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HOSACHUTEJIBHASA 3AITNCKA

IIporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO 00IIETro 00pa30BaHMs COCTABIICHA Ha OCHOBE ITOJIOKCHUN H
TpeOOBaHWII K pe3ynbTaraM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa30BaTeNbHOW IPOrpamMMbl,
npexacrasiaeHHeix B @T'OC 00O, a Ttakke ¢ yuéroM QenepanbHOl pabodell NMporpamMMbl BOCHHTaHHS U
Konnenmuu npernogaBanust yaeOHoTo npenmera «dusnkay.
CopeprkaHre IporpaMMel Mo (U3NKe HANPaBIeHO Ha (OPMHUPOBAHNE €CTECTBEHHOHAYYHOW TPaMOTHOCTH
0o0ydJaromuxcsi M OpraHu3alyi0 HM3ydeHHs (PU3MKM Ha JesTeIbHOCTHOW oOcHOBe. B mporpamme mo ¢usuke
YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peamm3amuu TpeboBanmit ®I'OC OOO k miaHHpyeMBIM
JMYHOCTHBIM M METalpeAMETHBIM Pe3ylbTaTaM OOyUeHIs, a TAaKXKe MEXKIIPEIMETHBIE CBSA3H €CTeCTBEHHOHAYTHBIX
Y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl.
[Iporpamma 1o ¢u3uKe ycTaHaBIMBAeT paclpenesieHHe y4eOHOro MaTepualia 1o rojgam oOydeHus (o
KJlaccaMm), TpeajiaraeT NPUMEPHYI0 MOCIEIOBATENFHOCTE HM3YYCHHS TEM, OCHOBAaHHYIO Ha JIOTHKE pa3BHTHUS
MPEJIMETHOTO COJIEpKaHMs U YIETe BO3PACTHBIX 0COOEHHOCTEH 00yYarommxcs.
[Iporpamma 1o ¢usuke pazpaboTaHa ¢ LENBI0 OKa3aHUS METOAWYECKON MOMOIIM YYHTENIO B CO3AaHHU
paboueii mporpaMmbl 110 YIeOHOMY TIPEAMETY.
OmsuKa SABISIETCA CHCTEMOOOPA3YIOIIMM I €CTeCTBCHHOHAYYHBIX YYEOHBIX IPEIMETOB, MOCKOIBKY
(hu3KUecKre 3aKOHBI JIS)KAT B OCHOBE MPOICCCOB U SABJICHUM, U3yYacMbIX XUMHEH, OMOJIOTHEH, acCTpPOHOMUCH U
(usnueckoii reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, IPEIOCTABISIET Hanboiee siCHble
00pa3ipl MPUMEHEHHUS HAYYHOTO METO/Ia MIO3HAHMS, TO €CTh CII0C00a MOTYICHHUS TOCTOBEPHBIX 3HAHUI O MHpE.
OpHa W3 TIaBHBIX 33734 (U3MYECKOro 00pa30BaHUs B CTPYKType OOIIero oOpa3oBaHUS COCTOMT B
(hopMHpOBaHMH €CTECTBEHHOHAYYHOI I'PaMOTHOCTH U MHTEpeca K HayKe y 00y4aronmxcs.
W3ydenne ¢usmkun Ha 0a30BOM YpOBHE IPENIOJaracT OBJAJCHHE CICTYIONMMH KOMIICTCHTHOCTSIMH,
XapaKTepU3YIOINMHI eCTECTBEHHOHAYIHYIO TPAMOTHOCTD:
e  HayyHO OOBSICHATH SIBICHUS;
®  OIICHUWBATh M IOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;
®  HHTCPIPETHPOBATH NAaHHBIC W WCIONB30BaTh HAYYHBIC JOKA3aTENbCTBA U TIONyYCHHS
BBIBOJIOB.
Henmn w3yuenuss (GU3MKM Ha YPOBHE OCHOBHOI'O 00ImIero oOpa3oBaHus omnpezaeicHbl B Kourenuuu
npenogaBaHua ydeOHoro mpenmera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit Deneparum,
peanu3yoNnMX OCHOBHBIE 00mIeoOpa3oBaTeNbHBIE MPOTPaMMBbI, yTBEpKAEHHOW pemenueM Kosuternn
MunucrtepcTBa npocsenienus Poccuiickoit @eneparun (mpotokoit ot 3 nexadpst 2019 r. Ne [TK4BH).
Henu usyyenus ¢pusuku:
e pHOOpETEeHHE MHTEpeca M CTPEMIICHUS 00yJaroIUXCs K HAYYHOMY H3YYCHHUIO IPUPOIBI, Pa3BUTHE UX
MHTEJUIEKTyaJIbHbBIX M TBOPYECKHUX CIIOCOOHOCTEI;

e pa3BUTHE NPEICTABICHUH O HAYYHOM METOJC IO3HAHHS W (OPMHUPOBAHUE HCCIEIOBATEIHECKOTO
OTHOIICHHSA K OKPYKAIOIINM SIBICHUSM;

e  (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3YUEHHs OCHOB CTPOCHHUS MaTepUu H
(hyHIaMEHTAJIBHBIX 3aKOHOB (PM3MKH;

e  (opmupoBaHme MpeACTaBICHAN O PO (DU3HUKH I PA3BUTHUS APYTHX €CTECTBCHHBIX HAYK, TEXHUKH H
TEXHOJIOTHH;

®  pa3BUTHE TPEICTABICHHH O BO3MOXHBIX cdepax Oyaymed npodecCHOHaIbHON JeSTelbHOCTH,
CBsI3aHHOU ¢ (PU3HKOH, MOJITOTOBKA K JaTbHEUIIIEMY OOYUEHHUIO B 3TOM HAIIPaBJICHUH.
JocTikeHne 3TUX Ienedl mporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOTO 00mIero 0oOpa3oBaHHS
o0ecrieunBaeTcs pemeHneM CIeAYyIONINX 3a1a4;
e npHoOpeTeHHE 3HAaHMUH O JUCKPETHOM CTPOSHHMM BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBHIX,
JNEKTPUUECKHUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e mpuoOpeTeHHEe YMEHHH OIMCHIBATh W OOBICHATH (U3NYECKHE SBICHHS C WCIOJIb30BaHUEM
MOJIy4EHHBIX 3HAHUM;

e OCBOGHHME METOJIOB pEUICHHUs MPOCTEHINNX pacy€THBIX 3aJad C MCIHOJIB30BaHUEM (DU3MUECKUX
MoJIeIel, TROPUYECKHX U MPAKTUKOOPHUEHTHPOBAHHBIX 3a7ad;

e  pa3BUTHE YMEHHWH HaOII0aTh MPUPOIHBIC SBICHHUS M BBITIOIHATH OIBITHI, TaOOpaTOpPHBIE PabOTHI U

9KCIEpPUMEHTAIILHbIE UCCIIEAO0BaHMS C UCIIOIb30BaHHEM N3MEPHUTEILHBIX TIPHOOPOB;

e OocBOEHHE NPUEMOB padOTHl ¢ MHpOpManMed (GHU3NIECKOro COoAepKaHus, BKIIOYas MH(POPMAIHIO O

COBPEMEHHBIX JTOCTIDKEHUSIX (DM3MKH, aHAIN3 U KPUTHYECKOE OIIEHUBaHNE MH(DOPMAITIH;



e 3HaKOMCTBO cO cdepamu nNpodecCHOHANBEHON JESTEJFHOCTH, CBS3aHHBIMH C  (HU3HMKOH, W
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBaHHBIMHU Ha JIOCTIKCHUSIX PU3UIECKON HAYKH.

Ha w3yuenue ¢usnku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOrO obuiero o0pazoBaHusi oTBOAMTCS 238

yacoB: B 7 klacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 1acoB (2 yaca B Heneno), B 9 kinacce — 102 vaca

3 gaca B HEJICITIO).

IIpemmaraeMerii B mporpamMme 1o (HU3WKE MEpedeHb J1a0OpPaTOpPHBIX pabOT ¥  OIBITOB HOCHT
PEKOMEHAATENbHBIH XapaKkTep, YUUTeNIb JeJdaeT BHIOOp MPOBEICHUs J1a0OpaTOpHBIX paboT M OIMBITOB C y4ETOM
WHIMBUIYaIbHBIX 0COOCHHOCTEH 00y4arOmMuUXCs, CIUCKA SKCIEPUMEHTAIBHBIX 3aJaHUH{, IPEAIaraeMbIX B paMKax
OCHOBHOT'O F'OCYIapCTBEHHOT'0 K3aMeHa 110 (pU3HKe.



COJAEP KAHUE OBYYEHUA
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Paznen 1. ®usnka u eé poJib B MO3HAHAH OKPY:KAIOIIEr0 MUPA.

Odmuka — Hayka o mpupoze. SBieHus mnpupoabl. duznyecKue SBICHUSI: MEXaHHUYCCKUE, TCIUIOBBIC,
3JIEKTPUUYECKUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIC.

Odu3nueckue BeMUYUHBL M3Mepenue ¢usnueckux BenuunH. Dusmyeckwe mnpubopsl. [lorpernHocts
nu3MepeHuil. MexxayHapoHas CHCTeMa ¢TUHHIL.

Kak ¢msuka u qpyrue ecTeCTBEHHBIE HAYKH M3y4aroT NPHPOTY. ECTECTBEHHOHAYYHBIH METOJ MO3HAHUS:
HaOJro/IeHNe, MOCTAaHOBKAa HAYYHOTO BOMPOCA, BBIABIDKEHHE THIIOTE3, JKCIIEPHMEHT II0 IIPOBEPKE THIIOTE3,
00BsiICHEeHUE HaO0AaeMoro sBicHus. Onucanne GU3NICCKUX SBICHHUN C TOMOIIBIO MOJICIICH.

JHemoncmpavuu.

1. MexaHHYECKHUE, TCIUIOBBIC, JICKTPUICCKHUE, MATHUTHBIC, CBETOBHIC SBIICHHUS.

2. ®wusndeckre MpUOOPHI U MPOLeAypa IPSAMBIX H3MEPEHUH aHATOTOBBIM M IH(POBEIM IPHOOPOM.

Jlabopamopnvie padbomut u onvimal.

OmnpenerneHne IEHH JeTICHUS MIKATBI H3MEPUTEIFHOTO TIpHOopa.

W3mepeHue pacCTOSHU.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEIA.

OmnpezeneHue pa3MepoB MaIbIX TEIl.

W3mepenne TeMnepaTyphl IIPH MOMOIIN KUAKOCTHOTO TEPMOMETpA B AATYHKA TEMIIEPaTyPHI.
IIpoBenenue wuccieOBaHUS 10 MPOBEPKE THIOTE3BI: JAadbHOCTh MOJNETA MIAPUKA, IYIICHHOTO
TOPU3OHTAIILHO, TeM 00JIbIle, YeM OOJIbIle BHICOTA MTyCKa.

Pasnen 2. IlepBoHayabHble CBeJeHUS O CTPOEHHMH BellecTBa.

CTpOGHI/Ie BCHICCTBA: AaTOMbBI U MOJICKYJIbI, UX PA3MCPHI. OHLITLI, JAOKa3bIBAOIINUC NUCKPECTHOC CTPOCHUC
BCIIICCTBA.

IR o

JBmxenue wyactuil BenlecTBa. CBSI3b CKOPOCTH JBIDKEHHUS YaCTHI[ C TemImepaTypoil. bpoyHoBckoe
nBikenue, nuddysus. BlanMmonecTBIe YacTUI] BEIIECTBA: IPUTSDKEHIE U OTTaJIKUBaHHE.

ArperaTHble COCTOSHHUS BEI[ECTBA: CTPOCHHME Ta30B, KHAKOCTEH U TBEPABIX (KPUCTAIIMYECKHX) TeIl.
B3auMocCBsI3p MeXAy CBONCTBAMHU BEIECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX M HUX ATOMHOMOJICKYJISPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSHHMA BOJIBL.

JHemoncmpayuu.

1. HabnromeHue OPOYHOBCKOTO JIBHKCHUS.

2. Hao6moaeunue nuddy3un.

3. HaOmoneHue siBIeHUHA, OOBACHSIIOMIMXCS IPUTSKCHUEM MM OTTAIKHBAHUEM YaCTHUI] BEIIECTBA.

Jabopamopnvie pabomut u onvimel.

1. Ormenka quaMeTpa aToMa METOJIOM PsIOB (C UCTIONb30BaHueM (oTorpaduii).

2. OnbIThI IO HAOTIOACHHIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OmbITH IO 0OHAPYKEHUIO JCHCTBHUS CHII MOJICKYJISIPHOTO MPUTSDKCHHS.

Pa3znen 3. /IBuskeHnue u B3aumMojaeiicTBHE TeJl.

Mexannueckoe ABIbkeHIe. PaBHOMepHOE 1 HepaBHOMepHOe ABrkeHe. CkopocTs. CpeHsist CKOpOCTh pU
HEpaBHOMEPHOM JBIDKEHHH. PacuéT ImyTu ¥ BpeMEHHU IBHKECHUS.

SBnenne nHepnuy. 3aKoH WHepUUHU. B3anMonelicTBrHe Tel Kak MpUYMHA U3MEHEHUS CKOPOCTH JABIDKCHHS
Ten. Macca kak Mepa MHEPTHOCTH Tena. [ImoTHocTh BemiecTBa. CBS3p IJIOTHOCTH C KOJWYECTBOM MOJICKYN B
eauHuIe 00bEMa BeIecTBa.

Cuna Kak XapakTepHCTHKa B3auMojaeucTBus Ted. Cuia ympyroctd W 3akoH ['yka. VM3aMepeHwme CHIIBI C
MOMOIIBI0 JUHAMOMETpa. SIBIeHue TAroreHus U cuia Tsoxectu. Cuna TSHKECTH Ha JpYyrux niaHeTax. Bec Tena.
Hesecomocts. CrtojkeHue Cuil, HallpaBJICHHBIX 110 OAHOI mpsiMoii. PaBHoneiicTByromas cui. Cuia tpeHus. Tpenne
CKOJIB)KEHHUS U TPEHHUE MOKOA. TpeHne B IpUpO/Ie U TEXHUKE.

JHemoncmpavyuu.

HabmoneHne MeXaHN9eCcKOTo IBIKSHHUS Tema.

N3mepeHnne ckopocTH NPSIMOJIUHEHHOTO ABHKEHHS.
HabmroneHne siBIeHIS HHEPIUH.

Habnronenue n3MeHeHHS CKOPOCTH MPH B3aMMOICHCTBHH TEII.
CpaBHEHHE MaccC M0 B3aUMOJAEHCTBHIO TEIL.

CrnoxeHne CHl, HalpaBJIeHHBIX [0 OJJHOW IPSAMOH.

oA wWwNPRE
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DopamopHble padomvl u ONbLIMBL.
OnpezencHre CKOPOCTH PAaBHOMEPHOTO IBIDKEHHS (IIApHKa B KHUIKOCTH, MOJCTH 3JICKTPHUYCCKOrO
aBTOMOOWJIS U TaK Jaiee).
OnpepeneHue CpeHeH CKOPOCTH CKOJILKEHUS OpyCKa HITH [IapUKa 110 HAKIIOHHOW TIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO Tea.
OnbITHI, TEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTsDKeHHs (nedopMalriuu) MPYKUHBI OT MPUI0KEHHOU
CHUIIBL.
OMbIThI, EMOHCTPUPYIOILIME 3aBUCHMOCTh CHIIBI TPEHHUSI CKOJILKEHHS OT Beca Tella M Xapakrepa
COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. [laBienune TBEPABIX TeJl, AKUJAKOCTEH U ra3oB.
Jasmenne. CiocoObl YMEHBIIICHUS W YBENMYCHUS NaBlieHus. [laBieHne raza. 3aBHCHMOCTh JaBIICHHS ra3a
or 00béMa, Temreparypsl. llepemada naBieHHS TBEPABIMH TEJAMH, KHAKOCTSIMH M Ta3amd. 3akoH I[lackams.

IIneBMaTu

YEeCKHE MAaIIUHBL. 3aBUCHMOCTH JaBJICHUA XHJIKOCTHU OT FJ'Iy6PIHLI. FI/I[[pOCTaTI/I‘leCKI/Iﬁ napaaokc.

CooOmatommuecs cocyabl. ['uapaBinyeckue MeXaHU3MBI.

Atmocdepa 3emmu u atMocdepHoe HapieHHe. [[pUYMHBI CyIeCTBOBaHUS BO3MYIIHOW O0OIOYKH 3eMITH.
Omnsbit Toppudennu. M3mepenue atMocepHOro faBiieHHs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BBICOTHI HaJ|
ypoBHeM Mopst. [IprOopsI U1 n3MepeHHst aTMOC(HEpHOTO JaBICHUS.

JlelicTBre >XMAKOCTH M ra3a Ha MOTPYXKEHHOE B HHUX Teso. BeITanknBaromiast (apXxuMenoBa) cuid. 3aKOH
Apxumena. [lnaBanue ten. BozgyxomnnaBanue.

Hemoncmpayuu.

O Nk wWNRE

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTyphL.

Ilepenaua naBaeHuUs )KUIKOCTBIO U Ta30M.

CooOmatommuecs CoCy/Ibl.

T'uppaBanueckuii mpecc.

[Iposinenue neiicTBus aTMOC(HEPHOTo NaBICHUS.

3aBHCHUMOCTH BBITAJIKUBAIOMICH CHIIBI OT 00BbEMA MOTPYKEHHON YacTH TeJa M INIOTHOCTH KHUIKOCTH.
PaBeHCTBO BbITaNKMBAIOIIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHUE WM MTOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOLIEHMS MJIOTHOCTEH
Tea U XKUAKOCTH.

Jabopamopnvie pabomut u onvimal.

1.
2.
3.

5.

HccnenoBanue 3aBHCUMOCTH Beca Tella B BOJE OT 00bEMA OTPYKEHHOM B JKUIKOCTh YaCTH Tela.
OnpezeneHne BBITAIKUBAIONIEH CHIIBI, AEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B )KUAKOCTD.

IIpoBepka HE3aBUCHMOCTH BBITAIKHMBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEIO B JKMIKOCTH, OT MAacChl
Tena.

OnbIThl, AEMOHCTPHUPYIOLIME 3aBUCHMOCTh BBITAIKUBAIOIIEH CHIIBI, JACHCTBYIOIIEH Ha TENo B
KHUJKOCTH, OT 00bEMa MOrpyKEHHOH B )KUAKOCTH YaCTH TeJIa M OT IUIOTHOCTH XKUAKOCTH.
KoHcTpyuposaHue apeoMeTpa WIH KOHCTPYUPOBAHHUE JIOIKU U ONPEAeIeHHE €€ IPY30I0AbEMHOCTH.

Pa3gen S. PaGoTa u MOIIHOCTDH. JHeprus.
Mexannueckast paboTa. MOIIHOCTS.

