KadecTB (M3MUECKON Hayku: e€ TapMOHHYHOTO IIOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH,;

* 4) IECHHOCTH HAYYHOI'0 NO3HAHMA:

® - OCO3HAaHHE IIEHHOCTH (PU3NYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HaHMS MHUpPA, OCHOBBHI Pa3BUTHS
TEXHOJIOTUH, BaKHENIIEH COCTABIIAIOILEN KYJIbTYPHI;

e - pa3BHTHE Hay4yHOH JI0003HATEIBHOCTH, HHTEPECA K HCCIIEI0BATENLCKO eI TeIbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOLMOHAJIBHOI0 0JIATONOYYHsI:

® - OCO3HaHME LIEHHOCTH O€30IacHOro 00pa3a XM3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaKHOCTH
npaBuJl 0E30I1aCHOTO TOBE/ICHHS HA TPAHCIIOPTE, Ha JIOPOrax, C NEKTPUUECKUM U TEIJIOBBIM 000pY/I0BaHUEM
B IOMAIlIHUX YCJIOBUSX;

e - c(hopMHPOBAHHOCTH HABBIKA Pe(IIEKCHH, TIPU3HAHIE CBOETO IpaBa Ha OMIMOKY W TAaKOTO )K€ MpaBa y Ipyroro
YeI0BeKa;

e 6) TPYAOBOI0 BOCIIUTAHHUS:

® - aKTHBHOE yYacTHE B PCIICHWU MPAKTHYECKUX 3amad (B paMKax CEMbH, 0Opa30oBaTEIbHOW OpraHU3alluH,
ropoja, Kpas) TeXHOJOTHYECKOW M COIMUAILHOW HAIPaBICHHOCTH, TPEOYIOMIMX B TOM YHCIE W (PU3MUECKUX
3HAHWM;

® - MHTEpec K NPaKTHIECCKOMY H3yUCHHUIO TIPOQecCHil, CBA3aHHBIX C (PU3UKOIL;

e 7) 3KOJIOTHYECKOr0 BOCIIUTAHUS:
e - OpUEHTalMs Ha MpUMEHeHHEe (PU3MUECKHX 3HAHWH IJISl PEIIeHHUs 3aJad B OOJIACTH OKPYXAIOMIeH Cpesbl,
IUTAHUPOBAHHS MIOCTYITKOB M OIIEHKH MX BO3MOYKHBIX TTOCIICACTBUH IS OKPYKAIOIICH CPeIbl;

® - OCO3HAHHE IT00ATBHOTO XapaKTepa IKOJIOTHYECKHUX MPOOJIEM U ITyTel UX peIIeHHS;

e §8) azanTanuu K U3MEHSIIOIINMCS YCJIOBUAM COUMAIBHONM M NPUPOAHOIA cpeabl:

e - [OTPeOHOCTHP BO B3aMMOJEHCTBMM TIPHU BBIMOJHEHHHM HCCIEAOBAHMA U MPOEKTOB  (hHU3NUECKOil
HAMpaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHX;

® - [IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 IPAKTUYECKYIO NEATEIbHOCTD;

e - noTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHHUM, B TOM 4uciie (OPMYJIHPOBATh WJEH, MOHSATHS, TUIIOTE3bI O
¢usnyecKknx 00bEKTax M SBICHUAX;

e - oco3HaHHUE Ae(HUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

® - [UITAHUPOBAHHWE CBOETO PA3BUTHS B IPHOOPETECHUH HOBBIX (M3MUECKUX 3HAHHIA;

e - CTpeMJIEHHE aHAJIM3MPOBATh M BBIABISATH B3aMMOCBSI3M HPHUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM YHCIE C

UCIIONIb30BaHHEM (PU3NYECKUX 3HAHUM;
® - OIIEHKA CBOMX JCHCTBHI C YIETOM BIHMSIHUSA HA OKPYKAIOIIYIO CPEAY, BOZMOKHBIX INTOOANBHBIX ITOCIEICTBHH.

METAIIPEAMETHBIE PE3YJIbTATHI

B pesynprare ocBOeHMS TpOrpaMMbl 10 (HU3MKE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Yy
oOyuaromerocst OyayT chopMupOBaHBI MeTampeAMeTHbIe Pe3yabTaThl, BKIIOYAMONINE IT03HABATEIbHEIC
YHHUBEpCaJbHBIE y4deOHBIE NeiCTBUS, KOMMYHHKATHBHBIC YHHBEpPCAIbHBIC Y4eOHbBIE AECHCTBHS, PpEryJsSATUBHBIC
YHUBEpCallbHbIE y4eOHbIE AeHCTBUSL.



Ilo3naBaTeabHbIE YHHUBEpPCAJAbHbIE y‘leﬁHble aeiicTBus

Ba3oBble Jlornueckue AeicTBUA:

BBISIBJIATH M XapaKTePH30BaTh CYIIECTBEHHBIE IIPH3HAKN OOBEKTOB (SIBICHHN);

YCTaHABIMBATh CYLIECTBSHHBIIN NPH3HAK KJIacCH()UKALNH, OCHOBAHUA I 0000ICHUS M CPaBHCHUS;
BBISBIIAITE 3aKOHOMEPHOCTH M IPOTHBOPEYHsS. B pacCMaTpHBaeMbIX (akTax, NaHHBIX W HaONIOACHUSX,
OTHOCSIIIMXCS K (PU3UYECKUM SIBICHHSIM;

BBISIBJIATh IPUYUHHO-CIIC/ICTBEHHBIE CBS3HM NPU W3y4YEHUW (U3MYECKUX SIBJICHUH U IIPOLIECCOB, AENATh
BBIBOZBI C HCIIOJIb30BAHUEM ICAYKTUBHBIX M MHIYKTHUBHBIX YMO3aKIIOUEHHH, BBIIBUIAaTh TUIOTE3BI O
B3aUMOCBSI3SIX (PU3NYECKUX BEITHMYHH;

CaMOCTOSATENILHO BBIOMpATh CIoco0 pemleHust ydeOHO# ¢usnueckoil 3amaun (CpaBHEHHE HECKOJIBKUX
BapHaHTOB pEIICHUS, BBIOOp HamOojee IMOOXOIAIIEr0 C Y4YETOM CaMOCTOSATEIBHO BBIACICHHBIX
KPHUTEPHEB).

ba3oBble ucciie0BaTEIbCKHE )]eﬁCTBl/ISI:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIC0BATEIILCKAN HHCTPYMEHT MTO3HAHHS,

MPOBOJIUTH MO0 CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXKHBIA (PU3MUICCKUIl IKCIEPHUMEHT,
HEOOJIBIIIOE UCCIICAOBAaHUE (DU3UICCKOTO SIBIICHHUS,

OLICHUBATH HAa MPUMEHUMOCTb U TOCTOBCPHOCTH I/IH(I)OpMaI_II/I}O, TOJIYUCHHYIO B XOAC€ UCCICAOBAHUA UITU
IKCIIEPUMEHTA;

CaMOCTOSATEIILHO (POPMYIIHPOBATH 00OOOIICHUS ¥ BBIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOJIIOICHHUS,
OIIbITa, UCCIICAOBAHUA,

MPOTHO3UPOBaTh BO3MOXKHOE JajibHeillliee pa3BuThHe (DU3UUECKHX MPOILECCOB, a TAKKE BBIIBHraTh
MPEANOI0KEH s 00 UX PA3BUTHH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

PaGora ¢ undopmanueii:

NPUMEHATh Pa3IMYHbIE METOJbI, HHCTPYMEHTBI M 3alpOChHl IIPU TOHMCKe M 0TOOpe MH(popManuu nim
JaHHBIX C YUETOM NpeI0KEHHON yaeOHOH (hU3MuecKoil 3anaum;

aHaJIM3MPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MH(GOPMAILMIO PA3IMYHBIX BHIOB U (OpM
MpEeCTaBICHNUS;

CaMOCTOATENIbHO BBIOMPATh ONTHUMaNbHYIO (opMmy mpencraBieHus MHGOPMAMH W HMILTIOCTPHPOBATh
penraeMble 3a/1a4i HeCTI0XKHBIMH CXeMaMH, AHarpaMMaMy, HHOM rpadUKo U UX KOMOMHAIHSIMH.

