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MNOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no (u3uke Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs COCTaBJIe-
HAa Ha OCHOBE IOJIOKEHWW M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUsS Ha 0a30BOM
YpOBHE OCHOBHOM 00pa3oBaTelbHON Mporpammel, pencraBieHHbx B @I'OC 00O, a
TaKke ¢ yuéTtom (penepaibHOM paboueil nporpaMmbl BociuTanus U Konuenmuu npe-
nojiaBaHus yueOHoro npeamera «Dusznkay.

Copepxanue mnporpaMMbl MO (PU3MKE HAMpaBI€HO Ha (POPMUPOBAHUE ecTe-
CTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOIIWXCS W OPraHu3aIuio H3ydyeHus (U3UKU
Ha JICTEIHHOCTHON OCHOBE. B mporpamme mo (u3MKe yYUTHIBAIOTCS BO3MOKHOCTHU
yueOHoro npeamera B peanuzanuu tpedoBanuit ®I'OC OO0 k miaHUpyeMbIM Y-
HOCTHBIM W METalpeIMETHBIM pe3yJibTaTaM OOYy4YeHUS, a TaKKEe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAyYHBIX y4EOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUAI.

[Iporpamma 1o (u3MKe ycTaHABIWBAET paclpelelieHne y4eOHOro marepuaina
no rojgam oOyudeHus (IO KjaccaM), MpejuiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3Y4YEHHUS! TEM, OCHOBAaHHYIO Ha JIOTUKE PAa3BUTHSA MPEIMETHOTO COACPKAHUSA U yUETE
BO3PACTHBIX OCOOCHHOCTEH 00y4aroIuXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa ¢ LUEIbIO0 OKa3aHUS METOAUYECKON MOMO-
IIM YYUTEI0 B CO3IaHUH paboyeil MporpaMMBbl 1o y4eOHOMY TIPEAMETY.

®duznka SBISETCS CUCTEMO OOpa3yIONIUM JJIsi €CTECTBEHHO-HAYYHBIX YIEOHBIX
MPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
M3Yy4aeMbIX XUMHEH, OMOoruel, acTpoHoMue u Gpuznyeckor reorpaduei, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA, PEIOCTaBIseT Haubolee sicHble 00-
pasibl MPUMEHEHUS HAay4HOTO METOJla TTO3HAHHUS, TO €CTh CIoco0a MOTydeHUs J0-
CTOBEPHBIX 3HAHUW O MUDE.

OpHa U3 rnaBHBIX 3a1a4 PU3NYECKOro 00pa3oBaHus B CTPYKType olliero oopa-
30BaHMs COCTOUT B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M MHTEpeca
K HayKe y 00 y4aroImxcs.

N3yuenue pusnku Ha 6a30BOM ypOBHE MPEANOaraeT OBIaeHUE CICAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOITUMH €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEI0BAHMUS;

e HHTEPHPETUPOBATH JAHHBIE U UCIOJIB30BATh HAYUHBIE JOKa3aTEIbCTBA
JUTS1 TIOJTy4€HUSI BBIBOJIOB.

Lenu u3yyeHus: puU3MKuM Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHMs OIpeje-
nensl B Konnenuuu npenojaBanusi yaeoHoro npenamera «Pusnkay B 00pa3oBaTelb-
HbIX opranu3anusx Poccuiickoit denepaiiuu, pean3yrolMX OCHOBHbIE 001e00pa-
30BaTEeIbHbIE MPOrpaMMbl, YTBEpkKAEHHOW peumeHnem Komernn MunHucrepcrBa
npocenienus Poccuiickoit ®enepanuu (mpotokon oT 3 aexadps 2019 r. Ne [1IK-4BH).



Henu nzyyenust Gpusuku:

npUOOpETeHUEe MHTEpeca U CTPEMIICHHs 00yJarouuxcss K HaydHOMY U3yde-
HUIO MPUPOJBI, PA3BUTHE UX HHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHO-
CTEl;

pa3BUTHE NPEACTABICHUNA O HAYYHOM METOJIE€ MO3HaHUS U (HOpMUpOBaHUE
UCCIIEIOBATENBCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;
(opMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHs] OCHOB
CTpOEHUSI MaTepUH U (P YHIAMEHTAIIbHBIX 3aKOHOB (PU3UKHU;

(opMupoOBaHUE MPEACTABICHUN O POJIM (PU3UKU AJI PA3BUTUS JPYTUX €CTe-
CTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayien npodeccuoHa b-
HOW JEATEIbHOCTH, CBSA3aHHOM C (DM3MKOW, MOATOTOBKA K JajbHEHIIEMY
00YyYEHHIO B ’TOM HANpPaBICHUU.

JlocTrKeHHe 3TUX Lenel MporpaMMebl o (U3KMKe Ha YPOBHE OCHOBHOT'O OOILIEro

oOpa3zoBaHusi 00ecreunBaeTCs PEIICHUEM CIICAYIOMNX 3a1aY:

pUOOpETeHNE 3HAHUIA O TUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHUYECKHUX,
TEIJIOBBIX, DJICKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;
IpUOOPETEHUE YMEHUHN ONMUCHIBATH U OOBSCHATH (DU3MUECKUE SIBICHUS C HC-
MOJTb30BaHUEM TIOJTYICHHBIX 3HAHU;

OCBOEHHE METOJOB PEIICHUs MPOCTEHIINX Pacu€THBIX 3aj]ad C MCIOJIb30Ba-
HUEM (PU3NYECKUX MOJENIeH, TBOPUECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 3a-
nad;

pa3BUTHE YMEHHI HAOIIOJaTh MPUPOJHBIC SIBICHUS W BBHITIONHSATH OIIBITHI,
nabopaTopHbie PabOTHl U IKCIEPUMEHTANBHBIE MCCIEIOBAHUS C HCIIOJB30-
BaHUEM M3MEPUTETBHBIX TPHOOPOB;

OCBOCHHE TPHUEMOB pabOTHl ¢ HMHpOpMaNUe (HUIUIECKOTO COACP)KAHUS,
BKJTIOYasi MH(OpMAIIMI0O O COBPEMEHHBIX IOCTH)KCHHSX (PH3UKH, aHAIHM3 U
KPUTHYECKOE OLIEHUBAaHUE UH(POPMAIIHH;

3HaKOMCTBO €O cdepamu nMpodeccCHOHATFHOU EATENbHOCTH, CBSI3aHHBIMH C
(bU3HUKOM, M COBPEMEHHBIMH TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JIOCTHKCHHSIX
¢u3nyecKor HayKH.

Ha u3yuenne ¢pusuku (6a30BbIli YpOBEHb) HA YPOBHE OCHOBHOI'O 00111€T0 00pa-

30BaHMs OTBOAUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Hezel0), B 8 Kiacce
— 68 uacoB (2 waca B Hememo), B 9 kmacce — 102 ugaca (3 uvaca B Hejelno).

[Ipennaraemsplii B mporpamme 1o (QuU3uKe NepedeHb JabOopaTOpHBIX PaboT U
OIBITOB HOCUT PEKOMEHJATENIbHbII XapakTep, yYUTeNb AelaeT BbIOOp IMPOBEACHMUS
7a00paToOpHBIX padOT U OMBITOB C YYETOM WHIMBUIYAJIbHBIX OCOOEHHOCTEW OOyua-
IOLLUXCS, CIIMCKA 3KCIIEPUMEHTANBHBIX 33JaHU, NPEAJIaraéMbIX B paMKaX OCHOBH O-
r'0 TOCYJapCTBEHHOT' 0 3K3aMeHa 10 (PU3HKE.



COIAEPXAHUE OBYUYEHUSA
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Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®dusuka — Hayka o npupoje. ArmeHus npupoasl. Duzndeckue sSBICHUSA: MEXaHHU-
YECKUE, TEIUIOBbBIE, JJICKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckne BenUYuHbL. M3mepenne ¢uznueckux BennyuH. Ousnyeckue npudo-
pel. [lorpemHocTs n3mMepeHnii. MexayHapoaHasi CHCTEMA €UHULL.

Kak ¢wusuka u npyrue ecTeCTBeHHbIE HayKu u3ydaroT npupoay. EcrectBeHn-
HO-HAYYHBIN METO]l MO3HAHUs: HAOJII0ACHUE, TOCTAHOBKA HaYYHOTO BOIPOCA, BBIJIBU-
KEHUE TUIOTE3, SKCIIEPUMEHT 0 MPOBEPKE TUNOTE3, O0BICHEHHE HAOII0IaeMOTO SIB-
nenusi. Onucanve GU3NIECKUX SIBJICHUM C MOMOIIBbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHHn4YecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. Dusunyeckue NpubOpsI U MpoIeaypa MPSIMbIX U3MEPEHUN aHATIOTOBBIM U LU (-

POBBIM ITPUOOPOM.

Jlabopamopmuuvie pabomul u onvimol.

1. OmnpeneneHue UEHbl JeICHUS KAl U3MEPUTEIBLHOTO TPUOOPA.

2. M3mepeHune pacCTOSHUM.

3. M3mepenne o0bEMA KUIKOCTH U TBEPAOTO Tea.

4. OmnpeneneHne pasMepoB MajbIX TEIL.

5. M3MepeHue TeMneparypsl Mpy MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JTaTUYHKa

TeMIIepaTyphbl.
6. IIpoBenenue uccneq0BaHus MO MTPOBEPKE TUITOTE3bL: TATIBHOCTD MOJIETA MIAPU-
Ka, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Paznen 2. [lepBoHayaiibHbIE CBe/IeHUSI 0 CTPOCHUHM BellecTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEILIECTBA.

JBrxenue vactull BemiecTBa. CBs3b CKOPOCTH JABUKEHHUSI YACTHUIl C TEMIIEpaTy-
poii. bpoyHoBckoe aBmxkenue, nuddysus. BzaumozaeiicTBue yacTuil BeniecTBa: MpuTsi-
KEHHE U OTTaJIKUBaHUE.

ArperatHbie COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEU U TBEPABIX (KpH-
CTAUTMYECKUX) TeJ. B3auMocBsA3b MeX1y CBOMCTBAMHU BEUIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX CO-
CTOSIHUM BOJBI.

Jemoncmpayuu.

1. HalGmronenue OpOyHOBCKOTO IBUKEHUS.

2. Habmonenue muddys3un.

3. HaOmronenue siBieHUM, OOBICHSIOMUXCSA MPUTSHKEHUEM UM OTTAIKUBAHUEM

YaCTHUI] BEILIECTBA.



Jlabopamopuuvie pabomul u onvimel.

1. OueHka 1raMeTpa aToMa METOIOM PSAOB (C UCHoNIb30BaHUEM (hoTorpaduii).
2. OmBITHI MO HAOTIOICHHUIO TETUIOBOTO PACIITUPEHUS Ta30B.