Ip

OCThIC MEXaHH3MBbI: pbIUar, 0JIOK, HAKJIOHHAsI IJIOCKOCTh. [IpaBuiio paBHOBecHs peryara. [IpuMeHeHHe

MpaBujia paBHOBECUs phiuara K O0Ky. «3ojotoe mpaBwioy» mexanuku. KIIJ] mpocteix MexanuzmoB. [IpocTsie
MEXaHU3MBI B OBITY H TEXHUKE.

Mexannueckas dsHeprusa. KuHeruueckas M NOTeHIManbHas dHeprusa. IIpeBpamieHue oaHOro BHUAA
MEXaHHYECKOW PHEPTUH B APYTroi. 3aKOH COXpaHEHUs SHEPTHH B MEXaHHKeE.

JHemoncmpavyuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnsie pabomot u onvimel.
1. Onmnpenenerne pabOTHl CHIIBI TPEHWS NpPH PAaBHOMEPHOM JIBIDKEHHH Tella 10 TOPU30HTAIBHOM
MTOBEPXHOCTH.
2. MHccnenoBaHue yciOBHI paBHOBECHS phlyara.
3. WM3mepenue KIIJ] HaKJIIOHHOM IJIOCKOCTH.
4. l3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOM SHEPTUU.
8 KJIACC

Pasnen 6. TenyioBbIe ABJICHUS.



OCHOBHbBIE TIOJIOXKEHHSI MOJIEKYJIAPHO-KMHETUYECKON TEOpUM CTpOEHHs BellecTBa. Macca M pa3mepbl
aTOMOB 1 MOJIEKYJI. OTBITHI, TOATBEPKIAIONITHE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKHHETHUECKOH TEOPHH.

Monenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSHUH BeriecTBa. Kpucrammmdeckne u amopdHBIC
Tena. OOBSCHCHHE CBOMCTB Ta30B, JKHIKOCTEH W TBEPABIX TEJ HAa OCHOBE TMOJIOKCHHHA MOJICKYISIPHO-
KAHeTH4YecKoi Teopru. CMaynBaHNe W KalWIDIIPHBIE SBICHUS. TeIIoBoe pacupeHne U CKaThe.

Temmeparypa. CBs3bp TeMIlepaTypsl CO CKOPOCTBIO TEIUIOBOTO IBMIKEHHUS YacTWIl. BHYTpEHHSS SHEPTHS.
CriocoObl M3MCHEHUsSI BHYTPEHHEW SHEPIUHU: TEIUIoNeperadya M COBEpIUICHHE paboThl. Buabl Teruiomepenavm:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3JIyUYEHUE.

KommgectBo TemmoTel. YaenbHas TEIUIOEMKOCTh BemlecTBa. 1EIUIOOOMEH M TEIUIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. [lnaBieHHEe W OTBEpJCBaHUE KPUCTALUTMUCCKUX BEIIECTB. YJENbHAs TEIIOTA
wiaBnenus. [lapooOpazoBanue u koHneHcanus. Vcmapenwe. Kumenue. YienpHas Teruiora mapooOpa3oBaHUS.
3aBHCHMOCTH TeMIepaTyphl KUIIEHUS OT aTMOC(HEPHOTO TaBIICHUS.

Bnaxnoctb Bo3ayxa.

DHeprus TOIIMBa. Y IeTbHas TeII0Ta CrOPaHHUsL.

puanuner padots! TermoBsix asurareneit KIIJ TemnoBoro neurarens. TemoBble IBUTATENH W 3alIUTa
OKpYXarolleu cpenpl.

3aKoH COXpaHEeHUsI U MPEBPALEHHS SHEPTUU B TEIUIOBBIX MpoOIEccax.

Hemoncmpayuu.

Habnronenue 6poyHOBCKOTO JIBHIKCHUS.

Habmonenne nuddy3um.

HaGumonenue siBieHuid cMaunMBaHUs M KalWUBSIPHBIX SIBICHUH.

HabmoneHne TeIoBoro pacmpeHus Tedl.

I/I3MeHCHI/I€ JAaBJICHUS ra3a HpI/I N3MCHCHUU O6'I)éMa nu HaI'peBaHI/II/I NN OXJIAXKACHUU.
IIpaBuna u3mepeHus: TeMrnepaTypahl.

Buapl Tennonepenayn.

OxJnaxaeHne P COBEPIICHUN PaOOTHL.

LN A WDNRE

HarpeBanue npu coBepIeHur paboThl BHEITHUMHU CHIAMHU.
CpaBHEHHE TEIUIOEMKOCTEH PAa3IUYHBIX BELIECTB.
Habmonenne kunexus..

R
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HaGumtoienue nocTosIHCTBa TeMIIEpaTyphl IPH TUIABJICHHH.

13. Mojenu TEMIOBLIX IBUTraTEIEH.

Jabopamopuvie pabomut u onvimel.

1. OmnsITH 0 OOHAPYKEHUIO ACUCTBUS CHUII MOJICKYJIIPHOTO MIPUTSKESHUS.

OTMBITHI 1O BRIPAIIMBAHNIO KPHUCTAJIOB TOBAPEHHO COJM MITH caxapa.

OnbITH IO HAGMIOAEHHUIO TEIIOBOTO PACIINPEHHS ra30B, )KUIKOCTEH U TBEPABIX Tell.

Omnpenenenne qaBjaeHUs BO3AyXa B OasIOHe HINPHIIA.

OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCThH JIAaBIEHHUS BO3AyXa OT ero o0béMa M HarpeBaHHWs WIH

AW

OXJIAXKIACHUS.
6. IIpoBepka THUHOTE3Bl JIMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKA JXUIKOCTH B TEPMOMETPHUYECKOH
TpyOKe OT TeMIlepaTyphl.
7. HabGmiogeHne wW3MeHEHHs BHYTPEHHEH SHEpPruM Teja B pe3ynbTaTe Temonepesadyd U paboThI
BHCUIHUX CHIJI.
8. MHccnenoBanwue siBIeHNS TEIIIO0OMEHaA ITPY CMEIIMBAHUK XOJIOJHOM U ropsdel BOABI.
9. Ompenenenue KOTUYECTBA TEMJIOTHl, IOJIYYEHHOTO BOJOH IIPU TEIUIOOOMEHE C HAarpeThIM
MECTAUINYCCKUM IMUJIIUHIPOM.
10. OmnpexneneHue yaenbsHON TETIIOEMKOCTH BEIIECTBA.
11. HccnenoBaHue npouecca UCIapeHHs.
12. OmnpexneneHne OTHOCUTEIHHOHN BIQXKHOCTH BO3IyXa.
13. Omnpeznenenue yaeabHON TEIUIOTHI MIABJICHUS JIbJA.
Pazgen 7. DnekTprnyeckue 1 MAarHUTHbIC SIBJICHHS.
Onextpuzanus Tel. JIBa poja 3JMeKTpUdecKux 3apsaoB. BianmoneicTBre 3apsokeHHBIX Tel. 3akoH Kymona
(3aBI/ICI/IMOCTB CHIJIBI BBaHMOHeﬁCTBHH 3apsKEHHBIX TEJI OT BEJIMYUHBI 3apSAI0B U paCCTOAHUA MEKIY Te.]'IaMI/I).
OnexTpuueckoe none. HanpsxE€HHOCTh amekTpuyeckoro nosis. I[IpuHIuNn cynepno3uuuu JeKTPUYECKUX
noJiei (Ha KaueCTBEHHOM YPOBHE).
Hocurenu »syexkTpudeckwx 3apsioB. ONEMEHTapHBIM 3JeKTpuueckuii  3apsn. CrpoeHme arToma.
IIpoBonHUKY U AMAIEKTPUKHU. 3aKOH COXPAHEHUS dJIEKTPUUECKOro 3apsija.



OnexTpuuecKuil TOK. YCIOBUS CYLIECTBOBaHMS 3IEKTPUUECKOTr0 TOKA. VICTOYHMKM MOCTOSHHOTO TOKA.
JleHCcTBHS 3MEKTPUIECKOTO TOKA (TEIUIOBOE, XUMHIECKOE, MATHUTHOE). DJIEKTPUUECKUH TOK B KHUIKOCTSX U ra3ax.

OnexTpuueckas nenb. Cuna Toka. DnekTpuueckoe HampsbkeHue. CompoTHBICHUE NPOBOAHUKA. Y AETIbHOE
COTIPOTHBIIEHHE BemecTBa. 3akoH Oma g ydacTka nenu. [locnenoBaTenbHOe U MapajuleNbHOE COEIUHEHHE
MPOBOIHHUKOB.

PaboTta n MOITHOCTB ANIEKTPUYECKOTO ToKa. 3akoH J[xoynsi—JIeHna. DuexTpudeckre nenu 1 NoTpeOnTeTH
JJIEKTpUUECKOl SHepruu B ObITy. KopoTkoe 3ambIkaHue.

IlocrostHHBIE MarHWTHL. B3auMmoznelcTBHE MOCTOSHHBIX MAarHMTOB. MarautHoe moiie. MarHuTHoe moie
3eMiam W ero 3HaueHHWe A KM3HH Ha 3emie. OmpIT Opcrena. MarHWTHOE MOJE SJIEKTPHYECKOTO TOKA.
IIpuMeHeHHe DSIEKTPOMAarHUTOB B TeXHHUKe. JleficTBMe MarHMTHOrO TMOJII Ha TPOBOJHUK C  TOKOM.
ONeKTpoBUraTeNlb MOCTOSHHOTO ToKa. Mcmonb3oBaHue 3JIeKTpOABUraTeiel B TEXHHYECKUX YCTPOHCTBAaX M Ha
TpaHCIopTe.

Onbitel @apanes. SIBneHue snexkTpoMarHUTHONW uHAyKIMU. IlpaBuno JleHma. 3nexkTporeneparop.
Crnoco0bI IoJTy4eHHst DJIEKTPHUYECKOH SHEPIHU. DISKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX HEPTHH.

JHemoncmpavyuu.

OnexTpu3anys Tel.

JlBa pozia 3IeKTpUUECKHX 3apsiIOB M B3aNMOAEHCTBUE 3apsKEHHBIX TEI.
YCeTpoHCTBO U AEUCTBHUE 3JIEKTPOCKOIIA.
OnekTpocTaTndecKkast HHIYKIHUS.

3aKOH COXpaHEHUs IEKTPHUUECKUX 3apsIOB.
[IpoBOAHUKY U JUANEKTPUKHU.

MonenupoBaHne CHIIOBBIX JIMHUH JIEKTPHUECKOTO OIS,
M cTOYHUKY IOCTOSIHHOTO TOKA.

JlefcTBUS 3EKTPUUECKOT0 TOKa.

DNEeKTPUUECKHA TOK B )KUIKOCTH.

T"a30BBIii pazpsia.

N3mepenue cuibl TOka aMIIepMETPOM.
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HSMepCHI/Ie QJICKTPHUYICCKOI'O HAIIPSAKEHHUS BOJIBTMCTPOM.
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Peocrar 1 Marasus cOnpoOTUBIICHUN.
B3anmozelcTBre MOCTOSHHBIX MAarHUTOB.
MopenupoBaHue HEBO3MOKHOCTH Pa3JeIeHUs [IOJIOCOB MarHUTA.
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MOI[GJ'II/IpOBaHI/Ie MAarHUTHEIX ITOJICH ITOCTOSSHHBIX MarHUTOB.
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OmnsIT OpcTena.

MarnuTtHoe 1noje ToKa. DIeKTPOMarHur.

JlelicTBre MarHUTHOIO MOJISl HA TPOBOJIHUK C TOKOM.

DNeKTPOJBUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue SBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Oneitel Gapages.

3aBHCHMOCTH HANPaBJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBHH €r0 BOSHUKHOBEHUS.
25. DraexTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnuvie padbomol u onvimul.

OnBITH IO HAOTIOICHHUIO JIEKTPHU3AIHN Tel HHAYKIHEH U TIPU COPUKOCHOBCHHUH.
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HccnenoBanne AeHCTBHS AMEKTPHUECKOTO TIOMIST HA MPOBOJAHUKHU H JUIJICKTPHKH.

C6opka 1 mpoBepKa pabOThI MEKTPHUUECKOH [IETTN TOCTOSHHOTO TOKA.

V3mepenue 1 perynupoBaHue CHIIBI TOKA.

W3mepenne 1 peryarupoBaHie HANPSHKEHHMS.

HccnenoBanme 3aBUCUMOCTH CHIJIBI TOKA, HIIYIIETO Yepe3 PEe3UCTOp, OT CONPOTHUBIICHUS PE3UCTOpa H
HaNpsDKEHUS Ha PE3UCTOPE.
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7. OmBITE, AEMOHCTPUPYIOIIHE 3aBUCHMOCTH JJIEKTPUYECKOTO CONPOTHBICHHS NPOBOAHHWKA OT €ro
JUIMHBI, TIJIOLIAAH [IOIIEPEYHOr0 CEYEHUsI U MaTepuara.

8. IIpoBepka nmpaBuiia CI0KEHUS HAIIPSHDKEHUI IIPU [TOCIEA0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuia Juis CHIIbI TOKa IIPU NapaaeIbHOM COEAUHEHUU PE3UCTOPOB.

10. Ompeznenenue pabOThI AEKTPUUECKOTO TOKA, HAYIIETO YEPE3 PESUCTOP.

11. OnpezneneHue MOIUIHOCTHU 3JIEKTPUUECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. HccnepoBaHue 3aBUCHUMOCTH CUJIbI TOKA, HAYILIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS Ha HEH.

13. Onpenenenue KIIJ] Harpesarens.



14. HccnenoBaHre MarHUTHOTO B3aMMOJEHCTBHSA OCTOSIHHBIX MarHUTOB.

15. M3ydeHure MarHUTHOTO NOJISI IOCTOSIHHBIX MarHWTOB TIPH UX OOBEANHEHUH U Pa3JICIICHHN.

16. HccnenoBaHue ASUCTBUS FNEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OmbITHl, AEMOHCTPHPYIOIIUE 3aBUCUMOCTh CHJIBI B3aMMOJCHUCTBHS KAaTyIIKH C TOKOM W MarHuTa OT
CHUJIBI TOKA W HAIIPABJIEHHs TOKA B KATYMIKE.

18. M3yueHue nelcTBUS MarHUTHOTO I10JIs HA IPOBOJAHUK C TOKOM.

19. KoncTpympoBanue U n3ydeHHe paboThI SIEKTPOIBUTATEIIs.

20. MN3mepenue KIIJ] anexTpoaBUraTenbHON yCTaHOBKH.

21. OmeITBl TO WCCIEJOBAaHHWIO SBJICHMS 3JEKTPOMATHUTHOW WHAYKIMH: HCCICIOBAHHE HW3MEHEHUH
3HAYEHMs U HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznea 8. Mexanunueckue siBJIeHHS.

MexaHndeckoe OBIDKeHHE. MaTepuanbHas Touka. CructeMa orcuéra. OTHOCHTENBHOCT MEXaHHIECKOTO
JBIDKEeHUs. PaBHOMepHOe mpsiMoiMHeiiHoe ABwkeHue. HepaBHOMepHOe npsMonuHelHoe nBuxkeHue. CpeqHss u
MT'HOBEHHAsl CKOPOCTh Tejla IIPU HEPAaBHOMEPHOM JABMKECHHU.

Yckopenwne. PaBHOycKOpeHHOE TpsiMoTHEHHOE ABmKeHne. CBoOoHOE manerne. OnbiTel ["ammes.

PaBHOMepHOE nBHXKeHUE 10 OKpyx)HOCTH. [lepron u yactora obpamienus. JInHeliHast U yriaoBas CKOPOCTH.
IleHrTpOocTpeMuUTEIHHOE YCKOPEHHUE.

IlepBeiit 3akon Hetotona. Btopoii 3akon Herorona. Tpetuit 3akoH Hberorona. [IpuHiuun cyneprno3uuuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIBKEHUS, CHIIa TPEHUS TTOKOSI, IPYTUe BUIBI
TpEHUs.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSATOTCHMS. YCKOpPEHHE CBOOOJHOTO MajeHHs. JBm)keHHe IUIaHeT
Bokpyr ComnHia. IlepBas kocMudeckas ckopocts. HeBecoMocTs 1 meperpysKu.

PaBHOBecue MarepuanbHOM TOUkH. AOcomOTHO TBEpHOEe Teno. PaBHOBecwe TBEPAOrO Tela C
3aKpPEIUIEHHON OCBI0 BpalieHus. MoMeHT cunsbl. LleHTp TsxecTn.

WNmnynec Tenma. M3meHenue ummynsca. Mmmynbc cumibl. 3aKOH COXpaHEHHs HMITylbca. PeaKkTHBHOE
JIBIDKEHUE.

Mexanndeckast paboTa 1 MOITHOCTh. PaboTa cuit TspkecTn, ynpyroctu, TpeHus. CBsi3b SHEpTUH U pabOTHI.
IloTeHnunanpHass HSHeprus Tena, MOAHATOTO HaJ MOBEPXHOCTBIO 3eMIH. lloTeHIManbHas SHEPrus CKaTou
npyxuHsl. Kunetnmueckas sHeprus. TeopemMa 0 KHHETHYECKOW SHEprHHM. 3aKOH COXPAHEHHS MEXaHWYECKOH
SHEPIHU.

JHemoncmpavyuu.

1. HabmoneHne MeXaHMYECKOTO JBHKEHUS Tejla OTHOCUTEIBHO PAa3HBIX T OTCUETA.

2. CpaBHeHHE IyTeH M TPAaeKTOPUIl IBIDKEHHS OJHOIO M TOTO K€ Tela OTHOCHUTENBHO PAa3HBIX Tel
OTCuéra.

H3Mmepenne cKopoCTH U YCKOPEHHSI IPSIMOJIMHEIHOTO JBUKEHUSI.

HccnenoBanue Npru3HAKOB PaBHOYCKOPEHHOTO JABIKEHHS.

Habmronenne qBHKEHNUS Tella 110 OKPYXHOCTH.

HaOmonenne MexaHWYeCcKnX SIBICHHH, IMPOMCXOMAMMX B cucTeMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBM)KEHHH OTHOCHUTEIIbHO KaOuHeTa (PU3HKH.

7. 3aBHCHMOCTbH YCKOPEHHS TeJa OT MacChl TeJla M ACUCTBYIONIEH Ha HETO CHJIBI.
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8. HaOmonenue paBeHCTBa CHIT TIPH B3aUMO/ICHCTBIH TEIL.

9. U3meHeHue Beca Teja MPU YCKOPEHHOM JIBHKECHUH.

10. Ilepenaua ummnymnbca Mpu B3aUMOJEHCTBUM TEL.

11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOIACHCTBUH TEIL.