KOMMyHl/IKaTI/lBHble YHHUBEpPCAJIbHbIE y‘leﬁ]—lble JedcTBUsI:

B XoAe 0OCyKIeHHs y4eOHOro MaTepuaiia, pe3yidbTaToOB JIAOOPaTOPHBIX PabOT M IPOEKTOB 3a/1aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKIIaeMOI TEMBI W BBICKA3bIBaTh WICH, HAIlCJICHHBIC Ha PEIICHUE 3a/a4l U
MOJICPIKaHUE OJIar0)KenaTeIbHOCTH OOIICHHUS;

COIIOCTABIISATH CBOM CY)KICHHS C CY)KICHUAMH APYTUX YUYACTHUKOB AWAIOra, OOHAPYKUBATh paziHdue 1
CXOJICTBO TTO3UIIHH;

BBIPA)XaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

nyONIMYHO  MPEACTABIIATH  PE3YJbTAThl  BBIMOJIHEHHOTO  (U3UYECKOTO  OMbITa  (IKCIICPUMEHTA,
HCCIIeIOBaHMUSA, TIPOCKTA);

MOHUMATh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYadbHON pabOTHI NPH pEIICHUU
KOHKPETHON (PU3HUECKON IPOOIICMBI;

NPUHUMATH IIETH COBMECTHOW JEATENEHOCTH, OpPTaHW30BBIBATH JEHCTBHS MO €€ JTOCTHIKCHHIO:
pacrpeneNsaTe poiii, 00CYKHAaTh MPOLECCHl M Pe3yJbTaThl COBMECTHOH paboThI, 0000IaTh MHEHUS
HECKOJILKUX JIFOJICH;

BBINOJIHATh CBOKO YacTh PabOTHI, JOCTHTas Ka4eCTBEHHOI'O pEe3ylbTara II0 CBOEMY HAIPABICHUIO U
KOOPJAWHUPYS CBOM JACHCTBUS C APYTUMH WICHAMUA KOMAaH/IbI;

OIICHUBATh KAa4eCTBO CBOEr0 BKJIaga B OOMMHA NOPOAYKT 1O KPHUTEPHUSM, CaMOCTOSTEIBHO
c(hOpMYITHMPOBAHHBIM YYaCTHHKAMH B3aHMOICHCTBHS.

PeryasTuBHBIC yHHBepcalbHbIe y4eOHbIE IelHCTBUSA

Camoopranusanus:



BBIBIIATH HPOOJIEMBI B KU3HCHHBIX M yYEOHBIX CHTYyalMsAX, TPEOYIOIMMX U PEMICHHUS (PU3NIECKHX
3HAHWM;

OPHEHTHPOBATHLCS B PA3IIMYHBIX I10/IX0/1aX NPUHATHUS PELICHUH (MHANBUIYaJIbHOE, IPUHSITHE PEILCHUS B
rpyIme, IPUHATHE PEIICHNH IPYIIIO);

CaMOCTOATENBHO COCTAaBIJIATh AITOPUTM PEHICHUs (PU3NYECKOW 3a7auM MM IUIaHA HCCICIOBAHHS C
yu€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpejiaracMble
BapUaHTHI pEeILCHNUH;

JIeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIL, IMOIHOHAJILHbIH HHTEJIEKT:

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYaIlM{ ¥ Npe/ylarath IiaH e€ H3MEHEHUS;

OOBACHATh MNPUYMHBI JOCTIDKEHHS (HEIOCTIKEHHS) pEe3yJIbTaTOB JEATCIBHOCTH, [aBaTh OLEHKY
proOpPEeTEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBHI B JIEITEIFHOCTH (B TOM YHCIIE B XOJ| BBINOJHEHHS (PU3NUECKOTO HCCIEIOBaHMUS
WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, N3MEHUBIINXCSI CUTYallMi, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBHUSIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4YejoBeKa B XOJE CIIopa WU AMCKYCCHM Ha HAyYHYIO TEMY, TIOHUMATh
MOTHBBI, HAMEPEHHS U JIOTHUKY APYTOro;

MPU3HABATh CBOE NPaBO HA OIMIMOKY MPH PEIICHNH (PU3MIECKUX 3a/1a4 WM B YTBEPIKACHHUAX Ha HAy4YHbIE
TEMBI U TaKOE K€ MPaBO JPYroro.

NPEIMETHBIE PE3YJIBTATBI

K xoHmy oOyuenumss B 7 KJiacce NpEIMETHBIC pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(OPMHUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHHH:

UCIIONIb30BaTh TOHATHA: (U3MUECKHE W XMMHUYECKHE SIBICHUS, HAONIOACHHE, SKCIIEPUMEHT, MOIETb,
TUIIOTE3a, CAWHUIBI (U3WYECKUX BEIWYMH, aTOM, MOJIEKYJa, arperaTtHble COCTOSHUS BELIECTBA
(TBEpmoe, KMAKOE, Ta3000pa3sHOE), MEXaHMYeCKOe JBIDKCHHE (PaBHOMEpHOE, HEepaBHOMEPHOE,
NPSMOJIMHEWHOE), TPaeKTOpHUs, paBHOAEHCTBylomas cuia, aedopmanus (ynpyras, IUIacTHYecKas),
HEBECOMOCTb, COOOIIAIONINECS COCYIb;

pasnuuare sBieHUs (quddys3us, TemIoBoe NBIKCHHE YacTHI[ BELIECTBA, PaBHOMEPHOE IBIDKECHHE,
HEpaBHOMEPHOE JBIDKEHHE, HHEPIHS, B3aHMOACHCTBHIE Tell, pABHOBECHE TBEPIBIX TN C 3aKPEIUIEHHON
OCBIO BpallleHWs, Ilepelada JAaBICHHSA TBEPABIMU TeJIaMH, >KHIKOCTSIMH W TazaMmH, aTMmochepHoe
JlaBJICHWE, IIJIaBaHWE TeJl, NPEBPAICHMS MEXaHWYEeCKOW JHEPruM) MO OIMCAHWIO MX XapaKTEePHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JICMOHCTPHPYIOIINX JaHHOE (DU3HMUYECKOE SIBIICHHE;

pacro3HaBaTh IMPOSBICHHE H3YYEHHBIX (M3MYECKUX SIBICHHH B OKPYXKAIOIIEM MHpE, B TOM YHUCIE
(u3myecKye SBJICHNS B MPUPO/JIE: IPUMEPHI ABHKEHUS C Pa3IMIHbBIMUA CKOPOCTSMH B JKUBOH M HEXKUBOH
NpUpOJIe, ACHCTBUE CHIIBI TPEHUS B IIPUPOJIE M TEXHUKE, BIMSIHUE aTMOC(HEPHOTO JIaBJICHHUs Ha JKHBOI
OpraHM3M, IUIaBaHWE PbIO, pblyard B Telie YeJOBeKa, IPH 3TOM IEPEBOJHUTh MPAKTHYECKYIO 33/1a4y B
yueOHYI0, BBIJICNISTh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NUECKHX SBIICHUI;

ONUCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (U3MUYECKUE SBICHMS, UCIONB3Yys (DU3NUECKHE BEIMYHMHBI
(macca, 00béM, IIIOTHOCTh BEILECTBA, BPEMS, IIyTh, CKOPOCTh, CPEHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIa
TSDKECTH, BEC Tejla, CHJIa TPEHUs, NaBJeHHe (TBEPIOTO Tela, XHUIKOCTH, Ta3a), BRITAIKUBAONIAs CHJIa,
MexaHn4eckass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIBI, KO3()(HUIMEHT II0JIE3HOTO JICHCTBHS
MEXaHU3MOB, KHHETHYECKas ¥ NOTEHIHATbHAs JSHEPTrHs), NPH ONHCAHWK TPABIIBHO TPaKTOBATh
(m3MYecKUi CMBICT HCHOJB3YEMBIX BEIWYHMH, MX O0O3HAYCHWS W EAMHUIBI (DU3NYECKUX BEIINYHH,
HaXOAMTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (PM3MUYECKYIO BEJIMUYMHY C JPYTMMH BEIMYMHAMM, CTPOUTH
rpauKy H3yICHHBIX 3aBHCUMOCTEH (PH3WYIEeCKUX BETHYNH,

XapaKTepu30BaTh CBONCTBA Tell, (GPU3NIECKHE SIBICHHS U MPOIECCHI, UCTIONB3Ys MPaBUia CIOKEHHS CHII
(Bmonb onHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMena, MpaBUIO PABHOBECHS phlyara
(boxa), «30J10TOE MPABUIIO» MEXaHWKH, 3aKOH COXPAHEHUS! MEXaHHMYECKOH SHEPIHH, NPU 3TOM JIaBaTh
CJIOBECHYIO (DOPMYNMPOBKY 3aKOHA U 3aIUCHIBATH €0 MAaTEMAaTHIECKOE BBIPAXKEHHE;

OOBSACHATH (PU3NYECKUE SIBIICHHS, MIPOLIECCHl M CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHTYalM{
MPaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa: BbIABIATE INPUUUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH



00BsicHEHHE W3 1—2 JOTMYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4eHHBIX CBOWCTBA (M3MYECKUX SBIICHUH,
(u3MUECKHUX 3aKOHA MIIH 3aKOHOMEPHOCTH;

peniats pacyéTHble 3aJa4u B 1—2 neHCTBU, UCTIONB3Ys 3aKOHBI M (YOPMYIIBI, CBS3bIBAIOLINE (PH3UIECKUE
BEJIMUMHBI: HAa OCHOBE aHaJM3a YCJOBHUsI 3aJadyd 3allMChIBaTh KpPaTKOE YCJOBHE, IOJCTABISTH
¢usmueckne BETMYMHBI B (DOPMYNIBI W TIPOBOJHUTH pAacu€Tbl, HAXOAWTh CIPABOYHBIC JIAHHBIC,
HEOoOXOAMMBIE IJIsl pELICHUS 3aa4, OLICHNBATh PEATUCTUYHOCTD MOTY4YCHHOW (DM3UMIECKOM BETUINHEL;
pacro3HaBath MpoOIEeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (U3MYECKUX METOAOB, B ONUCAHUH
HCCIIEZIOBaHMS BBIACIATH NPOBEPSIEMOE MPEANONOKEHHE (THIOTE3Y), Pa3audaTh W HHTCPHPETHPOBATH
MOJTyYCHHBIN pe3yiIbTaT, HAXOAUTh OIMIMOKH B XOJ€ OIBITA, JETATh BHIBOABI MO €T0 PE3yIbTaTaM;
NPOBOJUTH OMBITHl TI0 HAOMIONEHHMIO (U3MYECKUX SIBICHUH WIM (U3NYECKUX CBOMCTB Tei:
(¢opMynupoBaTh  MpOBEpSIEMBIE  NPEANOIOKEHHS, COOMpaTh YCTAaHOBKY U3  HPEIUIOKSHHOTO
000pyIOBaHUs, 3aIIMCHIBATE X0 OTBITA X ()OPMYITHPOBATH BBIBOJIBI;

BBITIOJIHATH TPSIMbIE MU3MEPEHHsI PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U TeMIepaTyphl ¢
UCIIOJIb30BAaHUEM aHAIOTOBHIX M IM(POBBIX MPUOOPOB, 3aMKCHIBATh IOKa3aHUS NPUOOPOB ¢ y4ETOM
3a/IaHHOI a0CONIOTHOM MOTPEITHOCTH H3MEPEHHIA;

MPOBOJUTH HCCIIEIOBAaHUE 3aBUCHMOCTH OJHOW (DM3MUYECKOHN BEIMYHMHBI OT APYTOil C MCHOJIB30BAHHUEM
MPSAMBIX U3MEPEHUH (3aBUCHMOCTH IIyTH PAaBHOMEPHO JBHXKYILETOCs Tesla OT BPEMEHH JBI)KECHUS Tea,
CHJIBI TPEHHUS CKOJIL)KEHHS OT Beca Tela, KauyecTBa 0OpabOTKH MOBEPXHOCTEH Tesl M HE3aBHCHMOCTH
CHIIBI TPEHHsS OT IUIOIATU CONPUKOCHOBEHHS TEJ, CHIIBI YIPYTOCTH OT YIUIMHEHHS TPY>KUHBI,
BBITAJIKMBAIONIEH CHUIBI OT 00BEMa MOrPYKEHHOM YacTM Tella M OT IUIOTHOCTH JKHUAKOCTH, €&
HC3aBUCHMOCTHU OT IINIOTHOCTH TCJ1a, OT FHYGHHLI, Ha KOTOPYIO OTPY>KEHO TCJIO, yCHOBI/Iﬁ IIaBaHUA TCI,
YCIOBUH paBHOBECHsS phlyara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHMH Y4YEOHOTO MCCIIEAOBAaHUS,
coOMpaTh YCTaHOBKY W BBINOJHATh HW3MEPEHUs, CIeqys MpeAJOKEHHOMY IUlaHy, (HKCHPOBATh
PE3yabTaThI l'[OJ'Iy‘-IeHHOﬁ 3aBUCUMOCTH (I)I/I?;I/I‘-IGCKI/IX BCJIMYMH B BUAC MNPCITOKCHHBIX Ta6J’II/IIl u
rpadMKoB, AETaTh BEIBOABI IO PE3yIbTaTaM HCCIICAOBAHUS;

MPOBOJUTH KOCBEHHBIE M3MEPEHHS (QU3MUECKUX BEINYUH (IFIOTHOCTH BEIIECTBA JKUAKOCTH U TBEPIOTO
TCJa, CUJIa TPCHHUA CKOJIBKCHUA, HOAaBJICHUE BO3AYyXa, BbITAJIKUBAIOIasA CHJa, HeﬁCTByIOIHaX Ha
HOTPYKEHHOE B JKUIKOCTH TEJIO, KOI(PQHUIMEHT MOJIE3HOr0 AEHCTBUS MPOCTHIX MEXaHHW3MOB), CIEAYS
MPEeI0KEHHOW MHCTPYKIUK: MIPY BBIIOJIHEHUH M3MEPEHHH cOOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY
W BBIYUCIIATH 3HAUYEHHUE UCKOMOM BCIIMYNHBI,

co0Jo1aTh paBKiIa TEXHUKK 0€3011acHOCTH NpH paboTe ¢ 1abopaTopHbIM 000PYI0BaHHEM;

yKa3bIBaTh MPUHINIBI ASHCTBUS IPUOOPOB W TEXHUYECKUX yCTPOWCTB: BECHI, TEPMOMETP, ANHAMOMETP,
cooOIaroIecs: cocyisl, 6apoMeTp, pbluar, MOBIKHBIN 1 HEMOIBHUKHBII OJIOK, HAKJIOHHAS IJIOCKOCTD;
XapaKTepu30BaTh MPHUHIUIBI ASHCTBHUS W3YYEHHBIX IPUOOPOB U TEXHHUYECKUX YCTPOICTB ¢ OMOpPOH Ha
X onMcaHMs (B TOM 4HMCIE: MOJIMIMITHUKK, YCTPOHCTBO BOIONPOBOJA, THAPABIMYECKUI mpecc,
MaHOMETp, BBICOTOMEp, IOPIIHEBOI HAcoc, apeoMeTp), MUCIOIb3ysl 3HAHUS O CBOMCTBAaxX (PU3MUECKHUX
SIBJICHU ¥ HEOOXOAMMbIe (PU3NYECKHE 3aKOHBI H 3aKOHOMEPHOCTH;

NPUBOANTH TIPUMEpHl (HaXOAWTh WH(POpMANWIO O MpUMepax) MPAKTHYECKOTO HCIIOIb30BAHMSA
(u3MUecKUX 3HAHMH B ITOBCEAHEBHOW >XM3HM AJIsI oOecredeHust Oe30MacHOCTH MpH OOpalieHuH ¢
npubopaMH W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHMS 3/I0pOBBbSI M COONIOACHUS HOPM
HKOJIOTHUYECKOT0 TIOBEJICHUS B OKpYXarollei cpene;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMaIy B VIHTepHETE B COOTBETCTBHH C 3a/laHHBIM ITOUCKOBBIM
3arpocoM, Ha OCHOBE HUMCIOIIHNXCH 3HAHUM | HyTéM CpaBHCHUSA DPA3JIUYHBIX HWCTOYHUKOB BBIACIATH
uHpopManuio, KOTopas SBJISETCS IPOTHBOPEUYNBON MM MOXKET ObITh HEJJOCTOBEPHOIA;

UCIIONIb30BaTh NP BHINOJHEHUH Y4YeOHBIX 3aJlaHWil HaY4YHO-TIONMYJIAPHYIO JIMTEpaTypy (H3HMYECKOTo
COJICp)KaHWs, CHpPaBOYHBIE  Marepuajbl, pecypchl cetn VHTepHer, Biagers npHEMaMH
KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHus HHPOPMAIIUH U3 OJHON 3HAKOBOH CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpAaTKWE MHUCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE 2—3 HCTOYHHKOB
nHopManuy (U3MYECKOTO COAEpXKaHUsS, B TOM 4YHCIE MyOJIMYHO MeNaTh KpaTkKue COOOIIeHHS O
pe3ysbTaTax MPOEKTOB WM YYeOHBIX HCCIIEIOBaHHWM, MPU 3TOM TPAMOTHO HCIIOIB30BATh M3yYEHHBIN
MOHATHIHBIA anmapar Kypca (GU3UKH, COPOBOXKIATh BEICTYIIJICHHE IPE3EeHTALNEIH;

IPU BBITIOJIHEHWM YYEOHBIX IIPOCKTOB M HCCIIEJOBAaHMI paclpeaensiTh O00S3aHHOCTH B Tpymne B
COOTBCTCTBUHU C IIOCTABJICHHBIMHU 3aJdadaMH, CJICAUTH 3a BBIIIOJIHCHUCM IlJIaHA JleﬁCTBPIﬁ, aJACKBAaTHO
OLICHUBATH COOCTBEHHBIN BKJIaJl B JCATCIBHOCTL TI'PYIIIbI, BBICTpaBaTb KOMMYHHKAaTHUBHOC
B3aUMO/ICHICTBHUE, YUNTHIBAasi MHEHUE OKPYKAIOIINX.