3. OmbITHI MO 0OHAPYKEHUIO TEUCTBHSI CHIT MOJICKYJIIPHOTO TIPUTSHKCHHUS.

Pa3nea 3. /IBu:keHHe U B3auUMojelicTBUE TeJl.
Mexannueckoe IBH>KeHUE. PaBHOMEpHOE M HepaBHOMEpHOe JBHkKeHue. Cko-
pocthb. CpenHsis CKOPOCTh NP HEPABHOMEPHOM JABUXKEHUU. Pacuér myTu u BpemMeHU
JBUKCHUSL.
SBnenve nHepunu. 3aKOH UHEpHUU. B3auMozeiicTBre Tel Kak NpUYrHa U3MEH e-
HUSI CKOPOCTH ABWXKEHHUS Tell. Macca kak Mepa MHEpTHOCTH Tena. [moTHoCTh Bele-
ctBa. CBsI3b MJIOTHOCTH C KOJIMYECTBOM MOJISKYJT B €AMHUIE 00BEMA BEIECTBA.
Cuila KaK XapakTepUCTUKa B3auMonencTBus Ten. Cuia ynpyrocty u 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBIO JTUHAMOMETpA. SIBJICHHE TATOTEHUS M CUJIa TSAKECTH.
Cuna TsbxecTr Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CioxeHue CHil, Harpas-
JICHHBIX TIO OJIHOM NpsAMoi. PaBHoxaelcTBytomas cui. Cuiia TpeHus. TpeHue CKoJbxke-
HUSI U TpeHUE TIOKOs. TpeHue B pUpPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenune MexaHU4YeCKOro IBUKEHUS Tela.
2. M3mepeHne CKOpOCTH NPSIMOIMHENHOTO IBUKCHMUSL.
3. HabGnronenue siBeHUST HHEPIIHH.
4. HaOnroneHve u3MEHEHUs! CKOPOCTH IIPU B3aUMOCHCTBUM TEJl.
5. CpaBHEHHE MacC M0 B3aUMOJAECHCTBUIO TEN.
6. CnoyxeHHue Cul, HalPaBJIEHHBIX 110 OXHOU MPAMO.
Jlabopamopmuosie pabomul u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JIBH>KEHUS (IIapvKa B KUIKOCTH, MO-
JIEJIH JIEKTPUYECKOr0 aBTOMOOUJIS U TaK Janee).

2. OmpeneneHue cCpemHEd CKOPOCTH CKOJIBKEHUS OpyCcKa WIM MIapuKa 10
HAKJIOHHOM TJIOCKOCTH.
OnpeneneHue IOTHOCTH TBEPIOTO TeEA.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKeHHS (nedopmariu) mpy-
KUHBI OT MPUIJIO)KEHHOMN CUJIBL.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUSI CKOJIBKEHUSI OT Beca
TeJa U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

HaBnenue. CriocoObl YMEHBIIICHHUS W yBelW4YeHUs AaBicHus. /laBmeHue rasza. 3a-
BUCUMOCTh JIaBJICHUs raza oT 00bEéma, Temneparypsl. llepenaua gaBneHus TBEPABIMU
TeJNaMH, KUJIKOCTSIMU M ra3zaMmu. 3akoH Ilackans. ITHeBMaTnueckue ManiuHbl. 3aBUCH-
MOCTb JaBJICHUS KUAKOCTH OT TiIyOuHBI. ['uapocrarnueckuii nmapagokc. CooOiaronim-
ecst cocynibl. ['mapaBinueckue MeXaHU3Mbl.



AtMmocdepa 3emin u armocdepHoe napieHue. [IpUunHBI CyIIECTBOBaHUSA BO3-
AymHoi o6osiouku 3emian. OnblT Toppuuemu. M3MepeHne aTMOCPEPHOTO aBIICHUSI.
3aBUCUMOCTb aTMOC(EPHOrO JABJIECHHS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl nis

M3MEpEeHUs: aTMOC(EPHOTO TaBICHUS.
JleticTBUE )KMAKOCTH W Ta3a Ha MOTPYy)XEHHOE B HUX Teso. BriTankuparomas (ap-
xuMenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3gyxonnaBanue.
Hemoncmpayuu.
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3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaua naBineHUs KUJIKOCTHIO U Fa30M.

CooOmraromuecs: COCyIbl.

I'mapasiuueckuil mpecc.

[IposiBnenne nericTBrUs aTMOCHEPHOTO TaBICHMUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIBI OT 00BhEMA MOTPYKEHHOM YacTH Teja U
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIECH CHJIBI BECY BRITECHEHHOM KHUJIKOCTH.

VYcnoBue miuaBaHusl TEJ: IJIABAHHME WIM MOTPYKEHUE TEA B 3aBUCHUMOCTH OT
COOTHOIIEHUS TJIOTHOCTEMN TeJa U )KUIKOCTH.

Jlabopamopmuwvie pabomul u onvimol.

1.

HccnenoBanrue 3aBUCUMOCTH Beca Tella B BOAE OT 00BbEMa MOTPYKEHHON B
JKUJIKOCTh YacTH TeJa.

Ornpenenenne BHITAIKUBAIOIICH CHIIBI, IEUCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIbI, JEHCTBYIOIIECH HA TEJIO B
XKUJIKOCTH, OT MACChI TeJa.

OnbITHI, JTEMOHCTPUPYIOLINE 3aBUCUMOCTH BBITAIKUBAIOUICH CHUJIbI, AEHCTBY-
IOIEH Ha TEeJO B KHUAKOCTH, OT 00BhEMA MOTPYKEHHON B KUIAKOCTh YaCTH Tela
Y OT TUIOTHOCTH XKUJKOCTH.

KoncTpynpoBanne apeomerpa WM KOHCTPYUPOBAHUE JIOAKH U ONPEAECICHUE
€€ rpy30noAbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus.

Mexanunueckas pabora. MOITHOCTb.

[IpocTeie MEXaHU3MBI: pblyar, 0JIOK, HaKJIOHHAs MJI0CKOCTb. [IpaBuiio paBHOBecHs
pblyara. [IpumeHnenue npasuiia paBHOBECHUS pbluara K OJOKy. «30J0TO€ MpaBUIO» Me-
xanuku. KI1J] mpocteix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckasi sHeprus. Knnetnueckas u noreHiuanbHas sHeprus. [Ipespanie-
HUE€ OJJHOTO BUJAa MEXaHUYECKOW SHEPTUU B APYroil. 3aKOH COXPAHEHUS SHEPTUU B Me-

XaHHKE.

Hemoncmpayuu.

1.

[IpuMepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopmuosie pabomul u onvimel.



1. Omnpenenenue pabOThI CHIIBI TPEHHSI TP PAaBHOMEPHOM JBUKEHUU Teja MO ro-
PU30HTAIBHOU ITOBEPXHOCTH.

2. HccnenoBanue ycinoBU paBHOBECHS pblyara.
N3mepenune K11/l HakKIIOHHOM TIJIOCKOCTH.

4. H3ydyeHue 3aKOHa COXPAHEHUS MEXAaHUYECKON YHEPIUH.
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Pa3znen 6. TenuioBbie ABJICHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KUHETUYECKOW TEOPHHM CTPOEHUs Bellle-
cTBa. Macca u pazMepsl aTOMOB M MOJIEKYJI. ONBITHI, MOATBEPKAAIOIINE OCHOBHBIE T10-
JIOXKEHUSI MOJEKYJIAPHO-KUHETUYECKON TEOPUHU.

Mopnenu TBEpAOTO, KUJIKOTO M ra3000pa3HOro cOCTOsIHUM BellecTBa. Kpucramnu-
yeckue u amopdusbie Tena. OObsICHEHHE CBOMCTB ra3oB, KHUAKOCTEH W TBEPIBIX TET Ha
OCHOBE TOJIOKEHUU MOJIEKYJISIPHO--KUHETHYECKOW Teopur. CMaunBaHuE U KauuLIp-
HbIE sIBJICHU. TeIUI0BOE pacIIMpEHUE U CKATHE.

Temneparypa. CBa3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS YaCTHII.
Buyrpennsst sHeprusi. CriocoObl U3MEHEHUs BHYTPEHHEW HHEpruu: Tervionepenaada u
coBepieHue padoTsl. Bubl Teruonepenayn: TEIIONPOBOIHOCTb, KOHBEKIIMS, HU3ITy4e-
HHE.

KonudectBo TemnoTel. YenbHas TEMJIOEMKOCTh BellecTBa. TeriooOMeH U Tel-
JIOBOE paBHOBEcCHE. YpaBHEHHE TeIIoBoro Oananca. [InaBienue u oTBepaeBaHue Kpu-
CTATMYECKUX BEIIECTB. Y AelibHAs TerioTa miasieHus. [lapooOpasoBanue u KOHIEH-
caiusi. Mcnmapenue. Kumnenue. YienbHas Temjiora napooOpa3oBaHus. 3aBUCHMOCTh
TEeMIIepaTypbl KUIIEHUS OT aTMOC(EpHOro AaBICHHUS.

BrnaxnocTe Bo3ayxa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMIOTA CTOPAHMUSL.

[Tpunnumner padotsl TernoBsix asurareneit KIIJ[ temnoBoro nsurarens. Temo-
BBIE JBUTATEIM U 3AIIUTA OKPYKAIOIIEH CPEIBIL.

3aKOH COXpaHEHHMs U IPEBPAIICHUS YHEPTUU B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaGmonenune OpoyHOBCKOTO TBUKEHUS.

2. Habmoaenue nuddysumn.

3. HabGmronenue siBneHuil cCMauMBaHUs U KAWL PHBIX SIBJICHUM.

4. HaOmroneHue TenioBOro paciiupeHus Tedl.

5. M3meHeHue AaBieHUs ra3za Ipy U3MEHEHMHU 00bEMa M HarpeBaHUMW WJIM OXJia-
KJICHUMU.

[IpaBuia n3mepeHus TemnepaTypsl.

Bunbl Termonepenayum.

OxJakiIeHre Mpu COBEPILIEHUU PAOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMU CUIIAMH.

L e N



10. CpaBHEHHUE TEMIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HaGmonenue KuneHusl.

12. HabmmroieHre mocTostHCTBA TEMITEPATYPhI MPH TUIABJICHHH.

13. Moaenu TEIUIOBBIX ABATATEIEH.

Jlabopamopmuuvie pabomul u onvimol.

1. OnpITHI IO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WM caxapa.

3. OnbIThl IO HAOJIOICHUIO TEIJIOBOIO PACHIMPEHMS Ta30B, KUIKOCTEH U TBEP-
JIbIX TEIl.

4. OrmpenesneHue JaBiICHUs BO3yXa B OaJUIOHE MITTPHIIA.
OnbITHl, AEMOHCTPUPYIOILIME 3aBUCUMOCTh JaBICHUS BO3AyXa OT €ro o0béMa u
HAarpeBaHus WA OXJIAXKICHHUS.