12. CoxpaHeHue UMIyJbca IPU HEYIPYTroM B3aUMOJIECHCTBHN.

13. CoxpaHeHHe UMIyJIbca IPH a0COTIOTHO YIPYTroM B3anMOJEHCTBUN.

14. HabmroeHne peakTUBHOTO JBHKECHHUSL.

15. CoxpaHeHHE MEXaHHYECKOH PHEPTHH IPH CBOOOIHOM TaJICHHH.

16. CoxpaHeHHE MEXaHUYECKOW YHEPTUH NIPH IBIHKSHUH TeNa MO JeHCTBUEM IIPYKHHBL.

Jlabopamopnsvie pabomot u onvimel.

1. KoHcTpyupoBaHue TpakTa AN Pa3rOHAa M JANbHEHIIEro pPaBHOMEPHOTO JABMXKEHHUS IIAPUKA WM
TEJEKKH.
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10.

Omnpenenenne cpenHell CKOPOCTH CKOJNBXKEHUs Opycka WM ABMXKEHHs LIapUKa [0 HAKIOHHOW
TUIOCKOCTH.

Omnpenenenre YCKOPEHHs Tejla IPU PABHOYCKOPEHHOM JBMKEHHH 110 HAKIIOHHOW TJIOCKOCTH.
HccnenoBanne 3aBHCHMOCTH IMYTH OT BPEMEHHU NPU PABHOYCKOPEHHOM JBIDKCHHU 0€3 HayaIbHOM
CKOpOCTH.

IIpoBepka THIOTE3bI: €CIU TpPU PABHOYCKOPEHHOM JIBHKCHHH 0€¢3 HAYadbHON CKOpPOCTH IYTH
OTHOCSTCS KaK Psiji HCUETHBIX YKHCEN, TO COOTBETCTBYIOIINE POMEKYTKU BPEMEHH OJTUHAKOBEI.
HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBIKEHHS OT CHJIBI HOPMAILHOTO JIABIICHUSI.
Onpenencaue K03(GHUITMCHTA TPCHUS CKOJBKCHUS.

Omnpenenenue ECTKOCTH MPYKHHBL

Omnpenenenre pabOTHl CHIIBI TPSHUS NPU PABHOMEPHOM JIBHXKCHHH Tella MO TOPH30HTAIBHON
MOBEPXHOCTH.

OnpepencHue padOThl CHIIBI YIOPYTOCTH TPU MOABEME TPy3a C HCIONB30BAHUEM HEIOJBIXKHOTO U
MOJIBMXKHOTO OJIOKOB.

11. HM3yueHue 3aKOHa COXPAaHEHUS YHEPIUU.
Pazgen 9. Mexannuyeckue KoJ1e0aHus ¥ BOJTHBI.
KonebatenpHoe nBwxeHne. OCHOBHBIC XapaKTEPUCTHKU KOJEOAHWH: IIEPHOJ, YacTOTa, aMIUIMTY[a.

MateMaTiaecKuil ¥ Ipy>KUHHBIH MasTHUKA. [IpeBpaleHre SHeprin pu KoJieOaTeIbHOM IBIKCHHH.

3aryxaromue kojeOaHus. BbeiHyXIcHHbIC KoneOanus. Pesonanc. Mexanuueckue BosiHbl. CBoifcTBa
MeXaHn4yeckuxX BOJH. IIpononbHble M momnepeyHble BOJHBI. JlJIMHA BOJIHBI M CKOPOCTh €€ pachpOCTpaHEHUs.
MexaHuuyeckue BOJIHbI B TBEPIOM TeN€, CEICMUUYECKHUE BOJIHBI.

3Byk. ')poMKoOCTE 3ByKa 1 BEIcOTa TOHA. OTpaxkeHne 3Byka. MHPpa3ByK 1 yIbTpas3BYK.

Hemoncmpayuu.

ok wNRE

HaGmonenue koneGaHui T MO A€HCTBUEM CHIIBI TSHDKECTU M CHIIBI YIIPYTOCTH.
Habmonenune xoebaHuil rpy3a Ha HUTH U Ha TIPY)KUHE.

HaGumonenue BBIHYKICHHBIX KOJIeOaHUH 1 pe30HaHCca.

PacnipocTpaHeHre IPOAOIBHBIX H IONEPEYHBIX BOJH (Ha MOJEIH).

HaGumoenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTUYECKHUI pe30HaHC.

Jabopamopnvie pabomut u onvimel.

oA wWN e

7.
Pasnea 10. DinekTpoMarHuTHoOE 1M0Jie M 3JIEKTPOMATrHUTHbIE BOJIHBI.
ONeKTpOMarHuTHOE IoJie. DNEeKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3MEKTPOMAarHUTHBIX BojH. [llkanma

OnpezeneHue 4acTOTHI U TepHoia KojJeOaHNH MaTeMaTHUECKOro MasTHUKA.

Omnpenenenne 4acTOTHl M IEPHOJIa KoJleOaHU PYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH ITepro/ia KojieOaHNH MMOJBEIIEHHOTO K HUTH I'py3a OT AJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/a KojaeOaHuH Ipy>KHHHOTO MasgTHHKA OT MaccChl rpy3a.

[IpoBepka He3aBUCUMOCTH Nepro/ia KojebaHni rpy3a, MoIBEIICHHOTO K HUTH, OT Macchl Ipy3a.
OnbITH, AEMOHCTPHUPYIOUIHE 3aBHCHMOCTh IEepHOja KoleOaHWN MPYKMHHOIO MAasTHHKA OT MAaccChl
rpy3a U )KECTKOCTH NPY>KUHBI.

H3mepenne yckopeHHus CBOOOIHOTO Ma/IeHHS.

QJICKTPOMArHMTHBIX BOJIH. Hcnons3oBanue QJICKTPOMArHMTHBIX BOJIH JJIS COTOBOM CBSI3U.

DnekTpoMarauTHas mpupoja ceera. CKOpocTh cBeTa. BOHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.

2.

Jlabopamopnvie pabomot u onvimel.

1.

Pa3znen 11. CBeToBbBIE SIBJICHUS.

JlyueBas monens ceeta. Uctounuku cBera. [IpsMonnnelinoe pacnpocTpaneHue cBeta. 3atMeHus CoHIa u
JIynsl. Otpaxenue cBeta. Ilmockoe 3epkano. 3aKOH OTPaKEHHUS CBETA.

IIpenomnenne cBeTa. 3akoH MpeOMIICHUs cBeTa. [loJHOe BHYTpeHHEE OTpakeHue cBeTa. Vcmoib30Banme
MOJIHOTO BHYTPEHHETO OTPAXXEHUS B ONITUIECKUX CBETOBOJIAX.

Jlunza. Xox mydedt B nmH3ze. OnTHueckas cucreMa (poToammapara, MEUKPOCKOIA U Teyeckoma. ['J1a3 kak

CBoiicTBa 3NIEKTPOMAarHUTHBIX BOJH.
BonHoBBIE CBOMCTBA CBETA.

M3ydenune cBOMCTB ANIEKTPOMATHUTHBIX BOJH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.

ONTHYECKas cucTeMa. ban30pyKoCTh U TaIbHO30PKOCTb.
Paznoxxenne Oenoro ceera B crekTp. OmbiTel HeitoToHa. CloXeHHE CIIEKTpalbHBIX I[BETOB. Jlncmepcus

CBCTa.



JHemoncmpayuu.
IIpsimonuHeiiHOE pacpoCTpaHEHHE CBETA.
OTpakeHue cBeTa.
IonyueHne n300pakeHUH B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKasiax.
IIpenomnenue ceerta.
OnTU4ecKuii CBETOBOI.
Xon nyueit B coOMparomiei IuH3e.
Xox my4yell B pacceuBaroLel JIMH3E.
[Momyuenne n300paXxeHNH C MOMOIIBIO JINH3.
[puHnun neifctBus GoToanmnapaTa, MUKPOCKOIIA U TEIECKOTIA.
10 Monens rinasza.
11. PasnoxeHue 0eOro cBeTa B CICKTP.
12. Tonmy4yenue OenOro CBETa MPH CIOKCHUHU CBETA PAa3HBIX IBETOB.
Jlabopamopnwvie pabomol u onvimel.
1. HccnemoBaHue 3aBUCHMOCTH yTJIa OTPAYKCHHS CBETOBOTO JIy4a OT yIJIA TaCHHS.
2. H3zydeHue XxapaKTEepUCTUK M300pakeHUs IpeaMeTa B INIOCKOM 3epKalle.
3. MHccrnenoBanme 3aBHCHMOCTH yIiIa TIPEJIOMJICHHS CBETOBOTO JIyda OT YIJla THaJeHWs Ha TPaHUIC
«BO3IYX—CTCKIIO.
[Momyuenne n300paXeHUH C MOMOIIBIO0 COOMPAIOTIeH JINH3BI.
Onpenenenre GOKYCHOrO PACCTOSHHS U ONTHYSCKON CHIIBI COOMPAOIICH JTHH3HI.
OnBITH IO Pa3NIOKESHAIO OETIOTO CBETa B CIIEKTP.
OHI)ITI)I IO BOCHPUATHUIO LIBETA MPECAMETOB IMTPU UX Ha6J’IIOIL€HI/II/I 4e€pe3 UBECTOBLIC (I)I/IJ'H)prI
Pa3)1e.11 12. KBaHTOBBIE AIBJIE€HUS.
OmnsiTel Pesepdopna u mmanerapHas momens atomMa. Mogmens atroma bopa. Mcmyckanue w TOTJIONICHHE
cBera aToMoM. KBaHTbl. JIuHEeHYaTble CIEKTPHI.
PagnoakTuBHOCTE. Anb(da, Oeta- W ramma-usnyueHus. CTpoeHHe aTOMHOTO sapa. HykioHHas Monenb
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aToMHOTO sapa. M3otonsl. PaguoaktuBHble npeBpanieHus. [lepuoa nonypacnana aToMHBIX s1€p.
SInepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsI0BOrO M MAacCOBOTO YHCEN. DHEPrUsl CBA3H aTOMHBIX SIEP.
CBs13b Macchl ¥ 9Hepruu. Peakuuu cunTesa u aeneHus saep. Victounuku sueprun ConHIa 1 3BE31.
SnepHas sHepreTuka. JleiicTBUs paJOaKTUBHBIX U3JIy4YCHUH HA J)KUBBIC OPTaHU3MBI.
JHemoncmpavyuu.
CHeKTphl U3JIy4EHHUS U TIOTJIONICHHUS.
CriexTpbl pa3NnUYHbIX Ta30B.
CrexTp BogOpOA.
Habnronenue TpekoB B kamepe BunscoHa.
PaboTa cuérunka HOHN3NPYIOUINX N3ITY4CHHH.
Perucrpanus uzinyyeHus NpupoJHbIX MUHEPAJIOB U IIPOLYKTOB.
JIaéopamopubte pabomwl u onvimol.
1. HabmroseHne CIUTONIHBIX W JIMHEWYAThIX CIIEKTPOB HU3ITyUCHHSI.
2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH YACTHIIBI 10 TOPMO3HOMY IyTH (10 poTorpadusim).
3. H3mepenue pagnoakTUBHOTO (OHA.
I[HoBTOpPHTE/IBLHO-00001IAK0IIMIT MOYJIb.
IToBTOpUTENEHO-0000MMAOIINN MOY/Tb MIpEeIHA3HAYCH JUIA CUCTEMaTH3aluu B 0000IIeHNs IpeAMETHOTO
COJICp)KaHUSI M OIBITA JEATEIBHOCTH, NMPUOOPETEHHOTO TNPH HM3YYEHHH BCETO Kypca (HU3MKH, a TaroKe s
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MOATOTOBKA K OCHOBHOMY T'OCYIApPCTBEHHOMY 3K3aMeHy IO (H3MKe Ui OOy4aromIuxcs, BHIOpaBIINX 3TOT
y4eOHBIH MpeaMeT.

[Ipu nM3ydeHUN JAHHOTO MOAYJIS PEATM3YIOTCS M CHCTEMATH3UPYIOTCS BUABI EATEILHOCTH, HA OCHOBE
KOTOPBIX 00ecHeynBaeTCs JAOCTIDKCHHUE NPEAMETHBIX M METalpeIMETHbIX IIAHUPYEMBbIX Pe3yJbTaTOB 00ydYeHus,
(hopMupyeTCsl eCTeCTBEHHOHAYYHAs! TPaMOTHOCTh: OCBOCHNE HAYYHBIX METO/IOB MCCIIEOBaHMS SIBJICHUN TIPUPOIBI
W TEXHHUKH, OBJIAJCHHE YMECHUSAMH OOBACHATH (PU3UUECKHE SBJICHUS, IPUMEHSA IOJydeHHbIC 3HAHWSA, pemaTh
3aJjauy, B TOM YHCJI€ KAUECTBEHHbIE U IKCIIEPHMEHTAIIbHBIE.

IIpyHIMNMAaNbHO MAEATENBHOCTHBIM XapakTep MJAaHHOIO pasfela pealusyercs 3a Cc4é€T TOro, 4To
oOyuaromuecst BEITIONHAIOT 334aHHUs, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUH PAaclo3HaBaTh M HAYYHO OOBSICHATH (PU3NUECKHE SBICHHS B OKpYKarouen
HOPUPOJE U MOBCEIHEBHOMN JKU3HY;



HCIO0JIb30BaTh HAYYHBIC METOAbI UCCIICAOBAHUS (1)I/I3I/I‘ICCKI/IX HBHGHHﬁ, B TOM YHUCJIC U1 IMTPOBEPKU I'KIIOTE3

1 ITOJYYCHUA TCOPECTUICCKUX BBIBOIOB,

OOBIICHATE Hay4HbIC OCHOBBI Hanbojiee BaKHBIX Z[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX TeXHOJ’IOFHﬁ, Hanpumep,

IIPAKTUYECKOIO HCIOJIb30BAaHUSA PpA3JIMYHBIX MCTOYHHUKOB JHEPrUU HAa OCHOBE 3aKOHA IPEBPALICHUS U
COXpPAaHEHHs BCEX U3BECTHBIX BUIOB SHEPIHH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

W3zyuenne ¢pusnkn Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHUs HAIPABICHO HA JOCTIKCHNE TMYHOCTHBIX,

METaIpEeIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbrare n3ydenus: QUMK Ha YpOBHE OCHOBHOro o0Iero oGpa3zoBaHus y oOydaromierocs OyayT

C(lJOpMI/IpOBaHI)I CJICAYIOMNEC TUYHOCTHBIC PE3YJIbTAThI B YaCTU:

1) naTpMOTHYECKOI0 BOCTINTAHMSA:

- IPOSIBJICHUE MHTEpeca K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hU3NUecKol HayKH;

- IEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’KAaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMbIX M 3THUYECKHX IpoOieMm,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUH (U3HKH;

- OCO3HaHME Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPHHIUIOB B AEATEIBHOCTH YUYEHOIO;

3) 3cTeTH4eCKOro BOCIIUTAHUSA:

- BOCIPHUSTHE 3CTETUUECKHX KadyecTB (Pu3nuecKod Hayku: €€ TapMOHHUYHOTO IOCTPOCHUS, CTPOTrOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HAHUE LIEHHOCTH (PU3UUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HaHHS MHUpa, OCHOBBI Pa3BHUTHS
TEXHOJIOTUH, BAXKHENIIEH COCTABIIAIOILEH KYJIbTYPBI;

- pa3BHUTHE HAYyYHOI TF0003HATENBHOCTH, HHTEPECA K NCCIIEI0BATEIbCKON AEATEIHHOCTH;

5) hpopmupoBaHus KyJbTYPbI 310POBbSI H 3MOIMOHAJILHOI0 0J1ar0NOTYYHsI:

- OCO3HAaHHE IEHHOCTHU Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaXKHOCTH
mpaBuy  0€30MacHOrO TMOBEACHHWS Ha TPaHCIOpPTE, Ha JAOpOrax, C JJICKTPUYECKUM U  TEIUIOBBIM
000pyIOBaHHEM B JOMAIIHHUX yCIOBHAX;

- copMHUpOBaHHOCTh HaBbIKa pe(UIEKCHH, NMPU3HAHUE CBOErO IpaBa Ha OWMOKY M TAaKOro ke IpaBa y
JpYyroro 4eaoBeKa;

6) TPyA0BOr0 BOCIIMTAHUS:

- aKTUBHOE y4yacTHe B pEIIeHHM MPAaKTUYEeCKHUX 3a1ad (B paMKax CeMbH, 00pa3oBaTEIbHOI OpraHM3aIlUH,
ropoja, Kpas) TeXHOJIOTHYECKOH M COLMAIbHOI HAaNpaBICHHOCTH, TPEOYIONINX B TOM YHCIIE M (PU3MUECKUX
3HAHWH;

- HHTEpEeC K MPAKTUIECKOMY U3YUSHHIO PO EeCCUit, CBI3aHHBIX ¢ (PU3NKOIL;

7) 3K0JIOTHY€ECKOr0 BOCTIUTAHMS:

- OpHMEHTalMs Ha NMpHUMEHEHHe (PU3NYECKUX 3HAHWH Ul PEelIeHUs 3a/1a4 B 00JIACTH OKpY’KaroUled cpeipl,
IUTAHUPOBAHHS MOCTYIKOB M OLIEHKH X BO3MOXHBIX TOCIIEACTBUH JUI OKPY>KaIOIIEeH Cpeabl;

- OCO3HAHHE TTI00AIFHOTO XapaKTepa SKOJIOTHUECKUX MPo0IeM U IMyTel X perieHus;

8) ajanTanuu K M3MEHSIOIIUMCSH YCJIOBUSIM COLMAJILHOM M NPUPOAHON Cpeabl:

- MOTPeOHOCTh BO B3aMMOJCHCTBMM IIPU BBINOJHCHWM MCCIEAOBAHUA M TPOEKTOB (U3UUECKOI
HanpaBJICHHOCTH, OTKPBITOCTH ONBITY U 3HAHUAM APYTUX;

- IIOBBIIICHUE YPOBHA CBOCH KOMITETCHTHOCTH YEPE3 NPAKTUUCCKYIO ACATEIIBHOCTD,

- TOTpeOHOCTh B ()OPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIe (POPMYINPOBATH UEH, TIOHATHUS, THIIOTE3BI O
(u3HuecKuX 00BEKTaX U SIBICHUSIX;

- OCO3HaHME Ae(PUIINTOB COOCTBEHHBIX 3HAHUII 1 KOMIIETEHTHOCTEH B 001acTH (PHU3HKH;

- IVIAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUII;

- CTpeMJICHHE aHAJIM3MPOBATh U BBIABIATH B3aHMMOCBSI3M IIPHUPO/IBI, O0LIECTBA U 3KOHOMHKH, B TOM YHCIIE C
HCTIONBb30BaHUEM (PU3NIECKHUX 3HAHUH;

- OLEHKa CBOMX MAEHCTBHH € Yy4ETOM BIIMSHUS Ha OKPYKAIOIIYI0 CpPEAy, BO3MOXKHBIX TJI00albHBIX
MOCJIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATHI



B pesynbrare OCBOCHHS MpOrpaMMbl 1O (HU3WKE HA YPOBHE OCHOBHOTO OOIIETO 0oOpa3oBaHHs Y
obyuatorierocs OyayT chopMHUpOBaHbI MeTanpeIMeTHbIe pPe3yJbTaThl, BKJIIOYAMON[KE [103HABATEIbHbIC
YHHBEpCaJbHBIC y4YeOHBIC ICHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC Y4YCOHBIC JCHUCTBUS, PEryJsATHBHBIC
YHHBEPCaJIbHBIC YUCOHBIC CHCTBUS.