K xoHily oOyuenuss B 8 Kiacce MpeAMETHbIE pPe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaKaTh
c(hOpMHPOBAHHOCTH Y OOYYAIOIINXCSI YMEHUI:

UCIONB30BaTh MOHATUSA: Macca M pa3sMephl MOJEKYJ, TEMJIOBOE IBIDKEHHE aTOMOB U MOJEKYI,
arperaTtHple COCTOSIHUSI BEIECTBA, KPUCTAIMYECKHE W amMop(dHBIE Teja, HACBILEHHBIH U
HEHACHIICHHBIN Tap, BIAXXHOCTh BO3AYyXa, TEMIIEPATYpa, BHYTPEHHSS SHEPIHs, TCIJIOBOW JIBUTaTElNb,
3JIEMEHTAPHBIA NEKTPUUECKUN 3apsi, IEKTPUIECKOE M0JIE, TPOBOAHUKH M TUICKTPHUKHU, TIOCTOSIHHBIH
3NEKTPUUYECKUM TOK, MAaTHUTHOE TOJIE;

pa3nuuath SBIEHHA (TEIUIOBOE pacIIMpPeHHE M C)KaTHe, TEIUIONEepeada, TEIUIOBOE paBHOBECHE,
CMa4yMBaHWE, KalWULIPHBIC SBICHUS, WCIAPEHHE, KOHACHCAIWsA, IUIABICHHE, KPHCTAJUIN3aINs
(oTBepaeBaHME), KUIIEHUE, TEIUIONEepeiada (TeMI0NPOBOIHOCTh, KOHBEKIUS, U3JIyUeHHE), JICKTPU3aIis]
TeJl, B3aUMOJeHCTBUE 3apsA0B, AEUCTBUS ANEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHHe, B3aUMo/IeiicTBHe
MarHuToB, JEHCTBHE MAarHUTHOTO IOJSI Ha MPOBOAHHUK C TOKOM, 3JIEKTPOMArHUTHAS HHIYKIWS) IO
OINMCAaHUI0O UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX JaHHOE (HU3MYECcKOe
SIBJICHUE;

pacro3HaBaTh ITPOSBICHHE H3YYECHHBIX (M3WUECCKUX SBICHUH B OKPY)KAIOIIEM MHpE, B TOM YHCIE
(u3HuecKre SABICHHUSA B NMPHUPOAE: MOBEPXHOCTHOE HATSDKCHHWE M KANWUIAPHBIC SIBICHHUS B NPUPOIE,
KpHCTaIBl B nIpupone, usnyueHue CouiHIla, 3aMep3aHHe BOJOEMOB, MOpPCKHE OpH3bI, 0Opa3oBaHHE
POCHI, TYMaHa, HHEsl, CHeTa, JEKTPHUUCCKHE SBJICHHS B aTMOc(hepe, 3JeKTPUIECTBO JKUBBIX OPTaHU3MOB,
MarHuTHOE ToJjie 3eMiHd, Apeid IMOIIOCOB, PONb MArHUTHOTO IO JUIA KU3HU HA 3eMile, MOJIIPHOE
CHSIHUE, TIPH 3TOM IIEPEBOJUTH MPAKTUYECKYIO 3a/1auy B YU€OHYI0, BBLICIATH CYLIECTBEHHbIE CBOMCTBA
(npu3HaKyM) GU3MYECKUX SBICHHIH;

ONMCHIBATh H3yUCHHBIC CBOICTBA Ten M (HU3MUECKUE SBICHMSA, HCIONB3YysA (DU3NUECKHE BEIMYHMHBI
(TemmepaTypa, BHYTPEHHSS JHEPrus, KOJUYECTBO TEIUIOTHI, yJeJbHas TEIIOEMKOCTh BEIeCTBa,
yIenbHas TEIoTa IUIaBIEHMA, YHAENIbHAs TEIUIOTa HapooOpa3oBaHMsA, YHAENbHAs TEIUIOTa CrOpPaHHs
TOIUTNBA, KOA(QQUIIMEHT MOIE3HOTO JEHCTBHS TEIIOBOW MAIIWHbBI, OTHOCHTEIbHAS BIAKHOCTH BO3/yXa,
3NMEKTPUUECKHUH 3apsif, CHIIa TOKa, SJIEKTPHIECKOE HANPSDKEHUE, CONPOTUBIICHHE IIPOBOTHIKA, YACTHHOE
COTIPOTHBJICHHE BEIIEeCTBa, pab0oTa M MOIIHOCTh 3JEKTPUYECKOTO TOKa), NMPH OMHCAHUHM IPABUIHHO
TPaKkTOBaTh (PU3UUECKUH CMBICT HCIOJIB3YEMBIX BEIWYHMH, OOO3HAYEHHA W EIUHMIBI (U3MIECKUX
BEJINYMH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (GH3MUECKYIO BEIHIUHY C IPYTUMHU BETHINHAMH,
CTPOUTD TPaMKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHMYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (HU3MUYECKUE SIBJIICHUSI U TPOLECCHI, MCIOJIb3Ysl OCHOBHBIE MOJIOKEHHS
MOJIEKYJISIPHO-KUHETHIECKOH TEOPHUH CTPOEHHsI BEIIECTBA, INPHHIMI CYNEPIO3UINU ToNed (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH OMa A yuyacTKa IIemH, 3aKoH JIKoyms—
Jlenna, 3aK0H COXpaHEHHS SHEPTHH, TIPH 3TOM JIaBaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA U 3alHUCHIBATh
€ro MaTeMaTHIeCKOe BBIPAKCHHE;

OOBACHATH (U3MUECKHE MpPOLECCHl M CBOWCTBA TeJ, B TOM 4YHWCIE M B KOHTEKCTE CHTYaIlMd
MPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BBIABIATh IMPHUUYMHHOCIEACTBEHHBIE CBS3M, CTPOUTH
00BsiCHEeHHE U3 1—2 JOTHMYECKUX IIAaroB ¢ OMOPOH Ha 1—2 M3yYEeHHBIX CBOMCTBAa (DM3UYECKHUX SIBICHUIA,
(hm3MUECKUX 3aKOHOB WJIN 3aKOHOMEPHOCTEH];

peuiath pacyéTHble 3aJa4u B 2—3 AEHCTBUsI, UCTIONB3Ys 3aKOHBI ¥ (HOPMYJIBI, CBA3BIBAIOIINE (HU3NYECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a yCJIOBHS 3aJaul 3aIllUCHIBATh KPATKOE YCIOBHE, BBIIBIATH HEIOCTATOK
JaHHBIX U1 PeIIeHHs 3aJadd, BHIOMpATh 3aKOHBI M (OPMYJBI, HEOOXOAWMMBIE Uil €€ peleHus,
NPOBOJUTh pacyéThl M CPAaBHUBATH MOJYYEHHOE 3HAYCHUE (U3MYECKOW BEIMYMHBI C HM3BECTHBIMHU
JTaHHBIMU;

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh NPU MOMOIIN (U3HYECKUX METO/OB, HCIIONB3YS
OIKCAaHME HCCIIEJOBAHUS, BBIIEIATh IPOBEPAEMOE MPEAIOIOKEHNE, OLIEHUBATh IPAaBIIIBHOCTD MOPSAAKA
MIPOBEICHUS HCCIICOBAHMS, AETaTh BEIBOIKI,

MIPOBOIUTD OTIBITHI IT0 HAOMIOICHIIO (PU3MUECKHX SBICHUH MIH (PU3MUECKIX CBONCTB Tel (KalMUISIPHBIE
SBJICHUS, 3aBUCHMOCTb JIABJIIEHHs BO3/1yXa OT ero o0ObEMa, TeMIepaTypbl, CKOPOCTH IIpolecca
OCTBIBAaHMS W HATrpPeBaHMS INPH HM3JIyUYEHHH OT I[BETa M3JIydaromieid (Torjomiaromneil) moBepXHOCTH,
CKOPOCTh HCHAPEHHS BOABI OT TEMIEPaTyphl )KUIKOCTH U IUIONMIAAN € TOBEPXHOCTH, SJCKTPU3ALMS TET
U B3aUMOJIEWCTBUE JIEKTPUUECKUX 3apsA0B, B3aHMMOACHCTBUE MOCTOSHHBIX MAarHUTOB, BU3YyalH3alUs
MarHUTHBIX TIOJIE€H IMOCTOSHHBIX MAarHUTOB, AEWCTBUSL MAarHUTHOTO MOJII HAa HPOBOJHHUK C TOKOM,
CBOWMCTBA QJIEKTPOMAarHUTa, CBOMCTBA JJIEKTPOABHUraTeNsl IOCTOSHHOTO TOKa): (OPMYIHPOBAThH



IpOBepsieMble MPEAIONIONKEHHS, COOMPATh YCTAHOBKY M3 NPEIJIOKEHHOTO 00OpYIOBAaHMS, ONMCHIBATH
XOJl OTIBITa U (POPMYJIMPOBATH BHIBOJBL;