6. IIpoBepka rumore3bl JTUHEHHON 3aBUCHUMOCTU JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUIECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmroneHue u3mMeHeHus BHYTPEHHEN SHEPIUM Tela B pe3yibTaTe TEIonepe-
Jla4l ¥ pabOThl BHEITHUX CUJL.

8. HccnenoBanue siBIeHUS TEINIOOOMEHA MPY CMEIIMBAHUU XOJOJHOU M Topsiuei
BOJIBL.

9. OmpezeneHre KOIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOJIOM MPHU TEMIOOOMEHE C
HarpeTbIM METAJUINYECKUM LIMIHHAPOM.

10. OnpeieneHue yaeabHOM TeINIOEMKOCTH BELIECTBA.

11. MccnmenoBanne nponecca ncnapeHusl.

12. OnpeieneHne OTHOCUTENBHON BJIAKHOCTH BO3AYyXa.

13. OnpeneneHue yaenabHOM TETUIOTHI TUIABIEHUS JIb/IA.

Pazgen 7. Jinekrpudeckne U MAarHUTHBIE SIBJICHMUS.

Onextpusauus Ten. J[Ba popa 3JIEKTpUYECKHMX 3apsAnoB. B3aumopeincrtsue 3aps-
KEHHBIX Tel. 3aKoH KyioHa (3aBUCUMOCTb CHJIbI B3aUMOACHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apSI0B U PACCTOSIHUS MEKTY TEIAMH).

Onektpuueckoe noje. Hanpssk€HHOCTB 3iekTpudeckoro noi. [lpuHuun cymnep-
MO3ULINHU 3JIEKTPUUECKUX MOJIeH (Ha KAU€CTBEHHOM YPOBHE).

Hocurenmun »neKkTpUYecKuX 3apsaoB. OJEMEHTApHBIA JJIEKTPUYECKUN  3apsil.
Crpoenue aroma. [IpoBOAHMKM M JUANEKTPUKHU. 3AKOH COXPAHEHHUS IJIEKTPUUECKOIO
3apsja.

DONEeKTPUYECKUN TOK. Y CIOBHSI CYIIECTBOBAHUS 3JEKTPUUYECKOro Toka. McrouHu-
KM TIOCTOSTHHOTO TOKa. J[eMCTBHS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XUMHUYECKOE, Mar-
HUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTAX U razax.

Onektpruueckas nenb. Cuna Toka. DNeKTpudeckoe HanpsbkeHue. COnpoTUBIECHUE
IIPOBOAHMUKA. Y IETIbHOE COIPOTHUBIICHHE BenlecTBa. 3akoH OMa 1t yyactka nenu. I1o-
CJIEIOBATENbHOE U MapAIJIEIbHOE COEAMHEHUE TTPOBOAHUKOB.



Pabora 1 MOIIHOCTH 3eKTpudeckoro Toka. 3akoH J[xoyma—Jlenna. DnexTpuye-
CKHE IIETH 1 MOTPEOUTENN IISKTPUUECKOM d3HEprur B ObITy. KopoTkoe 3amMmbIkaHue.
ITocTtossHHbIe MarHuThbl. B3anMoaelcTBHE ITIOCTOSHHBIX MAarHuToB. MarHmTHoOE

nosje. MarauTHoe nosie 3eMJIM M €ro 3HaueHue Ui )Ku3Hu Ha 3emie. OnbsiT Ipcrena.
MarauTHOE MoJie AJIEKTPUUECKOro TokKa. IIpuMeHeHHne 3JEeKTPOMarHuToB B TEXHHKE.
JleficTBrEe MarHUTHOTO MOJIsI HA MPOBOAHUK C TOKOM. DJIEKTPOJABUTATEh TOCTOSHHOTO
ToKa. VCrionp30BaHue 3JIEKTPOJABUTATENICd B TEXHUUYECKUX YCTPOMCTBAaX M HA TPaHC-

nopre.

Onbitel @apazess. SABneHue 3yeKTpoMarHUTHOW uWHAYKUuH. IIpaBuno Jlenna.

OnextporeHeparop. CrocoObl MOIYYCHHUS JIEKTPUIECKON dHEPTUU. DICKTPOCTAHITUU
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPIUU.

Hemoncmpayuu.
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DnexTpu3auus Tej.

JIBa pona 3JIEKTpUYECKUX 3apSAI0B U B3aUMOJICUCTBHE 3aPSKEHHBIX TEIL
YCTpONCTBO U AEHUCTBUE IIEKTPOCKOIIA.

DneKTpocTaTuyecKast MHIYKLIHSL.

3aKOH COXpPaHEHHMsI JIEKTPUYECKUX 3aPsII0B.

[IpOBOJHUKH U TUINEKTPUKHU.

MopaennpoBaHue CUIOBBIX JTUHUN JIEKTPUYECKOTO TTOJIA.

M cTOYHMKHM TTOCTOSTHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKUN TOK B KUIKOCTH.

. 'a30BbIU pa3psa.

. I3MepeHue Cuiibl TOKka aMIepMeTPOM.

. IBsMepeHue 3eKTpUIeCKOro Harps>KEHUST BOJIbTMETPOM.

. Peocrar u MmarasuH conpoTuBJICHUM.

. B3anMopelicTBHe TOCTOSSHHBIX MarHUTOB.

. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/ieiCHUs MOJIFOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX ITOJIEN IMTOCTOSHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1oJje ToKa. IJEKTPOMarHur.

. JIeiCTBME€ MarHUTHOTO TOJIS1 HA MPOBOJIHUK C TOKOM.

. DJNEKTPOABUTATENb ITOCTOSIHHOTO TOKA.

. UccnienoBanue sIBIEHUS SJIEKTPOMArHUTHOW UHTYKIIUH.

. OnbrTer @apajes.

. 3aBUCUMOCTh HampaBJ€HUs] MHAYKIIMOHHOIO TOKa OT YCJIOBUW €ro BO3HUKHO-

BCHUA.

. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.



Jlabopamopuuvie pabomul u onvimel.

1.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpIThl 0 HAOTIOJEHUIO JICKTPU3ALMKU TEl UHAYKIIMEH W MpU COMPUKOCHO-
BEHUU.

HccnenoBanne AENCTBHS DJIEKTPUYECKOTO TOJIS HA IPOBOAHUKHU U JUAJIEKTPU-
KH.

COopka 1 nmpoBepKa padOThI JIEKTPUUECKOM 11eMH MOCTOSTHHOTO TOKA.
M3MepeHne 1 peryiupoBaHue CUIIbI TOKA.

N3mMepeHure u peryiupoBaHue HaNPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YE€PE3 PE3UCTOP, OT COIPO-
TUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnpIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBICHUS
IIPOBOJHMKA OT €r0 JUIMHBI, IUIOIIAI1 TONEPEYHOr0 CEYEHN U MaTepHralla.
[IpoBepka nmpaBuiia CIOKEHUS HANPSIKEHUHN MPU MTOCIEI0BATEIBHOM COEMH €-
HUU JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuiia i CUJIbI TOKA IPU MapalIeIbHOM COEIUHEHUH PE3UCTO-
POB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO YEPE3 PEIUCTOP.
OmnpeneneHre MOIHOCTH 3JIEKTPUYECKOT0 TOKA, BBIJIEIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, HJIYIIETO 4Yepe3 JaMIIO4Ky, OT
HaIIpSDHKEHUS Ha HEW.

Onpenenenne KIIJ HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHS OCTOSTHHBIX MAarHUTOB.
W3ydeHne MarHUTHOTO TOJIS TTOCTOSTHHBIX MarHUTOB MPU MX OObEIMHEHUH U
pa3leICHNH.

HccnenoBanue AEUCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSL KATYILKU C
TOKOM M MarHuTa OT CHJIbI TOKA Y HAIPABJICHUS TOKA B KaTYILKE.

N3ydyeHune necTBUSI MarHUTHOTO IOJISI HA POBOJIHUK C TOKOM.
KoHncTpynpoBanue u uzyuenue paboThl 3JIEKTPOABUTATETIS.

N3mepenne KII/] aimekTpoaBUraTesibHOM YCTaHOBKH.

OnpITHl 110 UCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW WHAYKLIMH: UCCIIEO0-
BAaHHE U3MECHEHUI 3HAYEHUS U HANPABIICHUS] UHAYKIMOHHOIO TOKA.



9 KITIACC

Pa3znen 8. Mexannueckue iBJI€HHS.

Mexannueckoe nBuxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCH-
TEJIbHOCTh MEXAHUYECKOTO JIBUAKEHHS. PaBHOMEpHOE MPpsAMOJIMHENHOE JBUXeHUE. He-
pPaBHOMEPHOE NPSIMOJIMHENTHOE BUkKeHUE. CpeqHsast © MTHOBEHHAs: CKOPOCTh TeNa MpU
HEPaBHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHoyckopeHHOE TIpsMOIMHeliHOe aBHkeHne. CBOOOHOE TaJICHHE.
Omnpbitel ['anunes.

PaBHOMepHOE nBMKEHUE O OKpYyKHOCTH. Ilepuon m dacrora oOpamienwus. JIu-
HEWHAas U yrioBas CKOPOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH Hprorona. Bropoii 3akoH Herorona. Tperuit 3akoH HeroToHa.
[IpyHIMD CynIeprO3UIUKU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuMs: cuia TPEHUs CKOJIBKEHHsS, CUJia
TPEHUSI TTOKOS, APYTUE BUABI TPEHUS.

Cuiia TSDKECTH M 3aKOH BCEMHPHOIO TSTOTEHHs. Y CKOpEHHE CBOOOJHOro maje-
Huda. [[Bmkenue maner Bokpyr Connna. IlepBasg kxocmuueckas ckopocTb. HeBeco-
MOCTb U MIEPETPY3KHU.

PaBHOBecue MarepuanbHOU TOYKU. AOGCOMOTHO TBEPHOE Teno. PaBHOBecue TBED-
JIOTO TeJIa C 3aKPETUIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIEeHTp TsKecTH.

Nmnynsce Tena. M3meHenne umiynbca. IMnynbCc CHiibl. 3aKOH COXPAHEHUS MM-
nynbca. PeakTMBHOE IBUKEHUE.

Mexanudeckasi paboTa U MOIIHOCTb. PaboTa CUIl TAXKECTH, YIPYrOCTH, TPEHHUS.
Cas3b 2Hepruu u pabothl. [loTeHIMaNbHAS YHEPTUs Tela, MOAHSATOTO HaJ MOBEPXHO-
CcThio 3eMiid. [loTeHIManbHas SHEPrusi CKarol MpykuHbl. KuHeTrnueckas sHeprus.
Teopema 0 KWUHETUYECKOM YHEPTUU. 3AKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUH.

Hemoncmpayuu.