ITo3HaBaTe/IbHbIE YHHBePCAIbHbIE Y4eOHbIe JeiicTBU

Ba3zoBble 1oruveckue AeiicTBus:

®  BBIIBIITH U XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKU 00BEKTOB (SIBICHUIN);

e  yCTaHAaBJIMBATh CYIIECTBCHHBIN MPU3HAK KIaCCH(UKAIIIH, OCHOBAHUS I 0000IICHNS U CPaBHEHMS,

®  BBIIBIATH 3aKOHOMEPHOCTH ¥ NMPOTHBOPEYMS B pAaCCMAaTPUBAEMBIX (paKTax, NAaHHBIX U HAOIIONEHISIX,
OTHOCSIIUXCS K (PU3HMUYCCKUM SBIICHUSIM;

®  BBLIBIATH IPHYUHHO-CIICIICTBCHHBIEC CBSI3M MIPH M3YYCHNN (PU3WUCCKUX SBICHUN W IPOLIECCOB, IENaTh
BBIBOZIBI C MCTIOJIB30BAaHNEM JCTyKTHBHBIX U MHIYKTHBHBIX YMO3AKIIOUCHHUH, BRIABUTATh THIIOTE3HI O
B3aUMOCBSI3SIX (PU3NYECKUX BEIMYMH;

®  CaMOCTOSITENILHO BBHIOMpATH croco0 pelleHus yuyeOHOH (u3uyeckor 3ajaun (CpaBHEHHE HECKOJIBKHX
BapHaHTOB peIICHHUS, BBIOOpP Hamboliee MOAXOMIAIMIETO C YYETOM CaMOCTOSATENBFHO BBIICICHHBIX
KpPHUTEPUEB).

Ba3oBble ucciiefoBaTe1bCKHeE NeCTBHUS:

®  HCHOJB30BAThH BOIPOCH KaK UCCIIENOBATEIbCKII HHCTPYMEHT IO3HAHUS;

®  TPOBOIUTH IO CAMOCTOSTEIFHO COCTaBICHHOMY IUIAHY OTIBIT, HECIOKHBIA (PH3MUSCKUIA IKCTIEPUMEHT,
He0OoJIbIIOE UCCTeJ0BaHHEe (PU3NYECKOTO SIBJICHUS;

e  OICHWBATh HA NMPHUMEHHUMOCTh W JIOCTOBEPHOCTh WH(OPMAIHIO, IOIYUYCHHYIO B XOJE HCCICIOBaHUSI
WITH SKCTICPHMEHTA;

®  CaMOCTOATENBHO (OPMYJIHpPOBaTh OOOOIIEHMS W BBIBOABI 10 pe3yjlbTaraM MpPOBEAEHHOTO
HaOJFOICHUS, OTIBITA, HCCIICJOBAHNS;

e MPOTHO3UPOBATH BO3MOXKHOE NaNbHEHIIee pa3BUTHE (U3NUIECKHUX IPOIECCOB, a TAK)KE BBIABHUTATH
TMPCAIOJIOKCHUA 06 HX PAa3BUTHUU B HOBBIX YCJIOBHUAX U KOHTCKCTaX.

Pa6ora ¢ undopmanueii:

e MPHUMEHATH Pa3HMYHBIC METOJIBI, MHCTPYMEHTHI M 3alPOCHI MIPH TOWCKEe M 0TOOpe MH(GOpMAINU WIIH
JTAaHHBIX C YUETOM MPEATIOKEHHON yueOHOM (pu3ndeckoil 3agaun;

®  aHAIM3MPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATh MHPOPMALIMIO PA3IMYHBIX BHAOB U (HopM
MIPEICTABICHUS;

®  CaMOCTOSTENBHO BHIOMpPATh ONTUMAIEHYIO (OPMY IIPEICTABICHUS WHPOPMALNU U HILTIOCTPHUPOBATH
permraemble 3a/1a4i HECI0KHBIMH CXEMaMH, AUarpaMMaMu, HHOU TpaguKoi  NX KOMOWHAIUAMHU.

KoMmyHukaTuBHbIe yHUBepcaibHble yueOHbIe 1elCTBUS:

e B xoze 00CYX/IeHUS y4yeOHOrOo MaTephaa, pe3yJlbTaToB JabOpaTOPHBIX PadOT M MPOECKTOB 33aaBaTh
BOIIPOCHI 1O CYHIECTBY o6cy>KaaeMoﬁ TEMBI U BbICKA3bIBaTh UJICH, HALICJICHHBIC HAa PCIICHUEC 3adaun U
nojiep’kaHue OJ1aro)kenaTeIbHOCTH OOICHHNS;

®  CONOCTaBIATH CBOU CYKICHUS C CYKICHHAMH JAPYTUX YIACTHHUKOB JHANOTa, OOHAPYKUBATh Pa3iIuue
U CXOJCTBO MO3UIIHH;

o BbIpaXXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e yONMYHO TPENCTABIATH PE3YIBTATHl  BBIOJHEHHOTO (DM3MYECKOTO OIBITa (IKCIEPHMEHTA,
WCCIIeIOBaHMsI, IPOEKTA);

e T[IOHMMAaTh M HCIIOJIF30BATh IPEHMYIIECTBA KOMAHIHON M WHIMBHUAYAIBbHOH pabOTHI MPH pEIICHUU
KOHKPETHOH (pr3nueckoit mpoOiIeMsr;

e [pPUHUMATH LEJH COBMECTHOW JESATEIbHOCTH, OpPraHU30BBIBATH JEHCTBUS MO €€ JOCTHKEHHIO:
pacnpenenaTh poiiu, o0CYKIaTh MPOIECCH M pe3ybTaThl COBMECTHON paboTHI, 0000IaTh MHEHUS
HECKOJILKUX JIFOJICH;

®  BBINOJHATH CBOIO YacTh Pa0OTHI, TOCTUTAs KAYeCTBCHHOTO pe3yiabTaTa II0 CBOEMY HAIPABICHUIO U
KOOPAUHUPYSA CBOU )ICI\/’ICTBI/IH C APpyIruMHU 4JICHAMU KOMaH/bI,

o OLICHUBATh KAa4e€CTBO CBOCro BKJIaJa B O6L[II/II¥I IMPOAYKT TI0 KpUTEPUAM, CaAMOCTOATCIHBHO
c(hOpMYITHPOBAHHBIM YYaCTHUKAMH B3aHMOJICHCTBUS.



PeryassTuBHBIC yHHBepcalabHbIe y4eOHbIE 1elCTBUSA

CaMoopraﬂnsaum{:

BBISBJIATH NPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTyalMsX, TPEOYIOUMX s pemeHus: GU3HIECKUX
3HAHUI;

OPHEHTHPOBATHCS B PA3MMYHBIX NOAXOAAX MPUHITHS PEIICHNH (MHINBHIYAIbHOE, IPUHATHE PEIICHUS
B IpyIIe, IPUHATHE PELUICHUI TPYIIO);

CaMOCTOSATENIbHO COCTABJISITh aJTOPUTM pelleHHs: (QU3MYECKOH 3a/aud WM IIaHa HMCCIIEAOBAHUS C
y4€TOM HMEIOUINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh MpEAaraeMble
BapUaHTHI PELICHMUIA;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

CaMOKOHTPOJIL, IMOIUOHAJILHbIH HHTEJIEKT:

JlaBaTh aJIcKBATHYIO OLICHKY CUTYallud U NPEAJIaraTh IJIaH €€ U3MEHEHMNS;

OOBSCHATh NPUYUHBI JIOCTHDKEHUS (HEJIOCTYDKCHHMS) Ppe3yJbTaToB JESTEIbHOCTH, IaBaTh OLCHKY
NpUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JEATEIHLHOCTD (B TOM YHCIIE B XOJ BBIIOJHEHNS (PU3NYECKOTO HCCIICTOBAHUS
WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENILCTB, N3MEHUBIIUXCS CUTYAIMH, yCTAHOBJICHHBIX OIIUOOK,
BO3HUKILUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YIIbTATA LIETH U YCIOBUAM;

CTaBUTH ceOs1 HA MECTO JPYTOro YeJIOBEKA B XOJI€ CIIOPA WIIN AUCKYCCHU HA HAYYHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HABAaTh CBOE NPaBO Ha OIIMOKY MpPH pEmIeHWH (U3UUCCKUX 3a7ad WIN B YTBEPXKICHHUAX Ha
Hay4HBIE TEMBI M TAKOE 7K€ IPaBO JPyroro.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOydeHust B 7 KJiacce IpPEAMETHBIC PE3yJbTaThl HAa 0a30BOM YPOBHE MOJDKHBI OTpakaTb
c(OpPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS yMEHHI:

UCIIOJNIb30BaTh MOHATHUS: (U3UUECKHE W XUMUYECKHUE SIBJICHMS, HAOIIOJCHUE, SKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, €IMHULBI (U3MYECKUX BEIWYMH, aTOM, MOJIEKYJla, arperatHble COCTOSHHUS BEIEeCcTBA
(TBEpmOE, >KMAKOoe, Ta3000pa3HOE), MeXaHH4YecKoe MBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEpHOE,
MPSIMOJIMHEHHOE), TPAeKTOpUs, PaBHOACUCTBYIOIIas cuia, nedopmanus (ynpyras, IUIacTHUECKast),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

pa3nnuate siBieHUS (Aud¢y3us, TEIIOBOE ABIKCHHE YACTHI[ BEUIECTBA, PABHOMEpPHOE IBH)KCHUE,
HEPaBHOMEPHOE ABM)KEHUE, MHEPLIMS, B3aUMOACHCTBHE TEJ, paBHOBECHE TBEPABIX TEN € 3aKPEIIIEHHON
OCBIO BpAICHHUS, Nepefada MaBICHUA TBEPABIMH TeJIaMM, KHAKOCTSIMHM M TazaMu, aTMochepHoe
JIaBJIeHUe, IUIaBaHWE TeJl, MPEBpAlICHUS MEXaHHMYECKOW JHEpruH) IO ONHCAHUI0 HX XapaKTepHBIX
CBOWCTB ¥ Ha OCHOBE OITBITOB, JIEMOHCTPHUPYIONINX TaHHOE (PH3MUECKOE SBICHHUE;

pacro3HaBaTh NPOSBICHHUE W3YUEHHBIX (PU3MUYECKUX SBICHUH B OKPYXAIOUIEM MHpE, B TOM YHCIE
(u3ndeckue SBICHHUA B INPHUPOJE: NPUMEPHI ABWXKCHHSA C PA3IMYHBIMH CKOPOCTSIMH B JKHBOH H
HEXXUBOW TPUPOJIE, NEHCTBUE CHIIBI TPEHUS B TIPUPOJIC W TEXHHKE, BIUIHUEC aTMOC(PEPHOTO IABICHHUS
Ha XMBOH OpPTaHW3M, IDIABaHUE PHIO, pBIYAard B Telle YeIOBEKa, MIPH 3TOM MEPEBOIUTH MPAKTUICCKYIO
3a/1a4y B yueOHYI0, BBIICIIATh CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKY) (GH3UUECKUX SBICHUM;

OIMCHIBATh HM3YYCHHBIC CBOMCTBAa TeN W (PU3MUCCKUE SBICHHS, HCIONB3YsS (U3NUCCKHE BEIUUUHBI
(Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSIS CKOPOCTh, CHIAa YIPYTOCTH,
CHJIa TSKECTH, BEC Tella, CHJIa TPeHHs, JIaBiIeHne (TBEPAOTO Teia, SKUAKOCTH, Ta3a), BEITAJKHUBAIOMIAS
cuila, MexaHH4deckas paboTa, MOITHOCTh, IIEUO CHJIBI, MOMEHT CHJIBI, KO3((HUIMEHT IMOJIE3HOrO
JEACTBUS MEXaHHM3MOB, KHHETHYECKas W TOTCHIMANbHAS OSHEPIHsi), MPH OINKCAHWH HPABUILHO
TPaKTOBaTh (PU3UUECKUI CMBICI WCHOIB3YEMBIX BEIIMYMH, UX 0003HAUYEHUS M €IWHUIBI (PU3UICCKUX
BEIMYHMH, HAaXOOUTh (OPMYNBI, CBS3BIBAIOIINE MaHHYI (H3WYECKYI0 BEIWYMHY C JAPYTHMH
BEJIMYMHAMHU, CTPOUTH TPAQUKH N3YICHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEIHUYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (M3MUYECKHE SIBICHUS M HPOLECCH, MCIOJB3Ys IMPaBUa CIOKCHUS
cun (BIOJb OMHOM TpsiMol), 3akoH ['yka, 3akoH Ilackams, 3axoH Apxumena, IPaBHIO PAaBHOBECHS
peryara (0J10Ka), «30JI0TOE MPABHIIOY» MEXaHUKH, 3aKOH COXPAHECHUSI MEXaHIMIECKON SHEPTHH, TIPH 3TOM
JIaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3aIUCHIBATH €0 MATEMATHYCCKOE BBIPAKCHHE;



OOBSACHATH (PU3MUYECKUE SIBICHUS, NTPOLIECCH M CBOWCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE CUTYaLlUi
MPaKTUKOOPHEHTHPOBAHHOTO  XapaKTepa: BBIABIATE NPUYMHHO-CICACTBEHHBIE CBS3U, CTPOUTH
00bsCHEHUE U3 1—2 JIOTMYECKUX LIaroB ¢ ONOpoil Ha 1—2 N3ydeHHBIX CBOWCTBA (PU3NYECKHX SIBIICHHH,
(u3MUeCcKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

pemiate pacuyéTHble 3amaun B |—2 meificTBUS, HCHONB3YyS 3aKOHBI U (HOPMYINBI, CBSI3BIBAOLINE
(u3puecKkre BENUYMHBI: HAa OCHOBE AaHAJIN3a YCJIOBHMS 33Jadd 3alHCBIBATh KPaTKOE YCIOBHE,
MOACTABIATh (DU3UUECKHE BEIUYUHBI B (DOPMYNBI U IPOBOJIUTH PAcU€Thl, HAXOJHUTh CIIPABOYHBIC
JaHHBIC, HEOOXOIUMBIC I PEIICHHS 3a]ad, OLCHWBATh PEATMCTUYHOCTD ITOJydCHHON (DPU3HUECKOM
BEITMYHHBI;

pacrno3HaBath MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUThH MPH MOMOIIN (PU3NYECKUX METOJIOB, B ONMHCAHUN
UCCIICIOBaHNS BBLJIENIATH IPOBEPsEMOe NMPEANOoIoKEeHHEe (THIIOTe3Y), pa3indyaTh U HHTEPIPETUPOBAThH
MOTyYCHHBIN pe3yiIbTaT, HAXOAUTh OMIMOKH B XOJIE OIIBITA, AETATh BBIBOJBI IO €T0 PE3yIbTaTaMm;
NPOBOJUTH OMNBITBHl MO HAOMIOACHUIO (U3MYECKUX SBICHUH WM (U3UYECKHX CBOWCTB Tei:
(opMynupoBaTh IpPOBEPSEMBIC  IMPEIINOJOXKEHHUs, COOUpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyIOBaHUS, 3aIIMCHIBATE X0/ OTBITA X ()OPMYIHPOBATH BBIBOJIBI;

BBITIOJTHATH MPSIMBIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI U TEMIIEPATyPHI C
UCIIOJIb30BAaHUEM aHAJOTOBBIX U LU(POBEIX NPUOOPOB, 3alMCHIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM
3aIaHHOH a0COFOTHOM MOTPEITHOCTH N3MEPEHHIA;

MPOBOAUTDH HCCIIEIOBAHUE 3aBUCHMOCTH OTHOW (PU3NUECKON BEIIMYUHBI OT APYTOH C MCHONb30BaHUEM
HpSAMBIX HM3MEpPEeHUH (3aBUCHMOCTH IIyTH PaBHOMEPHO JBHXKYIIErocs Tejla OT BPEMEHH ABIKCHUS
Tela, CHJIBl TPEHUS CKOJBKEHHs OT Beca Tela, KauecTBa 0OpaOOTKM IOBEPXHOCTEH Tel H
HE3aBUCHUMOCTU CHIBI TPEHHS OT ILIOLIAJU CONPHUKOCHOBEHHUS TE€J, CHIBI YIPYTOCTH OT YIJIMHEHHUS
MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHOM YacTH Tella U OT MIIOTHOCTH KUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJla, OT IIIyOWHBI, HAa KOTOPYIO MOTPYXEHO TeJO, YCIIOBUH INJIaBaHUS
TeJl, YCIIOBUI paBHOBECHS pbldara U OJIOKOB), y9acTBOBATh B INIAHUPOBAHWHU Y4€OHOTO MCCIIEOBaHN,
coOMpaTh YCTAaHOBKY M BBINOJHATH H3MEPEHHMS, CIEAYs NPEIIOKEHHOMY IUIaHy, (HUKCHPOBATH
pe3ysbTaThl MOJNYYEHHOIH 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BUJAE MNPEIJIOKEHHBIX TaOIHL U
rpaduKoB, AETATh BEIBOABI IO PE3yIbTATaM HCCIICTOBAHS;

MPOBOANTH KOCBEHHbIE N3MEPEHUS (PU3NIECKUX BEIMUYHH (MIIOTHOCTH BEIIECTBA XKUAKOCTH M TBEPAOTO
TeNa, CWJIa TPEHUs CKOJBKEHHUS, JaBJICHHE BO3AyXa, BBITAJIKHBAIONIAs CHJIA, ACHCTBYIOIIAs Ha
NOTPYXEHHOE B )KUAKOCTh TeJ0, KO3(D(DUIMEHT TOJIIE3HOTO NEHCTBHS MPOCTHIX MEXaHU3MOB), CIENys
NPEIOKEHHOW HWHCTPYKIMHM: TIPU  BBINOJIHEHWH H3MEPEHHH coOMpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYHCIIATH 3HAYE€HUE NCKOMOH BEITMUUHBI;

co0Jo1aTh paBHiIa TEXHUKK 0€3011acHOCTH NpH paboTe ¢ 1abopaTopHbIM 000PYI0BaHHEM;
yKa3bIBaTh NPHHIUIEI JEHCTBHS TPHUOOPOB M TEXHWYECKUX YCTPOMCTB: BECHl, TEPMOMETD,
JMHAMOMETp, COOOIIAIoIIMecss COCyZIbl, OapoMeTp, phldar, MOABMXKHBIA M HEMOABHXHBIA OJIOK,
HaKJIOHHAs TJIOCKOCTb;