BBIMIOJTHATh MPSAMBIC W3MEPEHUS TEMIEPaTypbl, OTHOCHUTEIBHOW BIAKHOCTH BO3IyXa, CHIBI TOKa,
HAMPSDKSHUSI ¢ UCTIOTIb30BaHUEM aHAJIOTOBBIX MPUOOPOB M IaTUYMKOB (PU3HUCCKUX BEIHYKH, CPDABHUBATH
pe3yIbTaTHl U3MEPEHUH ¢ YIETOM 3aJaHHOW aOCOIFOTHON TIOTPEIIHOCTH;

NPOBOJNTH HCCIIEAOBAaHHE 3aBUCHMOCTH OXHOHM (DPMU3MYECKON BEIMYMHBEI OT APYTOH C HCIIOIb30BAHHEM
OPSIMBIX M3MEPEHUH (3aBUCHMOCTh CONPOTUBIICHHUSI TIPOBOIHKUKA OT €r0 UTHHBI, IO H TONEePEIHOTO
CEUYCHHS U YIEeNBHOTO COIPOTHUBIICHUS BEIECTBA [IPOBOJHUKA, CHIIBI TOKA, HIAYIIETO Yepe3 MPOBOIHHK,
OT HAalpsDKCHUS Ha MPOBOJHUKE, HWCCICAOBAHHME IOCIECHOBATENIHHOIO M IApaJUICIBHOTO COCAWHEHHI
NPOBOJIHUKOB): IUIAHHUPOBATh HCCICIOBAHKHE, COOMPATh YCTAHOBKY M BBIMONHSITH H3MEPEHUs, CICIYs
OpEUIOKESHHOMY TUIaHy, (UKCHPOBATH PE3yJbTaThl IOMYYCHHONW 3aBUCHMOCTH B BHIAC TabmuIl U
rpaduKoB, AeNaTh BEIBOABI IT0 PE3yJIbTaTaM HCCICIOBAHNS;

OpPOBOJMUTH KOCBCHHBIC HW3MEpeHHs (U3HUCCKUX BeauuuH (yAenbHas TEIUIOEMKOCTh BEIIECTBA,
CONPOTHBIICHHE MPOBOJHHKA, pPabOTa U MOIIHOCTH 3JIEKTPHYECKOrO TOKA): [UIAHUPOBATH H3MEPCHHUS,
coOuparh OIKCIICPHMCHTANbHYI0 YCTaHOBKY, CJIEAys NPEIJIOKCHHOH WHCTPYKLMH, ¥ BBIYUCIATH
3HaYCHUE BEJIMYNHEI;

co0uo1aTh paBHiIa TEXHUKK 0€30M1acHOCTH NpH paboTe ¢ 1abopaTopHbIM 000PYI0BaHHEM;
XapaKTepru30BaTh MPHHIMUIIEI JSHCTBHS U3YYSHHBIX IPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH Ha
UX ONMHUCaHMA (B TOM YHCJIE: CHCTeMa OTOIUICHHS JOMOB, THTPOMETp, IapoBas TypOWHA, aMIIepMeTp,
BOJIbTMETpP, CUETYUK ODJICKTPUUYECKOW DHEPrHH, 3JEKTPOOCBETUTENbHBIE NPHOOPHI, HarpeBaTebHbIC
3NIEKTPONPUOOPHI (MIPUMEPBI), SIEKTPUUCCKHE MPEIOXPAHUTEIH, 3JIEKTPOMATHHUT, DICKTPOIBHUTATENb
HIOCTOSTHHOTO TOKa), UCIIOJIb3Ysl 3HAHUS O CBOMCTBaX (PM3NYCCKUX SBICHUI 1 HEOOXOAUMBIC (PH3UUCCKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh TIPOCTBIE TEXHMYECKHE YCTpPOMCTBA M HW3MEpHUTENIbHBIE MPUOOPHI MO CXeMaM |
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEpMOC, IICHXPOMETp, THIPOMETp, ABUraTellb
BHYTPEHHETO CrOpaHUs, ODJICKTPOCKOI, pPEOCTaT), COCTaBIATh CXEMBbl OJICKTPHYECKUX Iemed ¢
HOCTIEIOBATEIBHBIM | Iapa/uIeTIbHbIM COCAHHCHHEM DJJIEMEHTOB, pa3iiyasi YCIOBHBIC O0O3HAYCHMS
9JIEMEHTOB JJIEKTPHUCCKHUX LETICH;

NPUBOOUTh MpPUMEPHl (HAXOAWUTH HMHPOPMALMIO O TPHMEpax) MNPaKTHYECCKOTO HCIOJIB30BaHUS
(bu3UUeCKUX 3HAHWI B TMOBCEIAHCBHOW JKM3HH U oOecreueHusi Ge30MaCHOCTH TpH OOpalieHHd C
npubopaMH W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHMsS 3[0pOBbSI M COONIOACHHS HOPM
9KOJIOTMYECKOT0 OBEJICHUS B OKpY)KaIoOLIel cpeje;

OCYIIECTBIIATh TOUCK MHMOpManuu (GU3NIECKOTo cojepxanus B MHTepHETe, Ha OCHOBE MMEIOIIUXCS
3HAHUH U l'[yTéM CpaBHCHUA NOMOJIHUTECIBHBIX UICTOYHUKOB BBIJACIIATH I/IH(I)OpMaI_[I/IIO, KOTOpas ABJIACTCA
NPOTHBOPEYUBOI MIT MOXXET OBITh HEZIOCTOBEPHOIA;

UCIIONB30BaTh NIPH BBINOJHEHUH YYeOHBIX 3aaHUH HAyYHO-TONMYJIPHYIO JIUTEPATypy (H3NYECKOro
COJEpKaHUsA,  CIIPpaBOYHblE  MaTepuaibl, pecypcsl cetu MHTepHer, Buaaers npuéMmamu
KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHus HHPOPMALMU U3 OTHON 3HAKOBOI CHCTEMBI B IPYTYIO;
co31aBaTh COOCTBEHHBIC MUCBMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas HHGOpMalHIO U3
HECKOJIbBKUX UCTOYHUKOB (1)I/I3I/I‘IECKOFO COACpIKaHUA, B TOM YHCJIIC Hy6J’IH‘IHO MPEACTABIIATE PE3YJIbTAThI
IIPOEKTHON WJIM HUCCIIENOBATEIbCKOM NEATENBHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIB30BATh WU3YUYEHHBIH
NOHATHHHBIN anmapar Kypca GU3HKH, COIPOBOXKIATh BBICTYIUICHUE IIPE3CHTALIMEH;

NpU  BBINOJHEHUH Y4eOHBIX IPOEKTOB MW HCCJIENOBaHMN (U3MYECKUX IIPOLECCOB PpaCIpeaessiTh
00513aHHOCTH B rpynrne B COOTBETCTBHU C IMOCTABJICHHBIMU 3aadyaMU, CJICAUTH 3a BBIITOJIHCHUEM IlJIaHA
JCHCTBUIA M KOPPEKTUPOBATh €ro, aleKBaTHO OLICHMBATh COOCTBEHHBIH BKIA] B IEATEIBHOCTD PYIIIIBL,
BBICTPaHBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHUE, MIPOSIBIISIS FTOTOBHOCTh Pa3peIlaTh KOH(IUKTEL

K xoHmy o0ydeHns B 9 KkJacce TNpeIMETHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTpakaTh
c(OpPMHUPOBAHHOCTH Y 00YUAIOIIMXCS yMEHHH:

UCNONB30BaTh IOHATHS: CHCTEMa OTCU€Ta, MaTepUalbHAas TOYKa, TPAEKTOPUS, OTHOCUTEIIBHOCTh
MEXaHUYECKOTO JBIXEHHA, Aedopmanus (ympyras, MIacTHYECKas), TPEHHEe, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, HEBECOMOCTb W MEpPerpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENIO, HEHTP TSHKECTH
TBEPAOTO Tena, paBHOBECHE, MEXaHWYECKHE KoJeOaHWS M BOJHBI, 3BYK, MH(QPa3ByK M YIBTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKajJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJMU30PYKOCTh M JAJIBHO30PKOCTb,
CHEKTPHI UCITYCKaHH U TIOTJIONICHHUS, albda, 0eTa- ¥ raMMa-u3IIydeHHs, H30TOIIbI, iAepHast YHEPTeTHKA,