1. HaGmronenne MexaHW4YeCKOTro JBMDKCHHS Te€lla OTHOCHTEILHO Pa3HbBIX TENl OT-
cuéra.

2. CpaBHeHME NyTE€H W TPACKTOPUHN JBUXKEHUS OJTHOTO M TOTO K€ TeJla OTHOCH-

TEJTBLHO PA3HBIX TEJl OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHHUS IPAMOJIMHENHOTO ABUKCHUS.

HccnegoBanue npu3HakoB PABHOYCKOPEHHOTO JIBUKCHUSI.

Hab6mroneHne nBMKEHUS Tella 10 OKPY>KHOCTH.

Habmonenne MexXaHUUECKUX SBJICHUH, MPOUCXOJAIIUX B CHUCTEME OTCUETa
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«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHHU OTHOCHUTEIBHO
KaOuHeTa (PU3UKHU.
7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MACChI Te€Jla U JECUCTBYIOIIECH HAa HETO CUJIBI.
8. Habmronenue paBeHCTBA CHII TIPU B3aMMOJICHCTBUN TE.
9. M3meHeHue Beca Teja Mpyu YCKOPEHHOM JIBUKECHUU.
10. Ilepenaua umnysbca pu B3aUMOICMCTBUY TEJL.



11
12
13
14
15
16

. IIpeoOpa3oBaHus SHEPTUU MIPH B3aUMOICHCTBUH TEII.

. CoxpaHeHne UMITyJIbCa ITPU HEYIIPYTOM B3aUMOJCHCTBUY.

. CoxpaHeHure uMITyIibca pu abCOIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.

. HaOnmoneHne peakTUBHOTO JIBUKEHHS.

. CoxpaHeHHEe MEXaHUYECKOM SHEPruu Ipu CBOOOIHOM Ma/ICHUU.

. CoxpaHeHrne MEXaHWYECKOM HHEpPruy NpH JABMKEHUHM Tejla MO JeHCTBUEM

MIPYKUHBL.

Jlabopamopuwvie pabomul u onvimol.

1.

10.

11

KoHcTpynpoBanue Tpakra Ui pa3roHa U JaJIbHEHIIEr0 paBHOMEPHOIO JBH-
KCHHSI IIApUKa UITH TETICKKH.

Omnpeznenenue cpenHel CKOPOCTU CKOJBKEHUS OpycKa WM JABM)KEHUS IIapHKa
M0 HAKJIOHHOM TJIOCKOCTH.

OmnpezneneHue yCKOpeHUs Tella MpU paBHOYCKOPEHHOM JBH)KEHUHU 110 HAKJIOH-
HOM IIJIOCKOCTH.

HccnenoBanrue 3aBUCMMOCTH MYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBU-
YKEHUHW 03 Ha4aIbHOU CKOPOCTH.

[TpoBepka TUIOTE3BI: €CIU MPU PABHOYCKOPEHHOM JIBUKEHUH 0€3 HayaJlbHOM
CKOPOCTH TIYTH OTHOCATCS KakK Psii HEUYETHBIX YHCE, TO COOTBETCTBYIOIIHUE
MPOMEXYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CHUJIbI HOPMaJIbHO-
TO JaBJICHUS.

Omnpenenenue K03PGUIUEHTA TPEHUS CKOJIBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOTHI CHIIBI TPEHUS MIPH paBHOMEPHOM ABM)KCHHUHU TeJa 1O To-
PU30HTAJILHOW MOBEPXHOCTH.

Onpenenenne padoThl CHIIBI YIIPYTOCTH MPHU MOIBEME Tpy3a C UCHOIb30BAHU -
€M HETIOIBM>KHOTO U MOABMXKHOTO OJIOKOB.

. I3yueHue 3akoHa COXpaHEHUsI SHEPTUH.

Pa3znen 9. Mexannuyeckue KoJieOaHUS U BOJTHBI.

KonebarensHoe neuxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUI: mepuoj, ya-
CTOTa, aMIUIMTyAAa. MaTeMaTU4eCKuli U NPYKUHHBIA MasATHUKH. [IpeBpamenue sHep-
THH TIPH KOJIEOATEIbHOM JBUKEHUU.

3aryxatonie kKojeOanus. BeiHyxkneHHbIe KoseOaHus. Pezonanc. Mexannueckue

BOJIHBI.

CaoiicTBa MexaHn4eckux BOJH. [IpomonbpHble M monepeuHsle BOJHBI. JyiMHA

BOJIHBI U CKOPOCTh €€ paclpoCTpaHEHUsl. MeXaHU4YEeCKUE BOJHBI B TBEPAOM TENE, CEMi-
CMHYECKHUE BOJIHBI.
3Byk. ' poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkenue 3Byka. Mudpa3Byk u ynbrpa-

3BYK.



Hemoncmpayuu.

1. Habmonenue konebaHuil Ten oA AEHCTBUEM CUJIbI TSKECTH U CHJIbI YIPYTO-
CTH.

Habmonenne konebaHuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOmronenue BoIHYKICHHBIX KOJIEOAHUN U pe30HaHcA.

Pacnipoctpanenue npoJoJibHbIX U MONEPEYHbIX BOJH (Ha MOJEIH ).
HaOmronenmne 3aBUCMMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI PE3OHAHC.
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Jlabopamopmuuvie pabomul u onvimel.

1. OmnpezneneHue 4acTOTHI U MepHoJa KoJeOaHU MaTEMaTHUYEeCKOI0 MasiTHUKA.

2. OmpezeneHre 4aCTOThI U IEpUOa KOJIeOaHUN PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TIeproia KoJeOaHNUN MOABEIIEHHOTO K HUTHU TPY-
3a OT IJTUHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH MEPUOAA KOJICOAHUM MPYKUHHOTO MAasTHHUKA OT
Macchl rpysa.

5. IIpoBepka He3aBUCUMOCTH NEPHOJIa KOJIeOaHUM Ipy3a, MOJBEIICHHOIO K HUTH,
OT MaccChl rpysa.

6. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpPHOJa KOJIEOAHUN MPYKUHHOTO
MasTHHKA OT MACChI Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3MmepeHne ycKOpeHHUs: CBOOOJHOrO MaieHHs.

Paszgen 10. DnekTrpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJe. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOICTBa 3JIEKTpOMar-
HUTHBIX BOJIH. [lIKana »ieKTpOMarHuTHBIX BOJH. Mcnonb30BaHuE 3IEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H.

DnexTpoMarHuTHas npupozaa ceera. Ckopocts cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBOICTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydeHune CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIbI0O MOOUIIBHOTO Teje-
¢doHna.

Paszgen 11. CBeroBbie siBJICHUS.

JlyueBas mogmenps cera. Mcrounukn csera. lIpsamonnHenHOE pacrpocTpaHeHue
ceera. 3atMenus Connua u JIynel. Otpaxenue cBera. [lnockoe 3epkaiio. 3akoH oTpa-
KEHUS CBETA.

[Iperomnenue cBera. 3aKOH mpesoMiieHHs cBeTa. [lonHOe BHYTpeHHee oTpaxe-
Hue cBera. Mcnonp30BaHKe MOJTHOIO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX CBETOBO-
nax.



Jlunza. Xon myueit B auH3e. OnTudeckas cuctema (oToarmapara, MUKPOCKOIA
Teseckona. a3 kak ontuueckas cuctema. biuzopykocTs U 1anbHO30pKOCTb.
Pasnoxenue Oenoro ceera B crekrp. OnbiTel HeroToHa. Cliosk€HUE CIEKTpallb-

HBIX IBETOB. Jlucnepcus ceera.

Hemoncmpayuu.
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[IpssmMonrHENHOE pacIpOCTPAHEHHE CBETA.

OTtpaxeHue cBera.

[Tomyuenune u300pa>keHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cera.

OnTuuecKknuii CBETOBO/I.

Xon nydeil B coOuparorieit TuH3e.

XoJ JIydeu B pacCEeUBAOILIEH JIMH3E.

[Tomyuenune n300pa>keHUM C MOMOIIBIO JTMH3.

[Tpunnun aeiictBust GoToarnmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mozens riasa.
11. Pa3noxxeHne 6e10ro cBeTa B CIEKTP.
12. [Tonyuenue Gemoro cBeTa IIpH CIIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopmuuvie pabomul u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)K€HUsI CBETOBOI'O Jyda OT yrJja Inaje-
HUSL.

N3yueHne xapakTepuCTUK U300 paKeHUs IpeMeETa B TUIOCKOM 3€pKaie.
HccrnenoBanne 3aBUCUMOCTH YTJia MIPETOMIICHUST CBETOBOTO JIyda OT yriia ma-
JICHUS Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonydenne n3o0pakxeHuit C MTOMOIIBIO COOMPAIOIIEH JTHH3BI.

Omnpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPArOIIeH JTNH-
3bI.

OTBITHI 110 Pa3I0KEHUIO OEIIOTO CBETA B CIIEKTP.

OmnBITH IO BOCOPUATHIO 1[BETA MPEAMETOB MPU X HAOIIOJACHUU Yepe3 IBETO-
BbI€ (DUITBTPBI.

Pasznea 12. KBanroBbie ABJICHNA.
OmneiTel Pe3epdopna u mmanerapHas Mmojesb atoma. Mogenb aroma bopa. Ucnyc-
KaHWE€ U MOTJIONIEHHE cBeTa aToMOM. KBaHTEI. JIMHEWYaThie ClIEKTPHI.

PanunoaktuBHOCTB. Alnb(a-, 6eTa- u raMmma-u3nydeHust. CTpoeHue aTOMHOTO sipa.
Hyknonnast mogens aromHoro simpa. M3oronsl. PaguoaktuBHabie npepamienud. [lepu-
OJ1 MOJIypacraia aTOMHBIX SJIED.

SnepHbie peakuu. 3aKOHBI COXpaHEHUs 3apsJ0BOIO U MacCOBOTO YMCEN. DHEp-
TUd CBSI3M aTOMHBIX sziep. CBsA3b Macchl U SHEPruu. Peakiiuu cuHTe3a U ICJIeHUs Saep.

Uctounuku sueprun ConHua U 3BE3].



Snepnas >HepreTrka. J[elcTBUSA pPaIMOAKTUBHBIX MU3Iy4YEHHUN HA KUBBIC OPraHU3-
MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MOTJIOLIEHUS.

2. CnexTpsl pa3jIMYHBIX T'a30B.

3. CnekTtp Bomopoza.

4. HalGmionenue TpekoB B kamepe Buibcona.

5. Pabota cuérunka HOHU3UPYIOMIMNX U3ITYYECHHI.

6. Perucrparus uznydeHns NpupOaHbIX MUHEPAIOB U MTPOIYKTOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HaOmroneHue CIIONIHBIX U JMHEHYAThIX CIIEKTPOB U3TyYEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIUU YACTHLBI 110 TOPMO3ZHOMY IyTH

(o pororpadusm).
3. M3mepenue pannoakTUBHOTO (QOHA.