XapaKTepHU30BaTh MPUHILUIIBI JEHCTBUS N3yUCHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOH Ha
X OnMcaHus (B TOM 4YHCJe: NOALIMITHWKH, YCTPOMCTBO BOJONPOBOJA, THMAPABIMYECKUH Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeOMETp), UCIOJIb3ysl 3HAHHS O CBOMCTBAX (hPU3UUECKHUX
SIBJICHUH ¥ HEOOXO0ANMbIe (PU3NUECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOANTH TNpPHUMEPHl (HAaXOIUTh HHMOPMALMIO O TpHMEpax) IPaKTHYECKOTO HNCIIOJIb30BAHUS
(u3MUecKUX 3HAHWI B TMOBCEIHEBHOW >KM3HM Uil oOecrieueHHs O€301IacHOCTH HpH OOpaIeHHH C
npubopaMH W TEXHHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3I0pPOBbS U COONIIOJCHHS HOPM
9KOJIOTUYECKOr0 MOBEJIEHNS B OKPYKaIOIIEH cpenie;

OCYILIECTBIISITH OTOOp HMCTOYHMKOB HH(popMmanmu B HHTepHeTe B COOTBETCTBHM C 3aJaHHBIM
MTOWCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUHM M IMyTEM CPaBHEHHS PAa3IHUYHBIX HCTOYHHKOB
BBIIENIATH MH(OPMAIIHIO, KOTOPAs SBISIETCS MPOTUBOPEUYNBON MIIH MOKET OBITH HETOCTOBEPHOM;
WCIIOJNIb30BaTh NPH BHIITOJHEHHH YYEOHBIX 3aJaHUi HAayYHO-TIOMYJIIPHYIO JINTEpaTypy (usndeckoro
CONIEpXKaHWs, CIPaBOYHBIE MaTepHainbl, pecypchl cetm MHTepHeT, Bmagere mnpuéMamu
KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHus HHPOPMAIIUH U3 OJHON 3HAKOBOH CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHCHMEHHBIE M YCTHBIE COOOLIEHUS] Ha OCHOBE 2—3 HCTOYHHMKOB
nHopManuy (U3NUECKOTO COJIEp)KAaHHS, B TOM YHUCIE IyOJIMYHO JEaTh KpaTKHe COOOIICHUS O
pe3yabpTaTax MPOEKTOB MIIM Y4eOHBIX MCCIEIOBAHMHN, IPH 3TOM I'PaMOTHO HCIIOJIB30BaTh M3YYCHHBIH
MOHATUHHBIN anmnapar Kypca GU3HKH, COPOBOX/IATh BHICTYIIJICHUE IIPE3CHTAINEH;



Ipyu BbINOJHCHUU y‘l€6HI>IX MPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacopeaciasaTb 0053aHHOCTH B rpynme B
COOTBETCTBHUHM C IIOCTABJICHHBIMH 3aJa4daMH, CJICAWUTH 34 BBIIIOJHCHHCM IlIaHa I[eﬁCTBHfI, aICKBAaTHO
OLICHUBATb COOCTBEHHEBIIH BKJIa4 B JCATCIIbHOCTb TI'PYHIIbl, BbICTPAUBATL KOMMYHHKATUBHOC
B3aPIMOHeI>iCTBPIe, YYUTBIBass MHCHHUC OKPYIKAIOMINUX.

K koHmy oOyueHns B 8 KJacce IpeIMETHBIE pe3ysbTaThl HAa 0a30BOM YPOBHE HOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTH Y O0YJAFOITIXCS YMEHHM:

UCIONIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJEKYN, TElJIOBOE€ [BUKEHHE aTOMOB U MOJEKYII,
arperaTtHple COCTOSIHMSI BEIIECTBA, KPHUCTAUIMYECKHE M aMOp(HbIC Tena, HACHIIICHHBIH ¢
HEHACHIICHHBIN Map, BIAKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTHs, TEIUIOBOI ABHUIaTElb,
SJEMEHTApHBIN JNEeKTPUUYECKUI 3apsif, 3JIEKTPHUECKOoe IIoJle, NPOBOAHUKUA M AUIIEKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T0JIE;

pasnuuath SIBIEHHS (TEIUIOBOE pACIIMPEHHWE M CKaThe, TeIUlonepenada, TEIIOBOE PaBHOBECHE,
CMauuBaHMe, KaNWUIAPHBIE SBJIEHUS, HCIApeHUe, KOHJCHCAlUs, IUIaBIE€HUE, KPUCTAJUIM3aLUs
(oTBepaeBaHME), KUIEHHME, TeIulonepenadya  (TEIUIONPOBOAHOCTb,  KOHBEKIUS, U3JIy4EHUE),
3NIEKTPU3ANUSA TEI, B3aUMOJICHCTBHE 3apsOB, JEHCTBHUS 3JIEKTPHIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMO/ICHICTBIE MarHUTOB, IEMCTBHE MArHUTHOTO TOJIA HAa IMPOBOJHHUK C TOKOM, JIEKTPOMAarHUTHAS
UHAYKIMS) [0 OIMCAaHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIMBITOB, AEMOHCTPUPYIOUIUX JaHHOE
(usmUuecKoe SBICHHE;

pacno3HaBaTh NPOSABICHUE HM3YUCHHBIX (M3WUYECKUX SBICHHH B OKpPY’KAalOIIEM MHpE, B TOM YHCIIE
(u3nyeckre sBICHUS B MPUPOJIE: NOBEPXHOCTHOE HATSDKEHHE M KAIWIUIIPHBIC SBJICHUS B MPUPOJE,
KpUCTaJUIBl B Ipupoje, uzdydenue ConHIA, 3aMep3aHue BOZOEMOB, MOpCKUe Opu3bl, oOpa3zoBaHue
pOCBI, TyMaHa, WHEs, CHEra, OXJEKTPHYECKUE SBICHHS B arMocdepe, 3JIEKTPUYECTBO IKHBBIX
OpPraHU3MOB, MarHUTHOE TI0JIe 3eMJIH, Ipei MOJIIOCOB, POJIb MATHUTHOTO TMOJISL IS JKH3HH Ha 3emile,
NOJSIPHOE CUSIHWE, TIPH O3TOM IIEPEBOJAUTH IMPAaKTHYECKYyIO 3a7adyy B Yy4eOHYIO, BBLICNSATH
CYIIIECTBEHHbIEC CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHUI;

ONUCHIBATh N3Yy4YCHHBIC CBOWCTBA TeJN W (PU3WYECKUE SIBJICHHSA, WCIIONB3YS (U3NIECKUE BEIMYUHEI
(TemmepaTypa, BHYTPEHHSAS 3HEpPIrHs, KOJIMYECTBO TEIUIOTH, yAENbHas TEIUIOEMKOCTh BEIECTBA,
ylIenpHas TEIUIOTa IUIaBJICHHUS, yAETbHas TEIUIoTa MapooOpa3oBaHuWs, yAETbHAas TEIUIOTa CrOpaHus
TOIUINBA, KOA(PQUIMEHT II0JIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENbHAS BIIAXXHOCTh
BO3/lyXa, OJJEKTPUYECKUH 3apsj, CHJIa TOKa, 3JIEKTPUYECKOE HampshKEHHE, COIPOTHBICHUE
MPOBOJIHUKA, yIEIbHOE CONPOTHUBIECHUE BEIIECTBA, pab0Ta U MOILIHOCTb 3JIEKTPUUECKOrO TOKa), MpU
ONMCAaHNM TIPABWIIBHO TPAaKTOBAaTh (M3MYECKUI CMBICT HCIOJIb3YEMbIX BEJIMYMH, OOO3HAYECHUS U
eIMHNLB! (PU3UUECKHUX BEJIMYNH, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE NAaHHYIO (DH3HUYECKYIO BEIHMUNHY
C IPYTUMU BEJIMYMHAMH, CTPOUTH IpaKK U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIHYHH;
XapaKTepu30BaTh CBOICTBA Tel, (pru3nuecKue sBICHUS U IPOLECCH, UCIOIb3Ys! OCHOBHBIEC TIOJIOKECHUS
MOJIEKYJISIPHO-KUHETHIECKOH TEOpUH CTPOEHMS BEIECTBA, IPUHIMI CYNEPIO3HWINH Mojed (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsAza, 3akoH OMa I ydyacTKa IIeny, 3aKoH Jlxoyms—
JleHna, 3aKOH COXpaHCHMS OBHEPIUM, IPU STOM JaBaThb CIOBECHYIO (DOPMYIHPOBKY 3aKOHa U
3aIMCBIBATh €r0 MaTeMaTHUECKOE BEIPasKeHNE;

OOBSICHATH (PU3MUECKHE TPOIECCHl M CBOWCTBA TeJ, B TOM 4YHCIE W B KOHTEKCTE CHUTyaIui
MPaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa: BBIABIATh INPUYHMHHOCIECACTBEHHBIE CBSI3H, CTPOHTH
0o0BsicHEeHHE M3 |—2 JTOTHYECKUX IIaroB ¢ OMOPOX Ha 1—2 M3yYEHHBIX CBOWCTBA (PM3NUECKUX SIBIICHUM,
(hM3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH];

peuwiate pacuéTHble 3ajaud B 2-3 JeHCTBUS, WCHOJB3Ys 3aKOHBI W (OpMYJIbI, CBSI3bIBAIOLIHE
(u3MUecKre BEIMYMHBL: HA OCHOBE aHAJIN3a YCJIOBHS 33a4H 3aIIUCHIBATh KPATKOE YCIOBHE, BBISBISATDH
HEJIOCTATOK JIaHHBIX JUIS PELICHUs 3a/laud, BBHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE IS €€
pemeHns, MPOBOIUTH pacu€Thl M CPaBHHUBATH IOJMYYCHHOE 3HAYCHHWE (U3NYECKOH BEIMYMHBI C
M3BECTHBIMH JAHHBIMU;

pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOXKHO PELINTh NPH MOMOIIN (PU3MYECKHX METOJIOB, HCIIOJIb3YS
ONMCaHWE WCCIEJOBaHMSA, BBIJICIATH IPOBEPSEMOE IIPEAINOIOKEHHE, OIEHWBATh IPAaBUIBHOCTH
MOpPsi/IKA IPOBEICHUS HCCIIEIOBAHNS, AETaTh BEIBOIBI;

NPOBOJUTH ONBITHl 10 HAaOMIOJECHUIO (HU3MYECKUX SIBICHUH WIM (U3MYECKHX CBOWCTB Tel
(xanmwuIApHBIE SBICHUS, 3aBUCUMOCTB JIABJICHHS BO3JyXa OT €ro o0bEéMa, TeMIlepaTypbl, CKOPOCTH
mporiecca OCTHIBAHMSA M HArpeBaHMS MNPH H3IYYCHHH OT I[BeTa W3Iydaromied (IOTJoIIaroneil)
MOBEPXHOCTH, CKOPOCTh UCIAPEHHS BOABI OT TEMIEPATYyphbl KHUIKOCTU U IJIOIMIAAN €€ IMOBEPXHOCTH,
JNEKTpHU3alMs Tel M B3aUMOJECHCTBUE DIIEKTPUYECKHX 3apsjiOB, B3aUMOJAEHCTBHE IOCTOSHHBIX



MarHuTOB, BU3yaJdM3allis MarHUTHBIX HOJE€H MOCTOSHHBIX MAarHUTOB, AEWCTBUS MAarHUTHOIO MOJs Ha
MPOBOJHUK C TOKOM, CBOWCTBA JIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJIBUraTeNIs MOCTOSHHOIO TOKA):
(opMynupoBaTh IpPOBEPSEMBIC  MPEIINOJOXKEHHUsS, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyIOBaHMsI, ONICHIBATH X0/ OIBITa U (YOPMYIIUPOBATH BHIBOABI;

BBINIOJHATh TIPSIMBIE HM3MEPEHUS TEMIEPATyphl, OTHOCHUTEIBHOH BIAXKHOCTH BO3JyXa, CHIBI TOKa,
HalpsOKEHUSI C  HWCIOJb30BAaHWEM AHAJIOTOBBIX IPHOOPOB M JAATYMKOB (DU3MUYECKHX BEIMYHH,
CpaBHMBaTh PE3YJIbTAThl H3MEPEHHI C yUETOM 3a/1aHHOM aOCOIIOTHOM MOIPEITHOCTH;

MPOBOAUTDH HCCIIEOBAHNE 3aBUCHMOCTH OTHOW (PU3NYECKON BEIMYUHBI OT JPYTOi C UCIIOIb30BAHIEM
OpSAMBIX HW3MEPEHUH (3aBHCHMOCTH COIPOTHBJICHHS IPOBOJHMKA OT €ro [UIMHBI, IUIOLIAIH
MONEPEYHOT0 CEUeHHs U YAEIBHOTO CONPOTHBIICHMS BELIECTBAa NPOBOJHHUKA, CHUJIBI TOKA, WAYIIEro
gepe3 MPOBOJHHMK, OT HamNpsDKEHUS Ha IPOBOJHMKE, HCCICAOBAaHHE IOCIEAOBATEIBHOTO H
MapauIeIbHOTO COEJMHEHWH IPOBOJHHKOB): IUIAHHPOBATh HCCIEIOBAHUE, COOMPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CleAys NpPEII0KEHHOMY IUIaHy, (DUKCHpOBAaTh pe3yJibTaThl IOJTYYEHHOM
3aBUCHMOCTH B BHJI€ TaONUI] U TpahMKOB, JIeNaTh BBIBOJBI 110 PE3YJIbTaTaM UCCICAOBAHHUS;

MPOBOANTE KOCBEHHBIE H3MEpEHMS (GHU3MYECKHX BeNWYMH (yIeNbHAs TEIUNIOEMKOCTh BEIECTBA,
COINPOTHBJICHHUE TPOBOJHHKA, pab0Ta ¥ MOIIHOCTh 3JIEKTPUYECKOr0 TOKA): IUIAHWPOBATh U3MEPEHUS,
coOMpaTh HSKCIEPUMEHTANIBHYIO YCTAHOBKY, CJEIys IPEUIOKEHHOW WHCTPYKUHMH, M BBIYHCISATH
3HA4YEHHE BEITNINHBL;

co0roIaTh paBHiIa TEXHUKH 0€301acHOCTH NpH paboTe ¢ 1abopaTopHBIM 000PyI0BaHHEM;
XapaKTepU30BaTh IPHHIUIIBI IEHCTBHUS N3yYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOi Ha
UX ONMCaHUS (B TOM YHCIIE: CHCTeMa OTOIUICHHUS JOMOB, TUTPOMETp, IapoBas TypOUHA, aMIepMeTp,
BOJIBTMETp, CUETUMK 3JICKTPUUCCKON SHEPTUM, 3JIEKTPOOCBETUTENbHBIC NMPHOOPHI, HAarpeBaTeIbHbIC
INEKTPONIPUOOPHI (IIPUMEPBI), EKTPHUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, JJIEKTPOJBHUIATENh
MOCTOSIHHOTO TOKA), HCIONBb3ys 3HAHMSA O CBOWCTBaX (HM3MYECKUX SIBJICHUH M HEOOXOAHMMbBIE
(u3HUEeCcKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOWCTBA M M3MEPHUTENbHBIE MHPUOOPHI MO CXeMaM |
CXEMaTU4YHBIM PUCYHKaM (PKHMAKOCTHBIM TEepMOMETp, TEpPMOC, MCHUXPOMETP, T'HIPOMETpP, IBUraTelb
BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI JJIEKTPHUUCCKHX Ieneil ¢
MIOCJICIOBATENLHBIM 1 MapaUIeIbHBIM COCIMHEHHEM 3JIEMEHTOB, Pa3indas yCIOBHBIC OOO3HAYCHUS
3JIEMEHTOB 3JICKTPUYECKUX LIeTel;

NPUBOAMTH TMpPUMEPHl (HAXOIUTh HH(OPMALMIO O MpHMepax) MPaKTHYECKOTO HCIIOJIb30BAHUS
(u3MUecKUX 3HAHUI B MOBCEIHEBHOW JKM3HM Uil oOecriedeHHs O€30MacHOCTH TpH OOpalieHuH C
npudopaMn ¥ TEXHHMYECKHMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS M COONIIOAEHHS HOPM
9KOJIOTMUECKOTI'0 MIOBEJICHUSI B OKpYKalolleil cpeze;

OCYIIECTBIISITh IOUCK MH(pOpMannu (HU3NIECKOTO cojiepkanns B MHTepHeTe, Ha OCHOBE MMEIOIINXCS
3HAHWH W TYTEM CpaBHEHHMS JIOTIOJHMUTEIBHBIX HCTOYHHKOB BBIICJATH WH(OpManmio, KoTopas
SBIISICTCSA MPOTUBOPEUHMBOI UM MOKET OBITH HEOCTOBEPHOI;

UCIIONIb30BaTh HPH BBIOJHEHUH Y4EOHBIX 3aJaHUil Hay4yHO-TIOMYJISIPHYIO JIUTEpaTypy (usnueckoro
COJZICp)KaHWs, CHpPaBOYHBIE MaTepHaibl, pecypchl ceTh VIHTepHeT, BiageTh NpuéMamMu
KOHCIIEKTUPOBaHUsI TEKCTa, peoOpa3oBaHust MHGOPMAaIMU 13 OHOIM 3HAKOBOH CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCBMEHHBIE U KpaTKHEe YCTHBIE COOOIIeHHUs, 0000mas MHPOpPMAIHIO H3
HECKOJIbKUX HMCTOYHMKOB (DM3MUECKOTO COJAEPXAHUs, B TOM 4YHCIEe MYyOJMYHO TIPEICTaBIATH
Pe3yJIbTaThl MIPOCKTHOW WMIIM HMCCIIEAOBATEIBCKON NEATEIbHOCTH, P 3TOM T'PaMOTHO HCIIOJIB30BATh
M3y4YeHHbII MOHSTUHHBIN anmnapaT Kypca GU3UKH, CONPOBOKAATH BBICTYIUICHUE MTPE3CHTAIMEH;

IpU BBHINIOJHEHUH YYEOHBIX IPOEKTOB M HCCJICAOBAHUHM (U3MUYECKHUX TIPOIECCOB paclpeneiiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBHH C MOCTABIEHHBIMH 331a4aMH, CJIEIUTD 32 BHIIIOJIHEHHEM ILIaHa
JIEHCTBUH M KOPPEKTHPOBATH €T0, aCKBATHO OIICHUBATh COOCTBEHHBII BKIIAJ] B ICSITEIHHOCTH TPYIIIEI,
BBICTPanBaTh KOMMYHHKAaTHBHOE B3aUMOCHUCTBHUE, POSIBIIASL TOTOBHOCTh pa3peniaTb KOH(QIUKTHI.