pa3nuuath sBIEHHUA (PaBHOMEPHOE M HEPAaBHOMEPHOE INPSIMOJIMHEHHOE ABMKEHHE, PaBHOYCKOPEHHOE
NpPSIMONIMHEWHOE ABMXKEHHE, CBOOOIHOE TMAJCHHE TEJI, PABHOMEPHOE MABMKEHHE IO OKPY)KHOCTH,
B3aUMO/ICHICTBHUE TEJI, PEaKTHBHOE JBHKEHHE, KOJeOaTebHOE IBIKEHHUE (3aTyXafolie 1 BEIHYK/ICHHbIC
KoJyie0aHus), pE30HAHC, BOJHOBOE ABHMKEHHE, OTPAKCHUE 3BYKa, MPSMOJIHMHEHHOE pacnpocTpaHEeHHe,
OTpaXEHHE W TPEIOMIICHHE CBETa, NIOJHOE BHYTPEHHEE OTPaKEHHE CBETA, PAa3loKEHHE Oeloro cBeTa B
CIEKTP M CJIOKCHHE CIEKTPAJIbHBIX I[BETOB, IUCIEPCHsS CBETa, CCTECTBEHHAS pPaJHOaKTHBHOCTb,
BO3HHMKHOBEHHE JITHEHYATOTO CHEKTPa U3JIyYEHHUS ) IO OMMCAaHHIO UX XapaKTePHbIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh ITPOSBICHUE HM3YYCHHBIX (U3WUECKUX SBICHHNH B OKpY’KAalOImEeM MHpE (B TOM dHCIE
(usnyeckrue SBICHUS B TPHPOJC: NPWIMBBI W OTIMBBI, ABMKEHHE IuiaHeT COJHEYHOH CHCTEMBI,
PEaKTHBHOE JBM)KEHHE JKUBBIX OPraHM3MOB, BOCIPHITHE 3BYKOB J>KHBOTHBIMH, 3EMIIETPSICEHUE,
CECMUYECKNE BOJIHBI, I[yHAMH, 9XO, I[BETA TEJ, ONTHYCCKUE SBICHUS B MPUPOJE, OMOIOTHIECKOE
JEWCTBHE  BUAUMOIO,  YIbTPa(HOJIETOBOrO M  PEHTICHOBCKOTO  M3JIyYCHHUH, €CTECTBEHHBIH
paavoaKkTUBHBIA (OH, KOCMHYECKHE JIyYd, paJHOaKTHBHOE W3JIY4YEeHHE IPHUPOAHBIX MHHEPAIOB,
JEWCTBHE PAaIMOAKTUBHBIX M3JIyYCHHUH HAa OPraHM3M 4YENIOBEKA), MPH 3TOM IEPEBOIUTH MPAKTHIECKYFO
3amady B yaeOHYI0, BBIIEIATE CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (QU3MUECKUX SBICHUI,

OINUCHIBATh W3y4YCHHBIE CBOMCTBA TN M (U3MYECKUE SIBICHMS, UCIOIB3Yys (DU3NUECKHE BEIUYHMHBI
(cpenHss M MTHOBEHHAs CKOPOCTh Tela IPH HEPaBHOMEPHOM IBHKEHHUH, YCKOPEHHE, IepEeMEIICHHE,
MyTh, YIJOBasi CKOPOCTb, CWJIa TPEHHs, CWJIA YNPYTOCTH, CHJA TSDKECTH, YCKOPEHHE CBOOOIHOTO
NaJieHus], BEC Tella, UMITYJIbC TeNa, IMIYJIbC CHIIbI, MEXaHH4YecKasi padoTa U MOIIHOCTh, MOTEHIHAIbHAS
SHEprusl Tena, MOMHATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTCHLUAJbHAS DHEPTHs CHKATOH INPYKUHBI,
KUHETHYECKasl SHEPTHs, MOJHAs MEXaHUUYEeCKask 3HEPTHs, IEPUOJ] U YacToTa KOoJIeOaHWH, [UTMHA BOJHBI,
TPOMKOCTB 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelsb MPEIOMJICHUS CPEeAbl), IPU OMUCAHUH
NPaBWJIbHO TPAKTOBaTh (DU3UUECKHH CMBICI HCIOJBb3YEMbIX BEIWYMH, OOO3HAUCHMS M EIUHMILBI
(hU3MUECKUX BEIMYHMH, HAXOIUTH (POPMYJIBI, CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIHYHHY C JPYTHMHU
BEJINYMHAMH, CTPOUTH IPaUKHN N3yUECHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEINIHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SIBJICHUS W TPOLECCHl, MCHOJIB3YSl 3aKOH COXpPaHEHHs
9HEPTUH, 3aKOH BCEMHPHOTO TATOTCHHMS, NMPUHIWI CYNEPIO3HWIUH CHJI, NPUHOUI OTHOCHUTEIBHOCTH
lammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS! MMITYJIbCa, 3aKOHBI OTP)KEHHSA M NPEIOMIICHUS CBETa,
3aKOHbI COXPAaHEHHMsSl 3apsJOBOTO M MAaCCOBOTO 4YHCENl IMPHU SOCPHBIX PEaKIHsX, NMPH 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aITUCHIBATh €0 MaTeMaTHYECKOE BEIPAXKECHUE;

OOBACHATH (U3MUECKHE MpPOLECCHl M CBOWCTBA TeJ, B TOM 4YHWCIE M B KOHTEKCTE CHTYaIlui
NPaKTHKOOPUEHTUPOBAHHOTO  XapakTepa: BbISBISITh NPUYMHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
00bsICHEHUE M3 2—3 JIOTMYECKUX ILIaroB ¢ ONOpoi Ha 2—3 U3y4EeHHBIX CBOICTBa (DU3UUECKHUX SBICHUM,
(hm3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH];

pemiate pacdéTHple 33jaun (ONMpAlOIIMecs Ha CHUCTEMY M3 2—3 ypaBHEHMH), MCIHOJNbB3YS 3aKOHBI U
(dopmyiibl, cBsI3bIBamONME (U3NUECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 3aJa4d 3alvChIBAaTh
KpaTKOE€ YCIIOBHE, BBISBIIATH HEJOCTAIOIINE WM M30BITOYHBIEC IaHHBIE, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOAUMBIE Ul pEIICHHs, IPOBOIUTH PACUYETHl M OIEHHMBATh PEATUCTHYHOCTH IIOJyYEHHOTO
3Ha4eHHs (HU3MYECKON BEINUMHBI;

pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh NPU HNOMOIIN (H3MYECKUX METOJ/OB, HCIIONB3Ys
OIIMCaHNEe HMCCIICI0BAHMSL, BBIICNIATH MPOBEPSEMOE MPEIIIOJIOKEHNE, OLIEHUBATh MIPABHUIIBHOCTD MOPSIIKA
MPOBEICHUSI NCCIICJOBAHMS, IENIaTh BHIBO/IbI, MHTEPIPETHPOBATH PE3yIbTaThl HAOIIOICHUI U OTIBITOB;
MPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (BU3MUECKHUX SBICHUH WM (U3MYECKUX CBOMCTB Tel (M3ydeHHE
BTOpPOro 3akoHa HplOTOHa, 3aKOHa COXpaHEHHsl »JHEPruM, 3aBHCHUMOCTh Ilepuojia KoyieOaHWH
NPY>KHHHOTO MasTHHKAa OT MacChl Ipy3a M >KECTKOCTH HPYXHHBl M HE3aBHCHMOCTb OT aMIUINTY/BI
MalbIX KoJeOaHWi, NMPsSMOJIMHEHHOE paclpoCTpaHEHHWE CBETAa, Pa3lIoKeHHE OEJoro cBeTra B CIEKTP,
M3yYEeHHE CBONCTB M300pakKeHHS B TNIOCKOM 3epKaJie ¥ CBOMCTB M300payKEHUS MpeMeTa B COOMparomeit
JMH3e, HAOJIIOJEHNE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB HM3JIyYeHHMs): CaMOCTOSATENIBHO COOMpaTh
YCTaHOBKY M3 H30BITOYHOTO Habopa 00OpYAOBaHHWSA, OIUCHIBATH XOJ OTBITA M €Tr0 PEe3YJbTaThI,
(hopMynHpOBaTh BEIBOMBI;

NPOBOJUTE TPH HEOOXOAMMOCTH CEpPHIO NPSAMBIX HM3MEPEHHH, OIpenelnsst CpeaHee 3HaueHHe
n3MepsieMol BennuuHbl (PoKycHOe paccTosiHuEe cOOMparolel JIMH3bI), 00OCHOBBIBATH BEIOOpP criocoba
n3MepeHus (M3MEPUTENIHHOTO TpHudopa);



HPOBOIHUTH UCCIICIOBAHNC 3aBHCUMOCTEH (PU3MUIECKUX BEIMYHMH C UCIIOJI30BAHUEM IIPSIMBIX H3MEPEHHUI
(3aBHCHMOCTb IIyTH OT BPEMCHHU [PH PABHOYCKOPESHHOM [BIKCHHH 0€3 HAYalIbHOW CKOPOCTH, IIEPHO/Ia
KOJIe0aHUI MaTEeMaTHYECKOTO MasITHUKA OT JUTHHBI HUTH, 3aBUCHMOCTH YTJia OTPaXXCHHs CBETa OT yriia
OajeHus W Yrjia MPeJoOMIICHHS OT Yrjia MaJcHus). MJIaHHPOBATh HCCIICIOBAaHUE, CAMOCTOSTENBHO
COOMpaTh YCTAaHOBKY, (PMKCHPOBATh PE3yJbTATHl MONTYIECHHON 3aBHCHMOCTH (DH3HUYCCKHX BEIMYHH B
BHE Ta0JHI[ U rPaUKOB, AENATh BBIBOABI [10 PE3yJIbTaTaM HCCICIOBAHNUS,