IToBTOpPUTEILHO-0000IAIO NI MOTYJIb.

[ToBTOpHUTENHHO--0000MIAIOIINI MOAYAL MPEAHA3HAYEH ISl CUCTEMAaTH3allud |
00001IeHHSI TPEAMETHOTO COJEPKAHUS U OIbITA JEATEIbHOCTH, IPUOOPETEHHOTO IpU
M3Y4YEHUU BCETO Kypca (PU3HKH, a TAKXKE JJIs MOArOTOBKH K OCHOBHOMY I'OCY/1apCTBEH-
HOMY 9K3aMeHY 0 (U3HKe U 00yJaroluXcsl, BRIOPABIIMX 3TOT Y4E€OHBIN MpeaMeT.

[Ipn u3ydeHun AAHHOTO MOAYJS PEAM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI JIEs-
TEIbHOCTH, HA OCHOBE KOTOPBIX OOECHEUYMBAETCS JOCTUKEHUE MPEIMETHBIX U MeTa-
OPEIMETHBIX TUIAHUPYEMBIX PE3yJbTaTOB 00y4deHUsl, (POPMUPYETCS €CTECTBEHHOHAYY-
Hasi TPAMOTHOCTh: OCBOCHHME HAy4YHBIX METOJOB HUCCIEIOBaHUS SIBICHUN MPUPOIBI U
TE€XHUKH, OBJIAJICHUE YMEHUSIMU OOBACHITH (PU3NUECKUE ABJICHUS, IPUMEHS S| TOTyYEH -
HbIE 3HAHUS, PELIaTh 3a/1a4, B TOM YHCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMNIMANbHO ACATEIBHOCTHBIM XapakTep JaHHOIO paslesa pealn3yercs 3a
CU€T TOTrO, YTO OOYJArOIINECs BBHIOTHSIOT 33JJaHHsI, B KOTOPBIX UM IPeJIaracTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWI paclio3HaBaTb U HAYYHO OOBSCHATH (PU3NUECKHUE
SIBJICHUS B OKPYKAIOIEW IPUPOAE U TOBCEIHEBHOW JKU3HH;

UCTIOJIb30BaTh HAyYHBIE METOJABl HCCJENOBAaHUS (PU3MUECKHX SIBICHUN, B TOM
YUCIIE JUIsl IPOBEPKU FMIIOTE3 U MOJYyYEHUs] TEOPETUYECKHUX BBIBOIOB;

OOBSCHATHh HAYYHBIE OCHOBBI Hau0OJI€€ BaXKHBIX JTOCTHKEHUN COBPEMEHHBIX TEXHOJIO-
I'Mii, HaIpuMep, MPaKTUYECKOr0 UCIOJIb30BAHUS PAa3JIMUHBIX NCTOYHMKOB HEPIUU Ha
OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB SHEPIHUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3U-
KE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydyenue ¢u3uku HAa ypOBHE OCHOBHOI'O OOIIEr0 OOpa3oBaHUs HAIPaBICHO Ha
JOCTH>KEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbBIX PE3Yib-
TaToB.
B pesynprare m3ydeHus (pu3MKH Ha ypOBHE OCHOBHOI'O OOIIEro OOpa3oBaHHS Yy
oOyyaroierocst 0ynyT cpopMUpOBaHbI CIAEAYIONIUE JUYHOCTHBIC PE3YyJIbTAThl B YACTHU:
1) naTprMoOTHYECKOr0 BOCIUTAHUS:

e — MPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN (hu-
3U4ECKON HAYKH;

e — IICHHOCTHOE OTHOILIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX --(DU3UKOB;
2) rpaskAaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMS

e — TOTOBHOCTb K aKTUBHOMY Yy4YacTHIO B OOCY)XIEHMHM OOUIECTBEHHO 3HAUYMMbBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUU (u-
3UKU,

e — OCO3HaHUE BAKHOCTH MOPAIBbHO--3TUYECKUX MPUHIUIIOB B AEATEIIbHOCTH YYEHO-
ro;
3) 3CTEeTH4eCKOro BOCIIUTAHUSA:

e — BOCHPHSTUE ICTETUYECKUX KayeCTB (PU3NUECKOM HAyKHU: €€ TapMOHUYHOIO TMO-
CTPOEHHUSI, CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

e — OCO3HaHHE IEHHOCTU (PU3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMN, BAKHEUIIIEN COCTABIISIIOIIEH KYJIbTYPHIL;

e — Pa3BUTHE HAYYHOU JIFOOO3HATEITLHOCTH, UHTEPECA K MCCIIEIOBATEIBCKOMN JIeATeIb-
HOCTH;
5) popmMupoBaHMA KYJBTYPbI 310POBb H IMOLMOHAJIBHOI0 0JI1ArOMOIYyYHs:

e — OCO3HAHME IEHHOCTH 0E30macHOro o0pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYE-
CKOM MHUpE, B&XKHOCTH MpaBuJjI 0€30M1aCHOI0 MOBEJEHUS HAa TPAHCTIOPTE, HA IOpOrax,
C DJIEKTPUYECKUM M TETUIOBBIM 00OPYTOBAaHUEM B IOMAITHUX YCIOBHUSX;

e — c(OpMUPOBAHHOCTh HaBBIKA pedieKCHM, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY U
TaKoro K€ MpaBa y IPyroro 4eoBeKa;

6) TPy10BOr0 BOCTIMTAHMS:

e — AKTHMBHOE Y4YacTHE B PEIICHUU MPAKTUUECKUX 3a7ad (B paMKaxX ceMbH, oOpa3oBa-
TEJIBLHON OpraHu3alliy, ropojia, Kpasi) TEXHOJIOTHYECKOW U COLIMaIbHOM HampaBieH-
HOCTH, TPEOYIOIUX B TOM YUCJIEe U (PU3NUECKUX 3HAHUM;

e — MHTEPEC K MPAKTUUECKOMY M3yUEHUIO TTPOodeccuii, CBI3aHHBIX ¢ (PUBUKOI;



7) 3KOJIOrM4eCKOro BOCIIUTAHMS :

e — OpHUEHTAIlUs Ha MIpUMEHeHHEe GU3UYSCKUX 3HAHUUM JJIs PEIICHUs 3a/1ad B 00JacTU
OKpY>KaroIel Cpe/ibl, INIAHUPOBAHUS TIOCTYIIKOB U OIIEHKH MX BO3MOYKHBIX ITOCJTIE]I-
CTBUH JJIS1 OKPYXKAIOIIEN CPEJIbL;

e — OCO3HAHWE TIOOATBHOIO XapaKTepa AKOJIOTHUECKUX MPOOJIeM U IMyTeH MX pere-
HUS,
8) ajanTanum K M3MEHSIIOIIUMCS YCJIOBHUSIM COLMAJILHOI M MPUPOIHOIA cpeabl:

e — MOTPEOHOCTH BO B3aMMOJICHCTBUHU TPH BBIMOJHEHUHU HCCICIOBAHUM M IPOCKTOB
dbuznuecKkor HalpPaBICHHOCTH, OTKPBHITOCTh OTBITY U 3HAHUSIM JIPYTHX;

e — IMOBHIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ICSITCIBHOCTD;

e — TOTPEOHOCTH, B (POPMUPOBAHWUU HOBBIX 3HAHWH, B TOM 4ucIe (OPMyIUpOBATH
U], TIOHSITHS, TUTIOTE3hI O (PM3UYECKUX 00BEKTaX U SIBIICHUSX;

e — OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTu (hu-
3UKHU;

e — IUIAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETECHUU HOBBIX (PU3MYECKUX 3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATh M BBISABIATH B3aUMOCBS3U IPUPOJBI, OOIIECTBA U
ASKOHOMUKH, B TOM YHCIIC C UCTIOJIL30BAHNEM (DHU3MUCCKUX 3HAHUI;

e — OIICHKA CBOUX JEHCTBHI ¢ YUIETOM BIMSHHUSA Ha OKPYXKAIOIIYIO CPElY, BO3MOXKHBIX
I100aILHBIX MOCICICTBHH.

METANPEAMETHBIE PE3YJIBTATDI
B pesynbrare ocBoeHus: mporpaMmbl 1o (U3MKEe Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpasoBaHusi y oOyuaromierocss 0yayr chopMupoBaHbl MeTalnpelMeTHbIE pe3yJbTa-
ThI, BKJIFOYAIOIIUE TTO3HABATEIILHBIC YHUBEPCAIbHBIE YUeOHbIE NEeHCTBUS, KOMMYHHKA-
TUBHBIC YHHBEPCAJIBLHBIC y4EOHBIC ACHCTBUS, PETYIATHBHBIC YHUBEPCAIBLHBIC YUdeOHBIC
JIEVCTBUS.
ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe TeiCTBUS
ba3oBble Joruyeckue 1eMcTBUA:
e BBIABIISITH U XapaKTEPHU30BaTh CYIECTBEHHBIE TPU3HAKN O0BEKTOB (SIBJICHU);



YCTaHABJIHMBATh CYIICCTBEHHBIM TPU3HAK KJIAaCCH(PUKAIMKA, OCHOBAHUS IS
0000IIICHUS U CPAaBHECHUS;

BBISBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpUBAEMbIX (DaKTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;

BBISIBJISITh TIPUUMHHO--CIICJICTBEHHBIE CBS3U MPU U3YYCHUH (PU3NYECKUX SBJIC-
HUW ¥ MPOIIECCOB, JCNIaTh BBHIBOJBI C MCIIONH30BAHUEM JISAYKTUBHBIX U MHIYK-
THUBHBIX YMO3AKJIIOUEHUN, BBIIBUTATh TUIIOTE3bI O B3aMMOCBS3SIX (DU3NUECKUX
BCJIMYMH;

CaMOCTOSITEJIHHO BBIOMpATh CIOCO0 pelieHus] y4yeOHOW (M3MYECKON 3ajauu
(cpaBHEHHE HECKOJILKUX BapUAHTOB PEIICHHS, BHIOOP Hanbosee MOIXOSIIEro
C Y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBareibCcKkue 1eicCTBHA .

MCIIOJIb30BaTh BONPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
MPOBOJUTH IO CAMOCTOATENIFHO COCTABJICHHOMY IIAHY OIIBIT, HECIOXKHBIN (U-
3UYECKUHN IKCIIEPUMEHT, HEOOBIIIOE UCCIIeIOBaHNE (PU3UYECKOTO SIBICHUS;
OLICHMBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MHGOPMALIUIO, MOTYYEHHYIO B
XOJI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOATEIILHO (POPMYIUPOBATh 0OOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM Ipo-
BEJIEHHOr0 HAOJIO/IEHNUS, ONBITA, UCCIIEI0BAHMUS;

MPOrHO3UPOBATH BO3MOXKHOE JalbHEMIIee pa3BUTHE (PU3NUECKUX MPOLECCOB, a
TaK)K€ BBIJBUTATH MPEIONOKEHUSI 00 X Pa3BUTUU B HOBBIX YCJIOBUSX U KOH-
TEKCTaXx.