K xonmy oOydeHust B 9 KJacce IpeAMETHBIE pe3yJbTaThl HAa 0a30BOM YpPOBHE MOJDKHBI OTpakaTb
c(hOPMHUPOBAHHOCTH Y O0YJAFOITNXCS YMEHHH:

WCIIONB30BaTh MOHATHA: CHCTEMa OTCYETa, MaTepHajbHas TOUYKA, TPACKTOPHs, OTHOCHTEIBHOCTH
MEXaHHYECKOTro JBWXeHHs, aedopmanus (ynpyras, IUIacTHYEcKas), TpeHHE, [EeHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTb U IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH
TBEPJIOTO TeNa, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWS W BOJIHBI, 3BYK, MH(Pa3ByK M YIBTPa3ByK,
JJIEKTPOMAarHUTHBIE BOJIHBI, IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IadbHO30PKOCTH,



CIEKTPbl MCIYCKaHWS M TIOTJIOIICHUs, aibda, Oera- M TraMMa-U3JIydeHUs, HM30TONbI, sJepHas
SHEPTeTHKA;

paznuuarh siBICHHs (PaBHOMEPHOE M HEPaBHOMEPHOE NPSMOJIMHEHHOE JBH)KEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEWHOE BWXXEHUE, CBOOOJHOE MajJeHHE TeJ, PaBHOMEPHOE IBIXKEHHE II0 OKPYXXHOCTH,
B3aUMOJICHCTBHE TeJ, pEaKTHBHOE IBIDKCHHE, KOJIeOaTeIbHOE [BIDKCHHWE (3aTyxamome u
BBIHYX/ICHHBIC KOJIEOaHHs), PE30HAHC, BOJHOBOE MABMKEHHE, OTPAKCHHE 3BYKa, NPSIMOJIMHEHHOE
paclpocTpaHeHHe, OTpaKCHHE U IIpelOMIICHHE CBeTa, IIOJIHOE BHYTPEHHEE OTpaKEeHHE CBeTa,
pas3noxeHHe Oeloro cBeTa B CHEKTP M CIIOKECHHE CIEKTPAlIbHBIX IIBETOB, IHCIIEPCHS CBETa,
€CTECTBEHHAs PaANOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPA N3ITYUEHHS) 110 OMMCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3HMUYECKOE SBICHHE;
pacno3HaBaTh NPOSBICHUE H3YYEHHBIX (DU3UUECKHX SIBICHUH B OKpY)KarolleM Mupe (B TOM 4YHCIIe
(usmuecKkye SIBICHNS B NPHUPOAE: NPWINBBI M OTIMBBI, ABWKeHHE IUTaHeT CONHEYHOH CHCTEMBI,
pPEaKTUBHOE JBIDKEHHE MXHUBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB XKHBOTHBIMH, 3€MIETPSICEHUE,
celfiCMMYeCKUe BOJIHBI, I[yHaMH, 5XO0, I[BETA TeJ, ONTHYECKHE SIBJICHHSA B IpUpOJE, OHOJIOTHYECKOE
JEWCTBHE BHIUMOTO, yIbTPApHONETOBOTO M  PEHITEHOBCKOTO  M3IYYEHHH, €CTCCTBCHHBIN
pagvoaKTUBHBIM (OH, KOCMHYECKHE JIy4Hd, PaJUOaKTHBHOE WH3IyUCHHE IPUPOTHBIX MHHEPAJIOB,
JieficTBUE paJUOaKTUBHBIX U3Iy4E€HHUH Ha OPraHU3M YeJOBEKa), IPU 3TOM NEPEBOAUTH MPAKTHUUECKY IO
3ajady B y4eOHYIO, BBEIICIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX SIBIICHUI;

ONUCHIBATh N3y4YCHHBIC CBOWCTBA TeJN W (PU3WUECKUE SIBJICHHSA, WCIIONB3YS (U3NYECKHE BEIMYUHEI
(cpenHss M MTHOBEHHAsl CKOPOCTh TeJa NMPH HEPAaBHOMEPHOM JABHKEHHH, YCKOPEHHE, IepeMelleHHe,
MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMSA, CUJA YHPYTOCTH, CHJa TSXKECTH, YCKOPEHHE CBOOOIHOIO
MajJeHusi, BEC TeNa, HUMILyJbC Tela, HMITYJbC CHJIBI, MEXaHWYecKas paboTa M MOIIHOCTS,
MOTEHIMAaIbHAs SHEPTHUs TeJa, HOJHIATOrO Ha/l MOBEPXHOCTHIO 3eMJIH, TOTEHIINAIBHAS YHEPI U CoKaTON
NpPY)XUHBI, KHHETHYECKas DHEPTus, MOJIHAs MEXaHW4ecKas JHeprus, MepHoa U YacToTa KojeOaHWH,
JUIMHA BOJIHBI, TPOMKOCTH 3BYyKa M BBICOTa TOHA, CKOPOCTH CBETA, ITOKAa3aTeNIb IPEIOMIICHHS CPEbI),
IPY OTIMCAaHWH NPABWIBHO TPAKTOBATh (PU3MUECKUH CMBICT HCIOJIB3YEMBIX BEJINYNH, 0003HAYCHUS 1
eIMHULB (PU3NUECKHUX BEJIMYUH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE NaHHYIO (DH3HYECKYIO BEITHYHHY
C IPYTHMMU BEJTMYMHAMH, CTPOUTH I'paMKK M3YUYEHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEJINUNH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SIBICHUS M TIPOIECCHI, MCIONB3YS 3aKOH COXPAHCHHUS
SHEepPIruy, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIMUII CYNEPHIO3UIHUU CHJI, NMPUHLIUI OTHOCHUTEIHHOCTH
I"anunest, 3akoHpl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXEHUS U MPETIOMIICHUS CBETa,
3aKOHBl COXPAHEHHMS 3apsI0OBOTO M MAacCOBOTO YHCENl TPH SAEPHBIX PEaKLMsAX, MPU 3TOM JIaBaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aIUCHIBATH €0 MaTEMATHIECKOE BHIPAKEHHE;

OOBSICHATH (PU3MUECKHE TPOIECChl M CBOWCTBA TeJ, B TOM 4YHCIE W B KOHTEKCTE CHUTyaIui
MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABISITE INPUYMHHO-CIEICTBEHHbIE CBSI3H, CTPOHUTH
00BsICHEHUE U3 2—3 JIOTHYECKUX IIaroB C OMOPOX Ha 2—3 M3yYCHHBIX CBOWCTBA (PM3UUECKUX SIBIICHUM,
(hM3MYEeCKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemaTe pacuéTHbIe 3a1aud (ONMHUpAIOIIMecs Ha CHCTeMy U3 2—3 ypaBHEHHH), HCIIONIB3Yys 3aKOHBI U
(opmyibl, CBsI3BIBaIOIIME (PU3WUECKHE BEIMYMHBL: Ha OCHOBE aHAlINM3a YCJOBHS 3a/a4d 3aIlCHIBATH
KpaTKoe yCJIOBHUE, BBIABIIATH HEJAOCTAIOIINE WM U30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (YOPMYJIBI,
HEOOXOAMMBIE [yl DPELICHHs, MPOBOAWTH PAac4EThl M OLECHUBATH PEATUCTUYHOCTH IOJYYEHHOTO
3HaYCHMS PU3NIECKON BEITMUHMHBI;

pacro3HaBaTh MpoOIEeMBbl, KOTOPbIE MOXKHO PELIMTh MPU MOMOMIN (PU3UUECKUX METOJOB, HCIIONIb3Ys
ONHCaHWE WCCIENOBaHMSA, BBIJICIATh IIPOBEPSEMOE IPEAINOJIOKEHHE, OIECHUBATh IPAaBUIBHOCTh
MOpsJKa TIPOBEICHNS NCCIIEJOBAHMS, €JIaTh BHIBObBI, HHTEPIPETUPOBATH PE3YIbTaThl HAOIIOICHUH U
OIBITOB;

MIPOBOMTH OMBITHI IO HAOMIOJACHUI0 (PU3NUECKUX SBICHUN WM (PU3NUECKUX CBOUCTB Tell (M3ydeHue
BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHWS SHEPTHM, 3aBHCHMOCTh IIEPHOAA KoJeOaHWH
HNPY>KHHHOTO MasTHHKAa OT MAacChl Tpy3a U KECTKOCTH NPYXKHUHBI M HE3aBUCHUMOCTb OT AMILIHUTY]IbI
MalbIX KoJjieOaHHMH, NPSIMOJIMHEHHOE pacHpOCTpaHEHHE CBETa, pasIoKeHHe Oeloro cBera B CIEKTD,
W3yYeHHE CBOMCTB M300paXCHHS B IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHUs IIpeAMeTa B
cobuparolieit TmH3e, HAOJI0IeHNE CIUIONIHBIX M JINHEHYATHIX CHEKTPOB M3JIYYCHHUS): CAMOCTOSATEIHHO
coOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa 00OpYyJOBaHMS, ONMCHIBATH XOJ ONbBITA M €ro
pe3yabpTaThl, GOPMYITHPOBATH BHIBOJIBI;



MPOBOJUTH MpPH HEOOXOMUMOCTH CEPHI0O TMPSIMBIX HW3MEPCHHUH, ONpeeisisi CpelHee 3HaYCHUC
n3MepseMon BeMuuHBI ((POKYCHOE pacCTosTHHE COOMparoIeli TUH3bI), 000CHOBBIBATH BRIOOP criocoOa
u3MepeHus (M3MEPUTEIILHOTO IPUO0pa);

MPOBOJUTH UCCICIOBAHUEC 3aBHCUMOCTEH (M3MYCCKMX BEIHYUH C HCIOJB30BAHUEM IPSIMBIX
U3MepeHuil (3aBHCUMOCTh MyTH OT BPEMEHH IPH PABHOYCKOPCHHOM [BIDKCHHH 0€3 HadallbHOM
CKOPOCTH, TMepuoja KoieOaHWH MaTeMaTHYeCKOrO0 MasTHUKA OT JJMHBI HHUTH, 3aBUCHMOCTH yriia
OTpaXEHHSI CBETa OT yIJia MAaJCHUS W yIJia MPEJOMJICHUS OT Yyria MaJcHus). IUIAaHHUPOBATh
UCCIICJIOBAHNE, CAMOCTOSATENBHO COOMpaTh YCTaHOBKY, (HKCHPOBATh pe3yJbTaThl MOJY4YCHHOM
3aBUCHMOCTH (DU3UYECKUX BEJIMYMH B BHIE TaOJMIl M rpauKOB, [eJIaTh BHIBOIBI MO PE3yJbTaTaM
UCCIICIOBAHHUS;

MPOBOJUTH KOCBCHHBIC M3MEPCHUS (DU3NYCCKUX BEIUYMH (CPEIHAS CKOPOCTh M YCKOPCHHE Tella MpU
PaBHOYCKOPEHHOM JIBU)KEHHH, YCKOPEHHE CBOOOHOTO MaACHHsI, XECTKOCTh MPYKUHBI, KOIDPHUIUCHT
TPCHUS CKOJBKCHHUS, MEXaHHWYeCKas padoTa W MOIIHOCTh, YACTOTa W MEPUOJ KoJcOaHMI
MATEMaTHYECKOTO0 ¥  TPYKUHHOTO MAsITHUKOB, OINTHYECKas CWIa COOWpAIONICH  JIMH3BI,
pamroakTUBHBIM (DOH): TMJIAHUPOBATH H3MEPEHHsS, COOUpPATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUsI, CICAys MNPEAJIOKECHHOW HHCTPYKIUH, BBIYMCISTH 3HAYCHHE BEJIMYMHBI U
aHATM3UPOBATh MOJYYCHHBIC PE3YJIBTATHI C YUETOM 3aIaHHOMN MOTPEITHOCTH U3MEPCHUN;

co0JTI01aTh NIPaBHJIA TEXHUKH 0€30MaCHOCTH NpH padoTe ¢ 1abopaTopHbIM 000PYI0BAHHEM;
pas3nuyaTth OCHOBHBIC MPHU3HAKU W3YUYCHHBIX (H3MYCCKUX MOJIENEH: MaTepuaibHas TOYKa, aDCOIIOTHO
TBEPIOEC TENO, TOYCYHBI MCTOYHHMK CBETA, JIyd, TOHKAas JIMH3a, IUIAHCTapHAas MO/ aTroma,
HYKJIOHHAs1 MOJIeJIb AaTOMHOTO S/1pa;

XapaKkTepU30BaTh IPHHIUIIBI ISHCTBHUS N3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOit Ha
HUX OIIMCaHUus (B TOM YHUCJIC: CIIUAOMETP, AATUYUKU IOJIOKCHHA, PACCTOSAHHA U YCKOPCHUA, PAKETA,
9XO0JIOT, OYKH, MEPUCKOI, (hoToammapar, ONTUYCCKHE CBETOBOBI, CIIEKTPOCKOI, JIO3MMETp, KaMmepa
BusibcoHa), MCMONB3ysl 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBICHUH U HEOOXOMMMbIC (H3MYECKUE
3aKOHOMEPHOCTH;

HCIOJIb30BAaTh CXEMbI 1 CXEMATUYHBIC PUCYHKU U3YUCHHBIX TCXHUYCCKUX yCTpOI)iCTB, N3MEPUTCIIbHBIX
npubOpPOB M TEXHOJOTHYECKHX MPOLECCOB MPHU PEUICHHH Y4eOHO-IIPAKTHYSCKUX 3a/1ad, ONTHYSCKUE
CXEMBI JUTsl IOCTPOCHUSI M300paKEeHHI B IUIOCKOM 3epKajie U cOOUparoIieil JINH3E;

NPUBOAMTH TpHUMEPHl (HAXOIUTh WH(OpMALMIO O NpHMepax) MNPAKTUUYECKOTO HCIIOIb30BaHUS
(hU3MYeCKUX 3HAHUI B MOBCETHCBHON JXM3HM s OOecreucHHs Oe30MacHOCTU MPH OOpPAICHUU C
npubopaMd M TEXHHYECKHMH YCTPOMCTBAMHU, COXPAHEHUSI 3JI0POBbS M COOJIIOJCHHS HOPM
9KOJIOTMUECKOTO MOBEACHHS B OKPYKaIolleH cpeje;

OCYILECTBIIATh MOUCK HHpOpManuu (U3NIECKOTO CoJAcpKaHus B VIHTepHETE, CaMOCTOSATEILHO
(dopmynUpys TOHCKOBBIN 3ampoc, HAXOMUTh IYTH OIpPEACICHUS JIOCTOBEPHOCTH MOJYYECHHOM
uH(pOpMaLUK HA OCHOBE MMEIOIIUXCS 3HAHUN U JOTIOIHUTEILHBIX HCTOYHUKOB;

UCIIONIb30BaTh NPH BBIOJHEHUH Y4YEeOHBIX 3aJjaHUil Hay4HO-TIOMYJISIPHYIO JIUTEpaTypy (usnueckoro
COJICpIKaHMs, COpPABOYHBIE  MaTepHaibl, pecypchl cetd WHTepHeT, BiIaaeTh npuéMamu
KOHCIIEKTUPOBAHUsI TEKCTa, IpeoOpa3oBaHus HHGOPMAIMH 13 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
C0O31aBaThb CO6CTBeHHBIe MMUCbMCHHBIC U YCTHBIC COO6H1€HI/I$[ Ha OCHOBEC I/IH(i)OpMaHI/II/I U3 HECKOJIbKHUX
HUCTOYHUKOB (DU3UYECKOTO COACPIKAHUs, MyOJIMYHO MPEACTABISATh PE3yJabTaThl MPOCKTHOW WA
HCCIIE/IOBATEIbCKON JIESITENIbHOCTH, MPU 3TOM TIPAMOTHO HCIOJIB30BATh WM3YyYCHHBIH MOHATHHHBIH
anmapaT W3y4aeMoro pasjena (pU3MKH U COMPOBOXKAATh BBICTYIUICHHE IPE3EHTAlMEd C Y4ETOM
0COOEHHOCTE! ayIMTOPUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3ieoB H TeM (uudposkie)
KontpoansHsie I[IpakTHyeckue
n/n MPOrPaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®u3nka u e€ poJib B MO3HAHUH OKPY:KAOIIEr0 MUPa
11 @ 5 bubamoreka [TOK
. M3HUKa - HayKa O IIPUPOIE
y prpoZt https://m.edsoo.ru/7f416194
bubamoreka [TOK
1.2 (o) 2 1
HBHHCCKHIE BEMTIHHIRL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBINA METO/I O3HAHUS 2 1 bubmmorexa [IOK
' i A https://m.edsoo.ru/7f416194
HUroro mo paszaeny 6
Paznen 2. IleppoHayajibHbIe CBEICHUS O CTPOCHHH BellecTBa
bubarorexa [TOK
2.1 C 1
TPOCHHE BetliecTRa https://m.edsoo0.ru/7f416194
29 JIBr>xkeHue v B3aUMO/ICHCTBHE YaCTHI] 5 1 bubarorexa [TOK
' BeLIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEILIECTBA 2 bubmmorexa [IOK
' P m https://m.edsoo0.ru/7f416194
Hroro no pazaeny 5
Pa3znen 3. /IBukeHue U B3auModelCTBHE TeJl
bubanorexa [IOK
A M
3 CXAHMHECCKOE BHKCHHE 3 https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
2 " 4 1
3 HEPHIL, MAcea, MIOTHOCTE https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
3.3 Cuna. B 14 1 2
1A, BHRt cuit https://m.edso0.ru/7f416194
HUroro 1o pazaeny 21



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

Pazgen 4. laBienne TBEPABIX TeJ, SKUAKOCTel U ra3oB

a1 Hasnenue. Ilepenaua naBiaenus TBEPAbIMU 3 bubanorexa [JOK
' TeJaMH, KUAKOCTSAMH U Ta3aMH https://m.edsoo.ru/7f416194
bubaunoreka [JOK
4.2 Jlapaetine xuKkoCTH > https://m.edso00.ru/7f416194
Bbubnnorexa [JOK
4.3 Armocheproe rapretie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUIKOCTH U ra3za Ha NOrpyKEHHOE 7 3 bubanorexa [JOK
' B HHX TEJIO https://m.edso0o.ru/7f416194
Utoro mo pazneny 21
Pasnen 5. Pa6ora u MOIIHOCTb. JHeprus
bubanorexa [JOK
>1 Pabora i MomHoCT 3 1 https://m.edsoo.ru/7f416194
bubamoreka [TOK
2 IT 1
> POGTHIC MEXAHHSMEL > https://m.edso0.ru/7f416194
bubnnorexa [IOK
>3 Mexaririeckast SHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 12