NPOBOJUTH KOCBEHHBIC M3MEPCHHS (PU3HYECKUX BEIUYHH (CPEAHSIS CKOPOCTh M YCKOPEHHE Tena IMpH
PaBHOYCKOPCHHOM IBWKCHHH, YCKOPCHHE CBOOOAHOTO IaACHUS, JXECTKOCTD MPY)KHHBI, KOI(P(UIHCHT
TPEHHsI CKOJBKEHHS, MEXaHndeckas paboTra M MOMIHOCTh, YacTOTa M MepHok  KoieOaHwmit
MaTeMaTHYeCKOr0 U MPYKHMHHOTO MAasTHUKOB, ONTHYECKAs CUJia COOUpAIOLICH JTHUH3bI, paIHOaKTHBHBII
(oH): MIaHUPOBATh U3MEPEHUsI, COOUPATh IKCIIEPHUMEHTATIBHYIO YCTAHOBKY M BBIMOJHATH W3MEPEHHS,
CIemys MPEeUIOKCHHOW HHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEINYMHBI M aHAIWU3MPOBATh MOJYYCHHBIC
pe3ynbTaThl C YUETOM 3aJaHHOI MOTPEITHOCTH U3MEPEHHUIT;

co0Jo1aTh paByiIa TEXHUKH 0€3011acHOCTH NpHU paboTe ¢ 1abopaTopHBIM 000PYI0BaHHEM;

pa3nuYaTh OCHOBHBIC NMPU3HAKMA H3YYCHHBIX (PU3MUECKUX MOJEJICil: MarepuaabHas TOYKa, abCOIIOTHO
TBEPZOE TENO, TOYCUHBIN MCTOYHUK CBETA, JIyd, TOHKAs JHH3a, [UIAHeTAPHAS MOJEIb aTOMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO Spa;

XapaKTepU30BaTh NPHHIUIBI JCHCTBHS U3YYCHHBIX IPHOOPOB M TEXHHYECKUX YCTPOMCTB C OMOPOH Ha
ux onucaHus (B TOM HYHCIE: CIHAOMETP, NATYMKU MOJIOKCHUS, PACCTOSHHS W YCKOPCHHS, PAaKerTa,
9X0JIOT, OYKH, MEPHCKOIM, (HOTOAMmapar, ONTHYECCKHE CBETOBOBI, CIICKTPOCKOI, MO3UMETP, Kamepa
BunbcoHa), ucrnosb3ys 3HaHHMS O CBOMCTBaxX (HU3MYECKUX SBJICHHH M HEOOXOAMMBIE (QH3MYECKUE
3aKOHOMEPHOCTH;

HCIOJIB30BAaTh CXEMbI U CXCMATUYHBIC PUCYHKU H3YUYCHHBIX TEXHUYCCKUX yCTpOﬁCTB, N3MEPUTCIIBHBIX
npuOOPOB M TEXHOJIOTHYECKHX IPOLECCOB MPH PEIICHUH y4eOHO-TIPaKTUYECKUX 3ahad, ONTHYECKHe
CXEMBI IS MOCTPOSHIUSI H300paKEHUi B INIOCKOM 3€pKalie ¥ COOMpAIOLIeii IHH3E;

OPHUBOANTH PUMEPhl (HAXOAWTh WHOOPMALMIO O I[PUMEpPax) MPAKTHIECKOTO HCIIOIb30BAHMSI
(bu3UUeCKUX 3HAHWI B TMOBCEJAHCBHOM JKM3HH Ui oOecredeHusi Ge30MaCHOCTH TpH OOpalieHHd C
npuOopaMi W TEXHHYECKHMH YCTPOWCTBAMH, COXPAHCHHS 3IOPOBbS M COONIONCHHS HOPM
9KOJIOTUYECKOTO MOBEACHHS B OKPYIKAIOIICH cpere;

OCYILECTBIIATh MOUCK wuHpOpMAIMu (GU3MYECKOro conepkanus B HHTEpHETE, CaMOCTOSTEIBHO
bopMynupysi TIOMCKOBBIH 3ampoc, HAaXOAUTh MYTH OMpPENETICHHUs] JOCTOBEPHOCTH TMOIYYCHHON
UH(POPMALIUK HA OCHOBE UMEIOLINXCSl 3HAHUHN U JOTIONHUTEIbHBIX HCTOYHUKOB;

UCIIONIb30BaTh MNP BBIMOJHEHUH Y4YEOHBIX 3aJ@HUl HAYYHO-TIONMYJIAPHYIO JHTEparypy (GHU3HYECKOro
COJIEpKaHUs, CIIPpaBOYHblE  MaTepuaibl, pecypcsl cetu MHTepHer, Buaaers npuéMmamu
KOHCIIEKTHPOBAHUS TeKCTa, IpeoOpa3oBaHust HHPOPMALMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOLICHMsI HA OCHOBE MH(POPMAINH W3 HECKOIbKUX
HUCTOYHUKOB (DU3UYECKOTO COICPIKAHHUS, MyOJHYHO MPEACTABIATh PE3YJIbTaThl MPOCKTHOW WU
HCCIIEZI0BATEIIbCKOM JICATENPHOCTH, IIPA 3TOM TPAMOTHO HCIOIb30BaTh HW3YYCHHBIA IOHSTHIHBIN
anmapar W3yd4aeMoro pasieia (H3MKH W CONPOBOXKAATh BBICTYIUICHHE MpE3EHTAlHel ¢ y4EToM
0COOCHHOCTEI ayIUTOPHN CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa 0 https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 . 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 6 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 . 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
HasBanue monyis
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SUCKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1 0 0
SBnenus npupobl
2 Ou3nyecKue sIBICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepPaTyphl MPU TOMOIIIH 1 1
KUJKOCTHOTO TEPMOMETpA U AaTUMKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAJILHOCTH MOJIETA IIAPUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJblie BbICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bu6mmoreka [IOK
8 JIBr>KeHre JacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. EquHuIBI CKOpOCTH
P S P https://m.edsoo.ru/ff0a079c
14 Pacuer nyTn 1 BpeMeHH IBUKCHHS bubmorexa [JOK
vt P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3agad nmo treme "[lnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA
19 B3aumoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas paborta «3ydeHue

3aBUCHUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(nedopmanun) NpyXxUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsrorenus. Cuiia TSXKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa [JOK

e ' | https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cuiia TshKecTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsamepenne cun. JlmHamomMeT

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OJTHOM IPSIMOI bubmorexa [JOK
$ P ' https://m.edsoo.ru/ff0ala70
PaBHogeiicTByIOIAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByroMmIast crt"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIb)KEHUS OT CUJIbI IaBJICHUS U bubmorexa HOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUIIBI

31 Pemenue 3anau mo temam: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



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
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuy, «Cuibly, «PaBHOIEHCTBYIOIAS
CHII»

KonrponsHas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cuner»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIeHUs ra3a oT 00bEMa bubnmorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenada naBieHust TBEPALIMU

35 TeJ‘EIBfH xclil KOCTSIMHU U faﬂsaMH bubmmorexa [TOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3akon [Tackains

36 JlaBiieHWE B )KUJKOCTH U Ta3e, bubnuoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigaud nmo teme «/laBnenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'mnpasanuecknii mpecc bubmorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoua. AtmocdepHoe bubmuorexa [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIbI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTH)»
Jlaboparopnast pabota 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeCa bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEIa»
bu6mmoreka [IOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKH H
onpeJiereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxoruiaBanue,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabora o teme

53 «J/laBieHue TBEPABIX TN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexatiiecicas padora hittps://m.eds00.ru/ff0a3f82

bu6mmoreka [IOK

> Mormg0CT®. EAHHaTE: MOmEoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 ITPH 1
noabéMe o Jiectauie"

57 IIpocteie MexaHu3Mbl. Peryar.

PaBHOBeCcHE cui Ha ppiuare
Pbruaru B TeXHHKE, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas padota

60 . 0.5
«M3mepenue KII/ naknonHOM
IIJIOCKOCTH»

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckast PHEpIHsl. bubnuorexa [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernyeckas v noTeHuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYEeCKOW 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe IBrKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padota. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MIOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 JKHUJIKOTO U Ta3000pa3HOro COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KHUHETUUECKON TEOPUH
bu6nmoreka [JOK
5 Kpucrannndeckue u amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paciuiupeHue U cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETJIOBOTO JIBUKEHUS 1
JaCTHI]
9 Buyrpennss sueprus. CriocoObl 1 bubnnorexka [JOK
U3MEHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapr Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEILIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KommuecTBo TemnoTel. Y nenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHeHHEe TEIIOBOTrO OanaHca. bubnnoreka [JOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas pabota