Pabora ¢ undopmanmneii:

MPUMEHSIThH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3alPOChl IPU MOUCKE U 0TOO-
pe uHGOPMAIUK WX JTAHHBIX ¢ YUETOM TMPEIJIOKEHHON yuyeOHOU (u3nuecKon
3aJ1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OOPMALIUIO Pa3-
JUYHBIX BUAOB U (POPM TIPEICTABICHUS;

CaMOCTOSITEIbHO BBIOMpATh ONTUMaJbHYIO (opmy mpeacTaBieHus: uHpopma-
A Y WUTIOCTPUPOBATH pelllaeMble 3a/1aud HECIOKHBIMH CXEMaMH, Juarpam-
MaMU, HHOHM TpauKoi ¥ UX KOMOMHAIUSIMH.

KoMMmyHHKAaTHUBHBIE YHHBEPCAIbHbIE Y4eOHbIe 1eiicTBUS:

B X0/i¢ 00CYXJeHUsI yueOHOro MaTepuana, pe3yibTaToB JJA0OPATOPHBIX PadOT
U TIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TeMbl U BBICKA3bl-
BaTh WJICH, HAIlCIICHHBIC HA PEIICHUE 3aa9d W TOAJICPKaHue OJlaroxenareib-
HOCTH OOIICHMUS,

COIIOCTABJIATh CBOU CYXJIEHUSI C CYKICHUSMH IPYTUX YYaCTHUKOB JIMAJIOTa,
OOHApYXUBATh Pa3ININE U CXOACTBO IMO3UIIHA;

BBIP@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MMChbMEHHBIX TEKCTAX;



MyOJIMYHO TPENCTABIATh PE3YJIbTaThl BBIOJHEHHOTO (DH3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHMS, IPOCKTA);

MOHUMATh M MUCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBHIYAIBHON pa-
OOTHI MPU PEIICHUH KOHKPETHOHN (hU3HUeCcKON MPOOIEMBlI;

MPUHUMATH 1I€JId COBMECTHOM JIESITEIbHOCTH, OpPraHU30BbIBAThH JICUCTBUS 10 €€
JOCTHKEHHIO: PaCTIPeACNIATh PO, OOCYXAAaTh MPOIECCHl M PE3YIbTAThl COB-
MECTHOM paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh paOOTHI, TOCTUTass KAYECTBEHHOT'O Pe3yibTara Mo CBO-
€My HAIMpaBJICHUIO M KOOPJAWHUPYS CBOU JIEUCTBUSI C JAPYTUMHU UJICHAMHU KO-
MaH/IbI;

OILICHMBAaTh Ka4eCTBO CBOETO BKJIaJla B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CaMO-
CTOATEITHLHO CPOPMYITHPOBAHHBIM y4aCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbIC YHHBeEpcadbHbIe Y4eOHbIe 1eiliCTBUSA

CaMoopraHmaunﬂ:

BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYaIUsIX, TPEOYIOIIUX IS
peteHus: GU3NYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIXO0JAX MPUHATHS PEIICHU (MHIUBUTyaIb-
HOE, IPUHATHE PEUICHUS B IPYIIE, IPUHATUE PEIICHUN IPyIIoi);
CaMOCTOSITEJIbHO COCTAaBIISITh AJTOPUTM pELICHUsS] (PU3UYECKOW 3aJaud WU
IUTAaHA MCCIEIOBAaHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3-
MO>XHOCTEH, apryMEHTUPOBATH IPEAJIaracMble BApUAHTHI PEILICHUI;

JieaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTpO.]IL, AMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYallUH U IPeaJiaraTh IjiaH €€ U3MEHEHHS;
OOBSICHATh NMPUUYMHBI JOCTHXKEHUs (HEIOCTHIKEHUS) PE3yJbTaTOB JAESTENIbHO-
CTH, JaBaTh OLEHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHUS (PU3U-
YECKOr0 MCCIIEOBAaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB, U3MeE-
HUBIINXCS CUTYallull, yCTAaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha
Hay4HYIO TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

IpU3HABaTh CBOE MPAaBO HAa OMIMOKY MpH pelieHUuH (U3MYECKUX 3a]ad WU B
YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHiy oOydenuss B 7 KJjacce NpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaxaTh CHOPMUPOBAHHOCTh Y 00YJaIOMIUXCST YMEHUI:



WCIOJIb30BaTh TOHATHS: (DU3MUECKHE M XUMUYECKUE SBICHUS, HAOIIOJICHUE,
HKCIIEPUMEHT, MOJIEJIb, TUIOTE3a, €AUHULIBI (PU3NUECKUX BEIUYHUH, aTOM, MOJIe-
KyJia, arperaTHble COCTOSIHUS BelllecTBa (TBEPJIOE, KUJIKOE, Ta3000pa3HOE), Me-
XaHUYECKOe JBUKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpus, paBHOACHCTBYIOIIas cuia, nedopmarus (ynpyras, miactTuueckasi),
HEBECOMOCTb, COOOIIAONTNECS COCY/IbI;

paznuuath sBieHus (mquddysusi, TEMIO0BOE ABUKEHUE YACTHUIl BEIIECTBA, PaB-
HOMEPHOE JIBUKEHHE, HEPABHOMEPHOE JIB)KEHUE, WHEPIIUsI, B3aUMOJICUCTBUE
TEJ, paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpallleHHs, Nepeaada
JABJICHUST TBEPIBIMU TEJIAMH, KUJIKOCTSIMU U ra3amu, aTMoc(hepHOe JaBJICHHE,
MJIaBaHUE TeJI, MPEBPAIICHUS MEXaHUYECKON SYHEPrUuM) MO ONMMCAHUIO UX Xapak-
TEPHBIX CBOWCTB W HAa OCHOBE OITBITOB, JIEMOHCTPHUPYIONIUX JaHHOE (pr3ude-
CKO€ SIBJICHHE;

pacmo3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3MUECKHUX SBICHUI B OKPYXAIOU[EM
MHUpE, B TOM YuCie (pu3ndecKue SBICHUS B MPHUPOIC: MPUMEPHI JBIKCHUS C
Pa3IMYHBIMU CKOPOCTSIMU B SKMBOW M HEXHUBOU MpPUpOJIE, ACHUCTBUE CHIIBI Tpe-
HUS B IPUPOJIC U TEXHUKE, BIUSIHUE aTMOCHEPHOTO JAaBICHHS HA KUBOW Opra-
HU3M, TUTaBaHHE PbIO, pbIYary B TeJ€ YeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHU-
YECKYIO0 3aJlauy B Y4eOHYIO, BBIJICTSATH CYIIECTBEHHBIC CBOMCTBa (NMPU3HAKH)
(bu3HYECKUX SABICHUI;

OIMKCHIBATh M3YUCHHBIE CBOMCTBA TEN W (PU3NYECKUE SIBICHUS, UCTIONB3Ya (dH-
3UYECKHE BEIMYUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKO-
pOCTh, CPEAHsIA CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSIKECTH, BEC TeJla, CHJIa Tpe-
HUsI, AaBjieHue (TBEPIOro Tesa, )KUJIKOCTH, Ta3a), BhITAJKUBAIOIIAS CUJla, MeXa-
HHUYecKass paboTa, MOITHOCTD, IUICYO CHJIBI, MOMEHT CHJIbI, KO3(OHUIIUSHT MO-
JIE3HOT'O JIEUCTBUS MEXAHU3MOB, KMHETHYECKas M MOTEHIMAJbHAs SHEPrus),
IPU ONMCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKHUI CMBICT MCIOIb3YEMBIX Be-
JVYWH, nX 0003HAYEHUS W €IUHUIBI (U3MYECKUX BETUYNH, HAXOAUTHh (HOpMY-
JIbl, CBSI3BIBAIONIME JAHHYIO (U3MUYECKYIO BEJIIMYMHY C APYTMMHU BEIMYUHAMH,
CTPOUTH TpadUKN N3YICHHBIX 3aBUCUMOCTEH (DU3MYECKUX BEJTUIHH;
XapaKTepU30BaTh CBOMCTBA TN, (DU3UICCKUE SIBJICHUS M MPOIIECCHI, UCTIOIb3YS
npaBujia CIOKEHHUs CHII (BAOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackars,
3aK0H Apxumeza, MPaBWIO paBHOBeCHs pbryara (0J10Ka), «30JI0TOE MPABUION
MEXAHUKH, 3aKOH COXPAaHECHHSI MEXaHUYECKOW SHEpPruu, IpU 3TOM AaBaTh CIIO-
BECHYIO (POPMYIUPOBKY 3aKOHA M 3alMCHIBATH €TI0 MAaTEMaTUYE€CKOE BBIpaXKe-
HUE;

OOBSCHATH (PU3UYECKUE SBJICHUS, TIPOIIECCHl M CBOWCTBA TEJI, B TOM YUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BHISBIATH MPU-
YUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 |1—2 JIOTMYECKUX IIaroB



C omopoi Ha 1—2 U3y4EeHHBIX CBOWCTBA (PU3MUYECKUX SBICHUH, (DU3HUECKUX 3a-
KOHA WM 3aKOHOMEPHOCTH;

pelarb pacué€rHele 3aAa4yd B 1—2 AEMCTBUS, UCHOIB3YSl 3aKOHBI M (POPMYIIBL,
CBsI3bIBaIOLIMe (PU3NYECKUE BEJIMUMUHBI: HA OCHOBE aHaJIM3a yCIOBUS 33JauM 3a-
MUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3NUECKHE BETUUYHMHBI B (POPMYJIbI
Y TIPOBOJIMTH Pacy€Thl, HAXOAUTH CIPABOYHbIEC JaHHbIE, HEOOXOAUMBIE IS pe-
HICHUs 337a4, OLCHUBATh PEAJUCTUYHOCTh MOIYYEHHON (PU3NUECKON BEJINYHU-
HBI,
pacro3HaBaTh MpoOJIEMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIIH (PU3HUECKUX
METOJIOB, B ONMCAHUM HUCCIEAOBAHUS BBIIEIATH IPOBEPSEMOE IPEIIIOIOKEHNE
(rumoTe3y), pa3iauyaTh U UHTEPIPETUPOBATH MOJYYEHHBIM pe3ysibTaT, Haxo-
JUTH OLIMOKH B XOJI€ OMBITA, AeNaTh BHIBOBI MO €r0 Pe3yJIbTaTaMm;

IPOBOJUTh ONBITHI MO HAOIIOACHHUIO (PU3NYECKUX SIBICHUN WU (PU3MUECKUX
CBOMCTB TeJI: (hOPMYIHPOBATh MPOBEPSEMbIE MPEAIONIOKEHNs, COOUpaTh ycTa-
HOBKY M3 IIPEJIOKEHHOT'0 000PYI0BaHMsI, 3aIMCHIBATh X0/ ONbITa U POPMYIIH-
pOBaTh BBIBOJBI,