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

8 KUIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonTpoabHbie Ipakrnueckue
n/n MPOTrpaMMBbI Bcero o0pa3oBare/ibHbIE
padoThI padoTHhI
pecypcebl
Paznen 1. TenyioBbIe ABJIEHUST
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa LIOK
' P H https://m.edsoo.ru/7f4181ce
Bbubmuorexa I[JOK
1.2 T 21 1 5
CTTOBBIC HPOLECChl https://m.edsoo.ru/7f4181ce
Hroro mo paznmery 28
Pasnea 2. DuiekTpryeckne 1 MATHUTHBIE SIBJICHUSA
21 DneKTpudecKue 3apspl. 3apsHKeHHbIE Tea 7 1 Bubnmorexa [IOK
' U MX B3aUMOJIEICTBHIE https://m.edsoo.ru/7f4181ce
Bbubnnoreka I[JOK
2.2 IT i 31 2 1 7
OCTOTHHBIL ICKIPIHCCRHIT TOK 0 https://m.edsoo.ru/7f4181ce
bubanoreka [JOK
2.3 M 6 1 15
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 DeKTpOMarHuTHasE HHIYKIUS 4 bubmmorexa HOK
' P Ay https://m.edsoo.ru/7f4181ce
Hroro mo pasaeny 37
PeszepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 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

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonTpoabHbie Ipakrnueckue
n/n MPOTrpaMMBbI o0pa3oBaTebHBIE
padoThI padoTHhI
pecypcebl
Paznen 1. MexaHnuyeckue siBJIeHHUs
11 MexaHn4yeckoe IBMXEHHNE U CITOCOOBI €TO 10 1 Bubnuorexa I[JOK
' OIMCAHMA https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
1.2 B 7 2 1
SAHMOACHETBHE Tei 0 3 https://m.edsoo.ru/7f41a4a6
bubaunorexa [JOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
HUroro mo paszaeny 40
Pa3znen 2. MexaHnuyecKue KoJ1e0aHUA M BOJTHBI
Bbubnmoreka IJOK
2.1 M 7
exauiteckie Konebais 3 https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
2.2 M .3 8 1 3
CAMIHACCICHE BOIHEL SBYIK https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 15
Pasnea 3. DilekTpoMarHuTHoe 1oJie U 3J1eKTPOMATHUTHBIE BOJIHbI
DNIeKTPOMAarHUTHOE TIOJIe U Bubnmorexa ITOK
3.1 6 2
JJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbIE SIBJICHUS
Bbubnauoreka [JOK
4.1 3 6 2
AKOHP PACTIPOCTpAHCHIA CBETA https://m.edsoo.ru/7f41a4a6
Bbutnuorexa IIOK
4.2 JI 0 6 3
HH3HL H ONTHHECIKUE HpHOOPHL https://m.edsoo.ru/7f41a4a6
bub OK
4.3 Paznoxxenne Genoro cBera B CIEKTP 3 2 htPtIDSJ,I:I;I/(r)T:.GEI;Z(I)_E).ru [7§41a426



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

HWroro o pazaeny 15

Paznen 5. KBaHTOBBIE SIBJICHUS

51 Hcnyckanue ¥ HOTJIOIIEHNE CBETa aTOMOM 4 1 bubmorexa OK
' Y B https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOIO siapa 6 1 bubmorexa [IOK
' P AP https://m.edsoo.ru/7f41a4a6
Bbubaunoreka [JOK
53 FlnepHbie peaxuui ! ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

Pazgen 6. IloBTOopuTEeNBbHO-00001aI0IMIT MOTYJIb

6.1 [oBTOpenue u 0000IICHHE COTCPIKAHUL 9 9 Bubnuoreka IJOK
' Kypca ¢pusuku 3a 7-9 xmacce https://m.edsoo.ru/7f41a4a6
HUroro mo paszaeny 9

OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 102 3 27



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

HHOYPOYHOE INTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB JIEKTPOHHBI
Ne Tema ypoka Kourpon  IlpakTu Hara e nugposkIe
n/n Bcero bHDBIE yecKkue H3y4eHHs o0pa3oBaTeib
padoThI padoThI HbIC pecypchl
1 ®uznka — Hayka o npupoje. SIBneHus npupoasl. PU3NUEeCKUe SIBICHUS 1
5 MexaHn4YECKHE, TEIUIOBBIE, IIEKTPUUECKIE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC 1
SBIICHUS
3 duznyeckue BEIMUNHBI U UX U3MEPEHHE 1
4 Ypoxk-uccnenosanue "M3MepeHue TemMneparypsl Ipyu HOMOIIH XUIKOCTHOTO 1 1
TepMOMETpa U JaT4MKa TeMIepaTyps”
Kak ¢usuka u qpyrue ecTecTBEHHBIC HAYKH H3YYalOT IPUPOLY.
5 EcrecTBeHHOHAY4HBIH MeTOA Mo3HaHMs. OnucaHne GU3NIECKUX SBICHUH C 1
MIOMOIIBIO MOJEIEH
6 Ypox-uccnenosanue "IIpoBepka runoTe3sl: JadbHOCTH MOJIETA IAPHKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OoJIble BHICOTA ITycKa"
7 Crpoenue BemecTBa. ONBITHI, T0Ka3bIBAIOIINE AUCKPETHOE CTPOCHHE 1
BEIIIEeCTBA
8 JIBMKeHHe YaCTHII BeNeCTBA 1
9 Ypox-uccnenoBanue «OTBITH 0 HAOIIOICHNIO TEIUIOBOTO PACIIUPEHHUS 1 1
ra3oB)
10 ArperaTHbl€ COCTOSTHHSI BEIIECTBa 1
B3anMocBs3b MeX/y CBOMCTBAMH BELIECTB B Pa3HBIX arperaTHbIX COCTOSTHHUSIX
11 1 UX aTOMHOMOJIEKYJIAPHBIM cTpoeHreM. OcoOEHHOCTH arperaTHhIX 1
COCTOSIHUI BOABI
12 MexaHunueckoe JBIKeHre. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBU)KEHHE 1
13 CxopocTtb. EnquHHIEI CKOpOCTH 1
14 Pacyer myTH 1 BpeMeHH JBIKEHUS 1
15 Wnepuus. 3akon nHepunu. BzaumopeiicTBue Ten Kak NpuuMHa U3MEHEHUS 1
CKOPOCTH JIBMXKCHHUS TEJ
16 ITnotHOCTH BemecTBa. Pacuer Maccsl 1 00beMa Tea Mo €ro MIOTHOCTH 1




17 JlabopatopHas paboTa «OmpeneneHue IIOTHOCTH TBEPIOTO TeIay 1

18 Pemenne 3amau o reme "I[InmoTHOCTH BemecTna"” 1

19 Cnia Kak XapakTepuCTHKa B3auMoieiicTus Ten. Cuiia ynpyroctu. 3aKoH 1
T'yka

20 JlabopatopHast padoTa «V3yueHne 3aBUCUMOCTH pacTsKeHus (aedopMariin) 1
NPY>KHHBI OT MPUIOKEHHOH CHIIBI»

21 SBnenne tarorenns. Cuia THKECTH 1

29 CBs13p MEXKILy CHIIOH TSDKECTH M Maccoii Tena. Bec Tenma. Pemenue 3amaa mo 1
teme "Cuina Tsoxectu"

23 Cuna TSOKeCTH Ha Ipyrux IiaHeTax. dusndeckue XapakTepUCTUKHU IUIAaHET 1

24 W3mepenue cun. J{luHamomeTp 1

25 Bec tena. HeBecomocTb 1

2 CrnoxeHue IByX CHJI, HallpaBJICHHBIX 110 OAHOI mpsiMoil. PaBHoelcTBYIOIAs 1
CHII

27 Pemenne 3amau mo teme "PaBHOxelcTBYIOMas cur'” 1

28 TpeHue CKOJIBKEHUS U TPEHUE NMOKOs. TpeHne B IpUpoae U TeXHUKE 1

29 JlabopaTopHast paboTa «V3yueHne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT 1
CHJIBI JIaBJICHHS M XapaKTepa CONPHUKACAIONINXCS TIOBEPXHOCTEN

30 Pemienue 3a1a4 Ha onpeieCHUE PABHOICHCTBYIOIICH CHITBI 1

31 Pemienue 3amau mo temam: «Bec Tenay, «['paduueckoe H300paKeHUE CHIT», 1
«Cunby, «PaBHOJIEHCTBYIOIIAS CHIT»

32 KonrponbsHast padora o temam: «MexaHHdeckoe ABIKeHHe», «Macca, 1
IUIOTHOCTBY, «Bec tenay, «I'paduyeckoe nsodpaskenne cuiny, «CHitbD

33 Haenenue. CriocoObl yMEHBIICHUS U YBEIUUCHHUS IaBICHHS 1

34 JlaBrienne ra3a. 3aBUCUMOCTbG JaBIICHUS ra3a oT 00bEMa, TeMIIepaTypsl 1

35 Hepe;laqa JABJICHUS TBéplII)IMI/I TCIaMH, XXUAKOCTAMHU U ra3aMu. 3akoH 1
ITackans

36 JlaBnenue B )KUIKOCTH U ra3e, BEI3BAHHOE IEHCTBUEM CHIIBI TSDKECTH 1

37 Pemmenue 3amau no teme «/laBiaeHue B )KUIKOCTH U rase. 3akoH [Tackans» 1

38 CooOuaroruecs cocybl 1

39 TuapaBaruecKuii mpecc 1




40 ManowmeTpsl. [TopurHeBoii >KUAKOCTHBIN HACOC 1

a1 Atmocdepa 3emun. [IpuauHBI CyIIeCTBOBaHUS BO3IYITHONH 000IOUKH 3eMIIH. 1
3aBUCHMOCTH aTMOC()EPHOTO JABICHHUS OT BBICOTHI HAJl yPOBHEM MODS

42 Bec Bo3nyxa. ATMochepHOE TaBIIcHHE 1

43 Wzmepenne armocdeproro aasneHus. OnbiT Toppuuerm 1

44 3aBUCHMOCTb aTMOC()EPHOTO JIaBJICHHUS OT BBICOTHI HaJl yPOBHEM MOPS 1

45 Bapomerp-anepona. ATMocdepHOe TaBIeHNE Ha Pa3IMIHBIX BEICOTaX 1

46 Pemenne 3amau mo teme " AtMocepHoe naneHne" 1

47 JlelicTBHe XHIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJ0. ApXHUMeZoBa Cuila 1

48 JlabopatopHas paboTa «OtpeneneHue BEITATKABAIOMICH CHIIBI, ICHCTBYIOMEH 1 1
Ha TeJI0, MOTPYKEHHOE B XKHIKOCTH)»

49 JlabopaTopHast paboTa no Teme «lccnenoBaHue 3aBICHMOCTH Beca Tea B 1 1
BOJIE OT 00BEMA OTPY)KEHHOU B JKHUIKOCTh YacTH TEIa

50 [InaBanue Tex 1

51 JlabopaTopHas padota "KoHCTpyrpoBaHue apeoMeTpa Wik KOHCTPYHPOBAHHE 1 1
JIOJIKM U OTIpe/ieNieHue €€ TPy30M0IbEMHOCTH"

59 Pemenue 3amau mo temam: «IlnaBanue cynos. Bo3nyxonnasanue», «/laBienue 1
TBEPABIX TeJI, )KUJIKOCTEH 1 Ta30B»

53 KontponbHas pabota 1o Teme «JlaBieHne TBEPbIX Tell, )KUIKOCTEH U Ta30B» 1

54 Mexannueckas padoTa 1

55 MormHoCcTh. EQMHAIEI MOIIIHOCTH 1

56 VYpok-uccnenoBanue "Pacu€T MOIIHOCTH, pa3BUBaeMOl MpH MOIBEME 110 1 1
nectHure"

57 IIpocteie Mexanu3Mmel. Peruar. PaBHOBecHe cuil Ha pbryare 1

58 Prruaru B TexHuke, 0bITy 1 npupoae. Jlaboparopnas padora «VccnenoBanue 1 05
YCIIOBUI paBHOBECHS pblyara» '

59 Pemenue 3aau o Teme «YCI0BUsSI paBHOBECHS phlyara 1

60 Koadduument moneznoro aercTeust Mexann3ma. Jlaboparopras pabota 1 05
«M3mepenne KII/] HaKIOHHOM MIIOCKOCTH» '

61 Pemenue 3agau mo teme "Pabota, mourHocTs, KIT/1" 1

62 Mexanndeckast s3Heprist. KuneTndeckas 1 HOTEHIMANbHAsT YHEPTH 1




63 3aKoH COXpaHEHUs MEXaHUIECKOI SHeprun

YPOK-3KCIIEPUMEHT I10 TeMe "DKCIepUMEHTAIBHOE OTIPeIeICHNEe H3MEHEHH

64 KAHETHYECKOH ¥ MOTEHINAIHHOM SHePTHH PU CKATHIBAHUH TeJa IO 1 1
HaKJIOHHOM miockocTu"

65 KonrponbHas padora o teme «Pabota ¥ MOIIHOCTb. DHEPTHSI» 1

66 PeseprHblit ypok. Pabora ¢ TekcTamu 1o Teme "MexaHmdeckoe ABmKeHue" 1

67 PezepBHbIi ypok. Pabora ¢ Texcramu o Teme "JlaBieHne TBEPIBIX Te, 1
SKUIKOCTEN M ra3oB"

68 PeseprusbIit ypok. Pabora ¢ Tekctamu o Teme "Pabdora. MomaocTs. DHeprus' 1

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68 12




8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBIE
Ne KoHTpoJn Jara uudposbie
Tema ypoka P IIpakTHyeckue
n/n Bcecero  Hble U3yYeHUs o0pa3zoBaTe/ibHbIE
padoThI
paﬁmu pecypchl
1 OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KMTHETHIECKOM TEOPHH U UX 1
OTIBITHBIC TIOTBEPIKICHHS
Macca u pa3mep aToOMOB U MOJIEKYJI 1
Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUN BEIIeCTBa 1
4 OOBsicHEHHE CBOWCTB TBEPAOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSHUMN 1
BELIECTBA HA OCHOBE II0JIO’KEHUI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU
Kpucranmndeckue u aMmopQHbIe Tena 1
CMaunBaHUe U KaIMUIIPHOCTH. [ToBepXHOCTHOE HATSKEHUE 1
7 TernoBoe pacHIMpeHNe U CKaTHE 1
8 Temmeparypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO ABIKCHHS 1
YaCTHI]
9 Brytpennss sHeprus. CriocoOsl H3MEHEHUS BHYTPEHHEH YHEPTUU 1
10 Buer Termonepexaun 1
1 Ypok-koupepenius "IIpakTnueckoe UCHOIb30BAHUE TEIUIOBBIX CBOMCTB 1 1
BEILIECTB ¥ MaTepualioB B LIENSX dHeprocoepexeHus"
12 KomnuectBo TemnoTel. Y aenbHast TEIIOEMKOCTE 1
13 YpaBHeHue TemioBoro Oananca. TemmooOMeH 1 TeI0BOEe PaBHOBECHE 1
14 Jlaboparopras pabota "VccnenoBanue sBICHUS TEIIO0OOMEHA TPH 1 1
CMEIIMBAaHUU XOJOHOM U ropsiuer Boabl"
15 PacueT konnuecTBa TCIIJIOTHI, HeO6X0}II/IMOFO JUIA Harpe€BaHUsA TE€JIa U 1
BBIACIIAEMOTO UM ITPU OXJTAXKICHUN
16 Jlaboparopras padota "Onpenenenne yneapHOW TETUIOEMKOCTH BelecTBa" 1 1
17 DHeprus TOTUMBa. Y IeJbHasl TeII0Ta CTOPAHUS 1
18 [InaBneHne U OTBEpACBaHNE KPUCTAIUIMIECKHUX TN Y IeIbHAs TEII0Ta 1
TUTABIICHHUS
19 JlabopatopHas pabota "OmnpeneneHne yIeabHON TeIIOTH IUTaBICHUS 1 1
mpaa
20 ITapooOpasoBanre U KOHACHCalms. Mcnapenue 1




Kurrenne. Y nenpHas TeIuioTa mapooOpa3oBaHus W KOHICHCAIIIH.