14 "UccnenoBaHue SBICHUS bubmuorexa [JOK
TEIJI000MEHa ITPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOHOU U ropsiueit BOAbI"
Pacuer konuuecTBa TEIIIOTHI,

15 HEO0OXOAMMOTr0 JIJIsi HarpeBaHMs Tela
Y BBIJICSIEMOTO UM TPU OXJIAKICHUN

16 JlaGopaTtopHast pabota "Onpeznenenue bubnuotexa [JOK
yEIbHON TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMUBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CrOpaHHus https://m.edsoo.ru/ff0a7b5a
[InaBrneHue u OTBEpAECBaHHE

18 KPUCTaJUTMYECKUX IT)ZJI. V nennHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIaBJICHUS

19 JlaGopaTtopHast pabota "Onpeznenenne bubnuorexa [JOK
yeJIbHON TEIJIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHIEHCALIUS. bubmuoreka [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y genpHas TemioTa bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCUMOCTh TeMIIEPATyPhl KUTICHHS
OT aTMOC(EPHOTO JTABICHHUSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIBHOM BJIaKHOCTHU BO3yxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BIIQYKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TETIJIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII/I TerutoBoro aBuraressi.
TennoBble ABUTATENN U 3aIUTA
OKpPY’KaroIlel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHCPTHU B TCIJIOBBIX ITPpOHECCax

[ToaroroBka Kk KOHTPOJILHOU paboTe
o TeMe ""TennoBbie IBICHUS.
M3menenue arperaTHbIX COCTOSTHHI
BerniecTna"

KonTponbHas pabota mo Teme
"TerutoBble siBIeHUA. M3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa'
Onektpuzanus ten. [Ia pona
AIEKTPUUECKUX 3apSI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenopanue "IneKkTpusanus
TeJ UHAYKIUEN U TIPH
COTIPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TElL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 Hanpsi’keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemenTapHbii 3apsia. CTpoeHne
aToMa
34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
36 cyuiectBoBaHus. VicTOUHUKH bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JleicTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPHUYECKOTO OISl Ha TIPOBOAHHUKH 1
U JUDJIEKTpUKHU"
39 DIIEKTPUUYECKHI TOK B METaJlIax, bubnmnorexa [JOK
SKUJKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
qacTu
Cwuita Toka. JlabopaTopHas pabora
bu6nmoreka [JOK
41 "N3MepeHue U peryupoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE.
BoawsT™metp. JTaboparopnas pabota

bubmuoreka [JOK

42 "M3Mepenue u peryjaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsxeHus"

43 CormnpoTuBiaeHUE TPOBOTHUKA. bubnmoreka [JOK
VY 1espHOE CONMPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabora "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JUIMHBI, IIOIAN https://m.edsoo.ru/ff0aa738
MOTNIEPEUHOT0 CEYCHUs U MaTepuaa”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopaTopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CUITBI

46 TOKA, UYILIETO YePe3 Pe3ucTop, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3ucrope”

47 [locnenoBarenbHOE U MapajieIbHOE
COEIMHEHUS IPOBOJTHUKOB
JlaGopaTtopHast padota "I[IpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnoreka [JOK
[IOCJIEIOBATEIbHOM COEIUHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGopaTtopHas padora "IIpoBepka

49 IIpaBUJjIa I CUJIbI TOKA MPU 1 bubnnorexka [JOK

napauIeIbHOM COEIMHEHNU
pe3uctopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
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Pemenue 3agau Ha npuMeHEHUE

bubmuorexa [JOK

50 3akoHa Oma U1 pa3InyHoro
AU P https://m.edsoo.ru/ff0aaf8a
COCTMHEHMS TIPOBOTHUKOB
51 PabGoTa 1 MOIIHOCTB ANEKTPUUECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padora "OmpeneiieHaue
52 a60TpLI u Ilz/IOI_quOCTI/I 3neI<Tp1/1qec1<oro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IICTTH ¥ IIOTPEOUTEIIN
53 3JIEKTPUUECKON PHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIEeKTPUUECKHE 3apsIIbl.
54 3apsHKeHHbIE TeJI'I)a U UX ’ bubmmorexa LHOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMoOAeHhcTBUA. [10CTOSTHHBII
3JIEKTPUYECKUN TOK"
KonTposabHas padbora no teme
"DNeKTpuUeCcKUe 3apsiabl.
55 3a }I)KGI:-IHLIC Tena I/IpI/IX bubmmorexa LHOK
P " . https://m.edsoo.ru/ff0abea8
B3aumoaercTaus. [1oCcTOSHHBII
3JIEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOEHCTBHE
57 Ypoxk-uccnenosanue "N3yuenue bubnmnoreka [JOK
MOJIEH ITIOCTOSHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarauTHoe I10j1e
bu6nmoreka [JOK
58 3eMIU U ero 3Ha4YeHne I )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
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59

OmneiT OpcTena. MaruutHoe nose
JIEKTPUUECKOro Toka MarHuTHoe
0JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHenue 31eKTpOMarHuToB B
texauke. Jlaboparopuas pabota
"N3y4yeHue NeicTBUSL MAarHUTHOTO
T10JIs1 HAa MPOBOJHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOoABUTaTEb IIOCTOSIHHOTO
Toka. Mcrons3oBanue
AIIEKTPO/IBUraTes e B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue U U3yueHue
paboThI dNIeKTpoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbiter @apazesi. 3akoH
AIIEKTPOMATrHUTHON UHIYKITUH.
IIpaBuio Jlenua

63

Onektporereparop. CrocoOs
MOJTYYEHUS DIIEKTPUICCKOM dSHEPTHH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIIIEMBIX
HNCTOYHHKAX SHCPIruu

64

65

66

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIeKTpUIecKHe u
MarHUTHBIC SIBICHUS"

KonTpomnpHas pabota mo Teme
"DNIeKTpUUECKNE U MATHUTHbIE
SIBJIICHUST "

PesepBHrlit ypok. Pabora ¢ Tekctamu
o teme "TensoBsie sABICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

67 [IpomexxyTouHas arTecTanus 1
68 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1
o teme "MaruuTHeie sBiICHUS"
OBILEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue i[:;:enuﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpenHsiss U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0af738
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HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAIICHUS
27 Mowment cuisl. LenTp TspKECTH
98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHn4ecKoe IBUKEHUE bubnmorexa IOK
. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnmorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJbca. YIPYroe u bubmmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-konpepennus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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JBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yueHue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKHil ¥ NPy KUHHBINA
MasTHUKH
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «OnpeneneHue
YaCTOTHI M TIEpHO/Ia KoJeOaHu i
PY)KUHHOTO MasTHHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJIHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEpIOM Teie. CeilcMuueckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

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

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras paboTa mo teme
"3akoHbI coxpaHeHus1. MexaHnveckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TI) cBeTa Bomrl)osme CBOICTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa HOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [IOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
65 I/ICHOJ'II)?:OBZIF-II:/IG HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
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3aBUCUMOCTH YTJIa MPETOMIICHUS
CBETOBOTO JIy4a OT yTIJIa [aJIcHUs Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CUiia JIMH3BI bubmmorexa [IOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoenne n300paKeHH B TMH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnast padota "Onpenenenue
70 dox I;Horlc: pachos{HI/m " olzlmqecxoﬁ bubsmotexa [IOK
Y . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koHpepeHnus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 I'na3 xak ontuueckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"
Paznosxenue 6eoro ceera B CIEKT).
74 Omnbitel HetoTona. Crnoxenue bubmuoreka [IOK
CIEKTpaJIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlabopaTtopHas padoTta "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCTIPUSATHIO 1IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

https://m.edsoo.ru/ff0cOe2a
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve U MOTJIONICHUE CBETa
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [JOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTHBHbIE
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oze M)Ie 12000303 (S brbmmorexa LTOK
i | PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH${ OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHepruu ConHua v 3BE311
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBneHus"

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbI€ siBeHUS"

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumonericteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 110
teme "TeruoBbie mporecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

HpOMe)KYTO‘-IHaH aTTeCTalusAa

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaueCTBEHHBIX 3a/1a4 110
teMe "KIIJI[ anekTpoycTtaHOBOK"

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2c52
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"CaeroBbl€e sgBiaeHUS"

[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHEI 1 bubnnorexa LHOK
\ https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHue. Pabora ¢
101 TekcTaMmu 1o TeMe "CBeTOBEIE 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c3044
SBIICHUSA
[ToBTropenue, o600menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHas pusuka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «IIpocBemenue»

» ®usuka: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepsimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» Gusuka: 9-i knacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun U. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
1.Pabouast nporpamma.2.ITporpaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHus

3.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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