BBITNIOJIHATE MPSIMBIE U3MEPEHUSI PACCTOSHHSI, BPEMEHH, MAcChl Tela, 00bEMA,
CHJIBI U TEMIIEPATYpPhl C UCIOIb30BAHUEM AHAIOTOBBIX U IU(POBBIX MPHUOOPOB,
3aMKChIBATh MMOKA3aHUS MPUOOPOB € YUETOM 33JaHHON aOCOIIOTHOM MOTPEIIHO-
CTH U3MEPEHUM;

IPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OAHOM (hPHU3MUECKOI BEIMUYUHBI OT ApY-
roil C UCHOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTHU ITyTH PaBHOMEPHO
JBIKYILErocs Teja OT BPEMEHHU JABUKEHUS TEJa, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca Teja, KadyecTBa OOpaOOTKHU IMOBEPXHOCTEW TEl U HE3aBUCHUMOCTH CHJIbI
TPEHUS OT IIOIIAAN CONPUKOCHOBEHUS TEJN, CHJIBl YOPYTOCTH OT YIJIMHEHUS
NPY>KUHBI, BBITAJIKWBAIOIIEH CUIIBI OT 00bEMa MOTrpYy:KEHHOM YacTHU Tena U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT INIyOUHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0, YCIOBHI IUIABaHUS TEJN, YCIOBHI paBHOBECHS PbI-
yara 1 OJIOKOB), y4aCTBOBATh B IUIAHWPOBAHUU Y4€OHOI0 UCCIIEJOBAHUS, COOU-
paTb YCTaHOBKY W BBIIIOJHATh WU3MEPEHUs, CIEAys MPENIOKEHHOMY IUIaHy,
¢buKcHpoBaTh pe3yibTATHI MONYYEHHOW 3aBHCUMOCTH (DU3MUECKUX BETUYHH B
BUJIE TIPEUIOKEHHBIX TaOJIUI U rpadUKOB, J€J1aTh BHIBOJBI 10 PE3YJIbTaTaM HC-
CJIEIOBAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMYUH (IJIOTHOCTH BELIECTBA
KUJKOCTH U TBEPAOIO TENA, CUJIa TPEHUS CKOJIbKEHUS, 1aBJIEHUE BO3/1yXa, BbI-
TaJIKMBAIOIIAs CUJIA, IEUCTBYIOLIAsl HA MOTPYKEHHOE B JKUJIKOCTh TENO, KO3 (-
(UIUEHT IOJIE3HOr0 JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYs MPEII0KEHHON
WHCTPYKLMMU: TPU BBIIOJHEHUH H3MEPEHH COOMpATh SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYUCIISATh 3HAYEHUE UCKOMOM BEIIMUYNHBI;



coONoIaTh TMpaBUIa TEXHUKK O€30MacHOCTH MpHU paboTe ¢ J1abopaTOpPHBIM
000py/IOBaHUEM;

YKa3bIBaTh MPUHIMIBI JEUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JAUHAMOMETP, COOOIIAIONINECS COCYIbl, OapoMeTp, pblyar, Io-
JIBMKHBIN ¥ HEMOJIBUXKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBLI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C ONOPOM HA UX ONUCAHUS (B TOM YHCIIE: TOAIIUITHUKHA, YCTPOUCTBO
BOJIONIPOBOJIA, THUJIPABIMYECKUI MpPecC, MAHOMETP, BBICOTOMEp, MOPIIHEBOU
HACOC, apeoMeTp), UCTIONL3Ys 3HAHUS O CBOMCTBAX (DM3UYECKUX SIBJICHHUMN U HE-
00xouMbIe GU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTE TPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEPAX) MPAKTUUECKOTO
WCIOJIb30BaHMS (PU3NYECKUX 3HAHWIA B TTOBCEIHEBHOM KU3HU JJIs1 00eCTIeueHus
0€30MMacHOCTU MIPHU OOpallleHUH C MPUOOpaMU U TEXHUUYECKUMHU yCTPOMCTBaMHU,
COXPAHEHMS 3/10pOBbsi U COOJIOJEHUS HOPM 3KOJIOTMYECKOrO IOBEACHUS B
OKpYKalolllen Cpeae;

OCYIIIECTBJIATh OTOOpP UCTOUYHUKOB MH(popManuu B MIHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM IOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOUIUXCS 3HAHUM U MyTEM
CpaBHEHHMsI Pa3JIMYHBIX UCTOYHUKOB BBIJCIATH MH(MOPMAIINIO, KOTOpas SIBISET-
Csl IPOTUBOPEUYNBOM MIIM MOYKET OBITh HEJOCTOBEPHOM;

MCIIO0JIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 33JlaHU HAay4HO--TIOMYJISIPHYIO JIH-
Teparypy (U3HYECKOTO COACp)KaHUs, CIPABOYHBIE MaTepUaibl, PECYPChl CETH
WNuTtepHer, BiaaieTh npuéMamMy KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHUS
nH(pOpMAIIMH U3 OHON 3HAKOBOW CUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHE MMCbMEHHbBIE U YCTHBIE COOOIICHHS] Ha OCHO-
B¢ 2—3 WCTOYHHMKOB WH(MOpMAIUU (HU3UUECKOTO COACPKAHUSA, B TOM YHUCIIC
MyOJIMYHO JeNaTh KpaTKUe COOOIICHHS O pe3ybTaTaxX MPOCKTOB WM y4eOHBIX
WCCIEA0BAaHUM, NP 3TOM T'PaMOTHO MCHOJIb30BaTh M3YYEHHBIN NOHSITUHHBIN
anmapar Kypca GU3HMKHU, COMPOBOXK/ATH BBICTYIICHNE TTPE3CHTAIIHEH;

NP BBIMOJIHEHUH Y4E€OHBIX MPOEKTOB U MCCIEIOBAHUM pactpeiessiTh 00s3aH-
HOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJlayaMHU, CICAUTh 32 BbI-
MMOJHEHUEM IlIaHa JEHCTBHMH, aJIcKBaTHO OLIEHMBATh COOCTBEHHBIM BKJAJ B Ji€-
ATEJIbHOCTh TPYMIbI, BRICTPANBATh KOMMYHUKATUBHOE B3aUMOJECUCTBUE, Y4U-
ThIBasi MHEHUE OKPY>KaIOIIUX.

K koHiy oOydeHus B 8 Kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJLKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YUaIOIIUXCS YMEHUIA:

MCIIOb30BaTh MOHATHUSA: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE ABUKEHHUE aATO-
MOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEILIECTBA, KPUCTAUIMYECKUE U
aMmop(HbIe Tea, HACHIIIEHHBIA M HEHACHIIICHHBIN Map, BIAXXHOCTh BO3yXa,
TeMIIEpaTypa, BHYTPEHHSISI JHEPrusi, TEIUIOBOM JBUTATENb, 3JIEMEHTAPHBIN



ANEKTPUYECKHI 3apsl, HIEKTPUYECKOE T0JIe, IPOBOJIHUKN U JAUAIEKTPUKH, I10-
CTOSIHHBIN AJIEKTPUUECKHUI TOK, MAarHUTHOE TIOJIE;

pa3nuyath SBJICHUA (TEIUIOBOE PACHIMPEHHE U CKATHE, TEeIIoNnepeaaya, Temio-
BOE€ PABHOBECUE, CMAYMBAHME, KAIMJULAIPHBIE SIBJICHUS, UCIIAPEHHUE, KOHJICHCA-
1usl, IUIaBJICHUE, KpUCTalM3auus (OTBEpAECBaHUE), KUIIEHHE, TEeIuionepeaada
(TEmIONPOBOAHOCTh, KOHBEKIIUS, U3TYUYCHHE), JICKTPU3ALMS TEJ, B3aUMOJIEH-
CTBHUE 3apsA/I0B, ACHCTBUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKAaHUE, B3au-
MOJICMCTBHE MAarHUTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM,
AIEKTPOMArHuTHass WHAYKIUS) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacrno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3MUYECKHUX SIBJICHHUI B OKPYXKarOUIEM
MHUpE, B TOM 4Hclie (PU3NUECKHUE SABJICHUS B MPUPOJEC: MOBEPXHOCTHOE HATSIKeE-
HUE M KanWUIIPHBIE SIBJICHUS B MPUPOJE, KPUCTAILJIBI B MPUPOE, U3ITyUYCHHE
Connua, 3aMep3aHue BOJAOEMOB, MOPCKHE Opr3bl, 00pa30BaHUE POCHI, TYMaHa,
WHEes!, CHera, JIEKTPUIECKHE SIBICHUS B aTMOoc(epe, dJIEKTPUUECTBO JKUBBIX Op-
raHU3MOB, MarHUTHOE TOJie 3e€MJTU, Ipeid MOII0COB, POJIb MArHUTHOTO MOJIS
JUISL )KU3HU Ha 3eMiie, MOJIIPHOE CUSIHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO
3a7jauy B y4eOHYIO, BBIICNATH CYILECTBEHHBIE CBOICTBa (IIpU3HAKM) (hU3HYe-
CKHUX SIBJICHMI;

OINKCHIBATh MU3YUYEHHBIE CBOMCTBA T€NI U (PU3NYECKHUE SIBJICHUS, UCIONIB3Yd (HU-
3MYECKHE BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPIUsl, KOJIMYECTBO TEIUIO-
Thl, y/I€JIbHAs TEIJIOEMKOCTh BEUIECTBA, yJelbHAs TEMJIOTa IUIABICHHUS, YAEIIb-
Has TEIIoTa MapooOpa3oBaHus, yAeJbHas TEIJIOTa CrOpaHUsl TOIUIMBA, KO3 (-
(GULKEHT MOJE3HOro JEUCTBHS TEIJIOBOW MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTb
BO3/lyXa, JIEKTPUUYECKUN 3apsll, CHJIa TOKA, JIEKTPUUYECKOE HANpPSHKEHHE, CO-
OPOTHUBJICHUE MPOBOJHUKA, YIEJIbHOE COIMpPOTUBICHHE BEIIECTBA, padboTa H
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKA), MPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (Hu-
3WYECKUN CMBICI UCIOJIb3YEMBIX BEJIMYMH, 00O3HAYEHHS U €AMHULBI (HhU3HYe-
CKUX BEITUYMH, HaXOJUTh (POPMYIIbI, CBA3BIBAIOLIME JTAHHYIO (PU3HUECKYIO Be-
JUYUHY C IPYTUMU BEIMYMHAMH, CTPOUTH I'paUKH M3YUYEHHBIX 3aBUCHMOCTEN
(U3UYECKHUX BEJINYNH,