21
3aBUCHMOCTH TEMIIEpATyphl KUIEHHUS OT aTMOC(EPHOTO AaBICHHS
29 Bnaxxaocts Bo3myxa. JlabopaTopras pabota "OmnpeneneHue 1
OTHOCHTEIIFHON BIIaXKHOCTH BO3ayXa'
23 Pemenne 3a1a4 Ha onpeeNieHUE BIAKHOCTH BO3AyXa
24 [TpuHuune! paboTel TeruoBbIX nBurareneil. [laposas TypOuna. J[Burarens
BHYTPEHHETO CrOpaHus
25 KITJ teroBoro apuratesns. TemioBele ABUTATENHN U 3aLUTa OKPYKaroLen
cpenbl
26 3aK0H COXpaHEHUs U MPEeBPaIeHNs YHEPTUH B TEIUIOBBIX IIpolieccax
27 [MoaroroBka Kk KOHTPOJILHOM pabote 1o Teme "TeroBkIe sIBICHNUS.
V3MeHeHue arperaTHbIX COCTOSTHUM BelecTBa"
28 KonTtpompHas padora o teme "TemnoBkie sBiIeHUs. MI3MeHeHHE
arperaTHbIX COCTOSIHUH BeliecTna”
29 DnekTpusaiiys Tell. J[Ba posa 3MeKTPUUECKUX 3apsiI0B
30 Ypoxk-uccaenoanue "IiIeKTpu3anyg Tel HHAYKIHEH U npu 1
COTIPUKOCHOBEHUU"
31 BzaumoneiicTBue 3apspkeHHbIX Tenl. 3akoH Kynona
32 Onektpudeckoe nose. HampsokeHHOCTB 3nekTpudeckoro nostst. [Tpuaimn
CYIEPHO3ULUH IIEKTPUUECKUX MOJIEH
33 Hocurenu snekrpuueckux 3apsaoB. DaeMeHTapHbli 3apsag. CTpoeHue
aToma
34 [TpoBOAHUKY 1 TUAIEKTPUKU. 3aKOH COXPAHEHHS 3JIEKTPUIECKOTO 3apsa
35 Permrenue 3a1au Ha IPUMEHEHUE CBONCTB 3JIEKTPUUYECKUX 3apsI0B
36 DJeKTPUYECKUH TOK, YCIIOBUS €ro CyIIeCTBOBaHMUS. MICTOUHUKH
AIIEKTPUYECKOTO TOKa
37 JleiicTBUS STEKTPUIECKOTO TOKA
38 Ypoxk-uccnenosanue "J[eHCTBHE AIEKTPUIECKOTO IO Ha TPOBOIHUKH H 1
JIUAJIEKTPUKH"
39 DJIeKTPUYECKHUH TOK B METaJUIaxX, XKUIKOCTSIX M ra3ax
2
40 DekTpuyecKas Uelb 1 €€ COCTaBHBIC YacTH
Cuuna toka. JIaboparopnas pabora "M3mepeHue 1 peryJnpoBaHue CHIIbI 0
41 Toxa" 5
42 DekTpudeckoe Hampsukenue. Bonbrmerp. JlaboparopHas padoTa 0.5




"M3MepenHne u peryIrnpoBaHNe HAIPSDKEHHS "

43 CormnpoTrBieHNE IPOBOTHHUKA. Y IETBHOE CONPOTHBIICHUE BEIIECTBA
m JlabopaTopHast paboTa "3aBUCHMOCTb 3JIEKTPUIECKOTO COMPOTHUBIICHHS 1
MPOBOJIHMKA OT €T0 JUIMHBI, IUTOIIA I MONEePEeYHOro CeueHHs 1 Marepuaa”
45 3aBHCHUMOCTH CHJIBI TOKA OT HAaNpsDKeHHA. 3akoH OMa [T yJacTKa HeTH
JlabopatopHas pabota "VcciemoBanne 3aBHCHMOCTH CHIJIBI TOKA, HAYIIETO
46 Yyepe3 pe3ncTop, OT COMPOTUBIICHHS PE3UCTOPA U HATIPSDKEHHS Ha 1
pesucrope"
47 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHMS TIPOBOIHUKOB
48 JlabopatopHas pabota "IIpoBepka mpaBmiia CI0KECHUS HATIPSDKEHUH TIPH 1
MOCJIEIOBATEIEHOM COCTMHEHUH IBYX PE3UCTOPOB"
49 JlabopaTopHas pabota "IIpoBepka mpaBuiia st CUIIbI TOKA MPH 1
MapanebHOM COSIUHEHHH Pe3UCcTOPOB"
50 Pemenne 3anau Ha npuMeHeHHe 3akoHa OMa [T pa3IiIHOTO COCTUHECHUSL
MIPOBOTHIKOB
51 PaboTa 1 MOIIHOCTB AIEKTPUUYECKOTO TOKa. 3akoH Jlxoyns-JleHna
59 JlabopatopHuas padota "Omnpenenenue paboThl U MOIITHOCTH 1
AIEKTPUIECKOTO TOKA"
53 DJNEeKTPUYECKUE SN U TOTPEOUTEH IIEKTPUICCKOIM SHEPTHH B OBITY.
KopoTtkoe 3aMbIkanue
[ToaroToBka K KOHTPOJIBHOI padoTe 1o TeMe "DIEKTPUIECKUE 3apsIbl.
apsDKCHHBIE Tella ¥ UX B3auMoIeHcTBUA. [10CTOSHHBIHN 2IeKTpHIeCKUi
54 3 II
TOK"
55 KonTpoabHas paboTta 1o Teme "DIeKTpruuecKue 3apsapl. 3apsHKeHHbIE Tea
1 UX B3aUMOAeHCTBHL. [l0CTOSHHBIN 3NIeKTpUIecKnii TOK"
56 [TocTostHHBIE MarHNTBI, X B3aUMOJICHCTBHE
57 Ypoxk-uccnenosanue "M3ydeHne noiei NOCTOSHHBIX MarHUTOB" 1
58 MarnuTHOe 1ose. MarHuTHoe 1oJie 3eMJIM ¥ €ro 3HaUeHHeE JUIsl )KU3HHU Ha
3emie
59 OmnwiT DpcTena. MarHuTHOE 1MOJIe AIEKTPUIECKOT0 TOKa MarHuTHOE ToJie
KaTyIIKH C TOKOM
60 [IpumeHeHHe 21eKTPOMarHUTOB B TeXHUKe. JIabopaTopHas pabora 05
"M3ydenue neicTBUS MarHUTHOTO TIOJISI HA TIPOBOAHUK C TOKOM" '
61 DNEeKTPOABUTATEH TIOCTOSIHHOTO TOKa. Vcrosib30Banne




JNEKTPOBHUTraTeNeil B TEXHUYECKUX YCTPOHCTBAX U HAa TPAHCIIOPTE.
JlabopatopHas paboTa "KoHCTpynpoBaHue U U3ydeHHE paboOThI
9JIEKTpOABUraTENs"

62 Omnebitel ®apajes. 3akoH dIeKTpoMarHuTHOW nHAYKIMH. [IpaBuno Jlenna 1

63 Onextporereparop. CocoOB! MOTYICHHUS SICKTPUIECKON YHEPTUH. 1
DNeKTpOCTaHIMH Ha BO30OHOBISIEMBIX HCTOUYHHUKAX YHEPTHU

64 [loaroroBka Kk KOHTPOJIBHOU padoTe 1Mo TeMe "IINEeKTPUUECKHIE 1 1
MarHuTHbIE sBJICHUA"

65 KonTtponpHas pabora mo Teme "DIeKTpUUECKUE U MATHUTHEIC SBICHUS" 1

66 Pe3epeHslit ypok. Padota ¢ Tekctamu no Teme "TemnoBkie sBiacHUs" 1

67 PeseprubIit ypok. Pabora ¢ Tekctamu o teme "IlocTosTHHBIN 1
3JIEKTPUYECKUHN TOK"

68 PeseprHbIit ypok. Pabota ¢ TekcTamu o TeMe "MarHuTHEIC SIBICHUA" 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 145




9 KJIACC

KonauuyecTBo yacoB DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka Konrponbunie | IlpakTnyeckue
n/m Bcero HM3Y4YeHUsI oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Mexanuueckoe ABIKeHHE. MaTepualibHasi TOUKa 1
2 Cucrema orcueta. OTHOCUTEIIHFHOCTh MEXaHUYECKOT'O JBMIKEHHUS 1
3 PaBHOMEpHOE IpsIMOIMHEHHOE TBUKCHUE 1
4 HepaBHoMepHOe npsiMoniHeHOe nBmkeHue. CpenHss u 1
MTHOBCHHAsI CKOPOCTh
5 [IpssMonMHEeiHOE paBHOYCKOPEHHOE ABUKEHUE. Y CKOPEHUE 1
6 CKOpOCTh MPSIMOIMHEHHOTO PABHOYCKOPEHHOTO JIBUKCHUSI. 1
I'padux cxkopoct
7 JlabopaTopHnas pabota "OmnpeneneHue yCKOPSHUs Teia Mpu 1 1
PaBHOYCKOPEHHOM JIBM)KEHUU 10 HAKJIOHHOH mtockocTu"
8 Co6omuoe magenue tei. OnsiTel ["anunes 1
9 PaBHOMEpHOE IBHKEHHE 10 OKpYXHOCTHU. [leprox u yactoTa 1
oOpamienns. JInHelHas U yriioBasi CKOPOCTH
10 LlenTpocTpemMuTeIbHOE YCKOpPEHUE 1
11 [Tepserit 3akoH HeroToHa. BekTop criibt 1
12 Bropoii 3akon Hetorona. PaBHonelcTByIOMmas ciia 1
13 Tpetuii 3akoH Hetorona. Cynepnosunus cui 1
14 Pewrenue 3a1au Ha npumMeHeHue 3akoHOB HeroToHa 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenne 3anau no teme «Cuiia ynpyroctu» 1
17 Jlaboparopras padota «OnpeneneHne KeCcTKOCTH MPYKUHBD 1 1
18 Cuita TpeHust 1
19 Pemenue 3agad o teme «Cuiia TpeHUs» 1
20 JlaGoparopras padota "Onpenenenne KodpUITUEeHTa TPEHHS 1 1
CKOJIb)KeHuUs"
21 Pewenue 3agau no teme "3akonsl HetoTona. Cuna ynpyrocru. 1




Cuna tpeHus"

Cuna TSDKECTU U 3aKOH BCEMUPHOI'O TATOTCHUA. yCKOpeHI/Ie

22 1
CBOOOIHOIO MMAAEHUS

23 Ypox-koHpepeHuus "J{BrkeHue Ten BOKPYr rpaBUTallMOHHOTO 1
nentpa (Comueunas cuctema). ['amakTuku”

24 Pemenne 3anau mo teme "Crita TSHKECTH B 3aKOH BCEMHUPHOTO 1
TATOTCHUS"

25 [epBas kocMuueckast CKOpocTb. HeBecoMocTs 1 ieperpysku 1
PaBHOBecue MaTepuanbHOW TOUKH. AGCONIIOTHO TBEPOE TEJIO.

26 PaBHOBecHe TBEPIOTO Tella ¢ 3aKPEIIEHHON OChIO BpAIIICHUS. 1
MowmeHTt cuinsbl. LleHTp TsxecTu
PaBHOBecne MaTepuanbHON TOUKH. AOCOITIOTHO TBEPIOE TEJIO.

27 PaBHOBecue TBEPIOTO Tea ¢ 3aKpeIIEHHONW OChIO BpaIllCHHSI. 1
MowmenT cuinsbl. LleHTp TsxecTu

28 Pemenne 3ana4 mo teme "MomeHT cunbl. LeHTp TsbkecTH" 1

29 IToaroToBka K KOHTPOIBHOH padoTe 1o Teme "MexaHudeckoe 1
nsmxkenne. Bsaumoaeiicteue ten"

30 KonTtponsHasg pabora no reme "MexaHHYECKOE IBUKEHUE. 1
Bsaumopnetictaue Ten"

31 Wmnynsc tena. UMimysbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCA. 1
Yupyroe u HeyIpyroe B3auMOICHCTBHE

32 Perienue 3aau o teMe "3aKOH COXpaHEHUs] UMITyJIbca" 1

33 Ypoxk-koHpepeHuus "PeakTHBHOE IBHKEHUE B TIPHUPOAE U 1
TexHuke"

34 Mexanmnueckasi paboTa U MOIIIHOCTh 1
35 PaboTa critbl TSDKECTH, CHITBI YIPYTOCTH M CHIIBI TPEHUS 1
JlabopaTopHast paboTa «OnpeneneHne paboThl CHIIbI TPEHHUS IPH
36 PaBHOMEPHOM JIBI)KEHHH TeJa 10 TOPU30HTAIBHOM 1

MIOBEPXHOCTH»
37 CBs136 5Hepruu U pabotsl. [loTeHManpHAs YHEPTUA 1
38 Kuneruueckas sueprust. Teopema 0 KHHETHYECKOM YHEPTUH 1
39 3aKOH COXPaHEHUS SHEPTHH B MEXaHHUKE 1
40 JlabopatopHas padota «/3yueHne 3akoHa COXpaHEHHUs 1




SHEPTUI»

41 KonebaTenpHoe IBHKEHHE U €T0 XapaKTEPUCTUKU

42 3aryxatomue kosnebanus. BeiHyxaeHHble konebanus. Pezonanc

43 MateMaTHdecKuii ¥ Ipy>KUHHBIA MasTHAKA

m Ypox-uccnenoBanue «3aBUCUMOCTb IIEpHO/Ia KOJICOaHHU OT
JKECTKOCTH IPYKMHBI 1 MacChl Tpy3a»

45 [IpeBpaiienne YHEPTUN IPH MEXAHUIECKUX KOICOaHMIX

46 JlabopaTopHast paboTa «OnpeneneHne 4acToThl ¥ epHoaa
KoJIe0aHNH MPY>KUHHOTO MasTHHKA»

47 JlabopaTopHas pabota «IIpoBepka HE3aBUCUMOCTH MEPUOIa
KosiebaHu# rpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»

48 MexaHndeckue BoIHBL. CBOHCTBA MEXaHMYECKUX BOJH.
IIpononbHBIE U MOTIEPEYHbIE BOIHBI

49 Ypok-koHpepeHius "MexaHHYeCKIe BOTHBI B TBEPIOM TelIe.
CeiicMuueckue BOJIHBI"

50 3Byk. PactipocTpaneHune n oTpaskeHHe 3ByKa

51 Ypoxk-uccnenosanue "HabaroneHue 3aBUCUMOCTH BBICOTHI 3ByKa
0T 9acToTHI"

52 I'poMKoOCTh 3ByKa U BBICOTA TOHA. AKyCTHYECKUI pE30HAHC

53 Ypok-koH(pepenus "YIipTpa3Byk U HHQPa3BYK B MIPUPOIC U
TexXHUKe"

54 [ToaroroBka Kk KOHTPOJIBHOU padoTe 1o TeMe "3aKOHBI
coxpaHeHus. MexaHndeckue KoueOaHus ¥ BOJTHbBI"

55 KonrponbHas padora 1o teme "3aKOHBI COXpaHEHHSI.
MexaHn4deckue KojeOaHus 1 BOJIHBI"

56 ONEeKTPOMarHuTHOE ToJIe. DJIEKTPOMArHUTHBIE BOJTHBI

57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

58 VYpok-koHpepenrus "llkana 31eKTpOMarHUTHBIX BOJTH.
Hcnonb30BaHne IEKTPOMATHUTHBIX BOJH JIJISI COTOBOM CBS3H"

59 VYpok-uccnenoBanue "M3yyeHne CBONCTB 3JIEKTPOMArHUTHBIX
BOJTH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa"

60 Perienue 3aau Ha onpeieeHUEe YaCTOThI U JJTUHEI

3J'I€KTp0MaFHI/ITHOI71 BOJIHBI




DOnexTpoMarauTHas mpupoza cBera. CKopocTs cBeTa. BomHoBBIE

61 .
CBOMCTBa cBETa

62 Hcrounuku cBera. [IpaMonuHeliHOE pacpOCTPaHEHUE CBETA.
3armenus Conana u JIyHBI

63 3akoH oTpakeHHs cBeTa. 3epkaia. PerieHue 3amau Ha
NPUMEHEHNE 3aKOHA OTPaXEHHS CBETa

64 [Ipenomienne cBera. 3aKOH IPEITOMIICHHS CBETa

65 IlonHoe BHyTpeHHEE OTpaXkeHUe cBeTa. Mcnonas3oBaHue
TIOJTHOTO BHYTPEHHETO OTPAYKCHHS B ONITHYECKUX CBETOBOIAX
JlabopaTopHnas pabota "McciaenoBanue 3aBUCUMOCTH YIJia

66 MPEeJIOMJICHHS CBETOBOTO JIy4a OT yIJia MajIeHHs Ha IPaHuIle
"Bo3yXx-cTeKi0""

67 Ypok-koudepenius "Vcnonbp30BaHie MOJHOIO BHYTPEHHETO
OTPaXXEHHsI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"

68 JIunzel. OnTHYeCKas CUiIa JIMH3BI

69 IMocTpoeHne M300paeHuit B IMH3aX

70 Jlabopatophas pabota "Omnpenenenue GOKyCHOTO pacCTOSHUS U
ONITUYECKOH CHIIBI cOOMparomer THH3EI"

71 Ypok-koH(pepenus "OnTudeckue JNH30BbIE TPHOOPHT"

72 I'ma3 xak ontudeckas cucremMa. 3peHne

73 Ypok-korpepenmus "edektsr 3perns. Kak coxpaHuTts 3peHne”

74 Pasnoxxenne 6enoro cera B criektp. OnbITel HelOTOHA.
CrnoxeHne CIIeKTpalbHBIX I[BETOB. Jlucmepcus cBeTa
Jlaboparopras paboTa "ONBITHI O Pa3I0KEHUIO OEJIOTO CBETA B

75 CHEKTP ¥ BOCIIPHUATHIO [[BETA MIPEIMETOB MPH WX HAOIIOACHUU
yepe3 LBETOBbIE (QMIBTPHI"

76 VYpok-nipaktukyM "BosHOBBIE CBOMCTBA CBETA: AUCIIEPCHS,
uHTEepdepeHnns u tudpakans”

7 OmnsiTel Pesepdopaa v mmanerapHas Moaens aToMa

78 Tloctynarst bopa. Monens atroma bopa

79 HcnyckaHnue v NOTJIONICHAE CBETa aTOMOM. KBaHTEI.
JluneituaTele CIEKTPHI

80 Ypox-npaktukym "HabnroneHue criekTpoB ucryckanus'




81 PannoakTuBHOCTE U €€ BHUIBI 1

82 Crpoenne aToMHOTO sinpa. HykimonHas Mozienb 1

83 PannoaktuBHbIe peBpamieHus. M3oroms 1

84 Pemenue 3anau o teme: "PanunoakTuBHbIe NpeBparieHus” 1

85 Iepuon nonypacnana 1

86 Ypok-koHpepenmus "PaaroakTHBHEIE U3TYICHUS B IPHPO/IE, 1
MEIHUIMHE, TEXHUKE"

87 SnepHble peakiyy. 3aKOHbI COXPaHEHUs 3apsI0BOTO U 1
MaccOBOTO YHCeN

88 DHeprusi CBs3U aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUH 1

89 Pemenne 3ana4 o teme "SnepHsie peakuuu” 1

90 Peakimu cunTtesa u genenus saep. Mcrounuku sueprun ConHia 1
" 3BE3]T

91 Ypok-koudepenius "SnepHas snepreruka. [eictus 1
PaaroaKTUBHBIX M3JyYCHUH Ha KUBbIE OPraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHON padoTe 1Mo TeMe

92 "DNEeKTPOMarHuTHOE NoJie. DIEKTPOMAarHUTHbIE BOJIHBI. 1
KBanToBble siBaeHus"

93 KonTtponsHas pabora o TeMe "DIeKTPOMarHUTHOE TIOJIE. 1
DNeKTpOMarHUTHbIE BOJIHBL. KBaHTOBBIE sIBIEHUS"

94 IToBTOpenue, o6o6IIeHUe. JTabopaTopHbIe pabOTHI IO KYpPCY 1
"B3aumoneiicteue Ten"

95 [ToBTopenue, o6o0ImeHNe. PerieHne pacyeTHBIX U 1
KaueCTBEHHBIX 3a1a4 1o Teme "TernoBble npouecchl”

96 IToBTOpenue, obo0menHue. Pemenne pacyeTHEIX U 1
KaueCcTBeHHBIX 3aja4 1o Teme "KII/] TernoBeIx ABUTaTenei"

97 [ToBTopenue, o6o0IIeHNe. PerieHne pacueTHBIX U 1
KadecTBEeHHBIX 3a7ad o teme "KII/] anexrpoycraHOBOK"

98 [ToBTOpenue, o6obmeHue. JlabopaTopHbIe pabOTHI IO KYypCY 1
"CBeToBbl€ SIBICHUS"

99 IToBTOpenue, o606menne. PaboTa ¢ Tekctamu 1o Teme "3aKOHbBI 1
COXpaHEeHHS B MeXaHUKe"

100 [ToBTopenue, o6o01eHue. PaboTa c TekcTamu 1o Teme 1




"Kosebanus 1 BOJHBI"

[ToBTopenue, o6odImeHue. PadoTa ¢ TekcTamu 1o Teme

101 1
"CBeTOBBIC SIBICHUS"
102 [ToBTopenue, o6odIeHue. PaboTa ¢ TekcTamu 1o Teme 1
"KBaHrtoBas u sinepHas puznka"
102 27

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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