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCIOIb3YS
OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHSI Belle-
CTBa, IPUHILMI CYNEPIO3ULUU TOJIEH (HAa KaYECTBEHHOM YPOBHE), 3aKOH CO-
XpaHEeHus 3apsaaa, 3akoH Oma i yyacTka 1end, 3akoH Jxoynsa—Jlenna, 3akoH
COXPAHEHMs SHEPIruu, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMChIBATh €r0 MaTEMATUYECKOE BBIPAKECHME;

OOBSACHATH (PM3HUECKUE MTPOLIECCH] U CBOWCTBA TEJ, B TOM YHMCIIE U B KOHTEKCTE
CUTyalluil MpPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbIABIATh IPUYUH-
HO-CJIE/ICTBEHHBIE CBS3M, CTPOUTh OOBSCHEHHWE M3 1—2 JIOTMYECKHMX LIAroB C



oropoii Ha 1—2 W3ydYeHHBIX CBOMCTBA (PU3UUYECKUX SBICHHUM, PU3UIECKUX 3aKO0-
HOB WJIN 3aKOHOMEPHOCTEW;

pelarb pacu€THble 3aAa4yd B 2—3 ACHCTBUS, UCHOIb3Ys 3aKOHBI U (POPMYIIBL,
CBsI3bIBaIOLIMe (PU3NYECKUE BEJIMUHUHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a7auu 3a-
IIACHIBATh KPATKOE YCJIOBUE, BBIABIIATH HEAOCTATOK JAAHHBIX U pELICHUs 3a-
Jla4u¥, BBIOUpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJIsl €€ PEeIIeHHs, TPOBO-
JUTh Pacy€Thl U CPaBHUBATh MOJYyYEHHOE 3HaueHUE (PU3MUECKON BEITUUMHBI C
W3BECTHBIMHU JTaHHBIMU;

pacro3HaBaTh IpoOJIeMbl, KOTOPhIE MOXKHO PEUIUTh MPH MOMOIIU (PU3HUECKUX
METOJ0B, HCIIOIb3Yysl ONMMCAHUE UCCIEHOBAHMUs, BBIACIATh IPOBEPSIEMOE IIpeN-
MIOJIOKEHNE, OLEHUBATh MPABWIBHOCTh NOPSAJIKA MPOBEACHUS HCCIEI0BAHUS,
JIeJaTh BBIBOBL,

IPOBOJUTH OMNBITHI 10 HAOJIONEHUIO (PU3NYECKUX SABJICHUN WIM (PU3NYECKUX
CBOMCTB TeJ (KalWJUISIPHBIE SIBICHHSI, 3aBUCUMOCTb JAaBJICHHS BO31yXa OT €ro
00BEMa, TeMIepaTypbl, CKOPOCTH TMPOLIeCcCa OCTHIBAHUS M HAarpEBaHUs MPHU HU3-
JY4YeHUH OT LBETa M3Iydarouiei (IOoriomaroei) NoBepXHOCTH, CKOPOCTh M C-
IapeHUsl BOJBI OT TEMIIEPATYPBI KUJAKOCTH U IUIOMAINA €€ ITOBEPXHOCTH, JJIEK-
TpU3alMA TEl U B3aUMOJECUCTBUE IJIEKTPUUYECKUX 3apsIOB, B3aUMOJIEHCTBUE
ITOCTOSIHHBIX MAarHUTOB, BU3YAJIM3alMsl MArHUTHBIX ITOJIEW MMOCTOSHHBIX MarHu-
TOB, JIEVCTBUS MAarHWTHOI'O IOJS HA NMPOBOAHUK C TOKOM, CBOWMCTBA JJIEKTPO-
MarHuTa, CBOMCTBA 3JIEKTPOABUIATENSI MOCTOSIHHOIO TOKa): (hOpPMYIHpOBATh
MIPOBEPsIEMbIE MTPEATONIOKEHUS, COOMPATh YCTAHOBKY M3 MPENJIOKEHHOTO 000-
PYAOBaHHUS, OIMUCHIBATH X0/ OMbITA U POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHUS TEMIEPATypbl, OTHOCHUTEJIBHOW BIIAXKHOCTH
BO3/1yXa, CUJIbl TOKA, HAIPSHKEHUS C MCIOIb30BaHUEM aHAJIIOTOBBIX MPUOOPOB U
JATYUKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAaThl U3MEPEHU C YUETOM
3aJIaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH HUCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (DU3MUECKOI BEIHUUHBI OT Y-
rOM C HCIOJIb30BAHMEM MPSMBIX HM3MEPEHUN (3aBUCHUMOCTb CONPOTHBIICHHUS
IIPOBOJITHUKA OT €ro JUIMHBI, IUIOMIAINA MOIEPEYHOTIO CEYEHHS U YAEIBbHOIO CO-
IIPOTHUBJIEHUS BEUIECTBA MPOBOAHUKA, CUJIBI TOKA, UAYIIErO YEPE3 MPOBOJHUK,
OT HaNpsDKEHUs Ha IIPOBOJAHMKE, MCCIEAOBAHHUE IOCIEAOBATEIBHOIO U Iapaj-
JIEIbHOTO COEMHEHUI MPOBOJHUKOB): TJIAHUPOBATh MCCIIEOBAaHUE, COOMPAThH
YCTaHOBKY M BBINOJHITh U3MEPEHUs, Clenys NPeaIoKEeHHOMY IUIaHy, (pukcu-
pOBaTh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIHI] U IpaHUKOB, Je-
JIaTh BBIBOJBI 110 PE3YJIbTaTAM UCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHBIE M3MEpEeHUs (PM3UUECKUX BEIMYHUH (yIeNbHas TEIIOEM-
KOCTh BEILIECTBA, COMPOTUBIEHUE MPOBOJHUKA, padOTa U MOIIHOCTh 3JIEKTPH-
YeCKOro TOKAa): IUIAHUPOBAaTh H3MEpEHHs, cOoOHpaTh HKCIEPUMEHTAIbHYIO



YCTaHOBKY, CIEAyS MPEIOKEHHON UHCTPYKIIUU, U BBIYUCIATH 3HAUEHUE BEIH-
YUHBI;

coOMroAaTh IMpaBujia TEXHUKU OE30MacHOCTH MpU paboTe ¢ JadopaTOPHBIM
000pyI0BaHHUEM;

XapaKTepU30BaTh MPUHIUIBI IEUCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha WX ONMUCaHUs (B TOM YHMCIE: CHCTEMa OTOIUICHHUS J10-
MOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEPMETP, BOIBTMETP, CUETUUK IJIEKTPH-
YEeCKOW DHEPTHH, JJIEKTPOOCBETHTEIbHBIC TPUOOPHI, HArPEBATEIbHBIE DIIEKTPO-
npuOOpHI (PUMEPBHI), IEKTPUUECKHE MTPETOXPAHUTEH, FJICKTPOMArHUT, 3JIEK-
TPOABHUTaTEIb MOCTOSHHOTO TOKAa), MCHOJb3Ysl 3HAHHUA O CBOMCTBaxX (pu3nye-
CKHUX SIBJICHMI U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M M3MEPUTEIbHBIE MPUOOPHI
0 CXEMaM U CXEMaTHUYHbIM PUCYHKaM (KHUAKOCTHBIM TEpMOMETP, TEPMOC,
NICUXPOMETpP, TUTPOMETp, JBHUraTellb BHYTPEHHETO CrOpaHUSA, SJEKTPOCKOIL,
pPEoCTaT), COCTAaBJATH CXEMBI JJIEKTPHUUECKHX LIETIeH C TOCIeN0BATEIbHBIM U
napauieIbHbIM COCIUHEHHEM 3JIEMEHTOB, pasiuyas YCJIOBHbIE O0003HAUECHMS
AJIEMEHTOB AJIEKTPUUYECKUX LIETIEH;

OPUBOAUTH MPUMEPHI (HAXOAUTh MH(GOPMALUIO O MpPUMEpPaxX) MPaKTUYECKOrO
UCTIOIb30BaHUS (PU3MUECKUX 3HAHUHN B MOBCEIHEBHOM KU3HU i1 00eCTeUeHUS
0€30MMacCHOCTU NIPH OOpalIeHUH C MPUOOpaMU M TEXHUYECKUMHU yCTPOMCTBaMHU,
COXpaHEHUsS! 3/10pOBbsS M COOJIIOACHHUS HOPM SKOJIOIMUYECKOTO IMOBEACHHS B
OKpYKalolllen Cpeae;

OCYILLECTBIISITh MOUCK MHPOpManuu (pu3ndeckoro coxaepkanus B MHrepHere,
HA OCHOBE MMCIOIINUXCS 3HAHWUW W MyTEM CpPaBHEHHSI JTOTIOJHUTEIHHBIX HUCTOY-
HUKOB BBIICIISATH MH(POPMAIINIO, KOTOpas SIBJISETCS MPOTUBOPEYUBON WU MO-
KET OBITh HEJIOCTOBEPHOU;

UCIOJIb30BaTh MPU BBITOJHEHUN YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JIU-
TepaTypy (PU3MUECKOTO COAEp)KaHMsS, CIPAaBOUYHBIE MATEPHAIIbl, PECYPChI CETH
WutepHeT, BnageTh NpUEMaMM KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAaITU U3 OTHON 3HAKOBOW CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHUs, 00001Iast
MH(OPMAIUIO U3 HECKOJIIBKMX HUCTOYHUKOB (PU3UYECKOIO COJEPIKAHUS, B TOM
qyclie MyOJMYHO TPEACTABISTh PE3yIbTaThl MPOSKTHOM HIIM WCCIIEAOBATEIb-
CKOM JIeATENbHOCTH, NPU 3TOM I'PaMOTHO HCHOJIb30BaTh U3yYEHHBIM MOHATH M-
HBII anmnapat Kypca GU3MUKH, COMPOBOXKIATh BRICTYILICHUE TIPE3CHTAINEH;

IIPU BBITTOTHEHUH Y4€OHBIX MTPOEKTOB U MCCIEIOBAHUHN (PU3UUYECKUX TPOIIECCOB
pacripeiensiTh 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33]1a-
YaM#, CIICAWTHh 3a BBIMOJHEHHWEM IIJIaHa ACWCTBUNA M KOPPEKTUPOBATh €ro,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTh IPYIIIBI, BEICTpau-



BaTh KOMMYHUKATHBHOE B3aMMOJICHCTBUE, MPOSBIISSI TOTOBHOCTH pPa3peniaTh
KOH(JIMKTHI.

K koniy oOydeHuss B 9 KJjacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaxaTh ChOPMUPOBAHHOCTh Y 00YJaIOIINXCS YMEHUM:

UCIIOJb30BaTh MOHATHUS: CHUCTEMAa OTCUETa, MarepuaibHas TOYKA, TPACKTOPHS,
OTHOCUTEJILHOCTh MEXaHWYECKOro ABMXEHUs, Aehopmalus (yrnpyras, TiacTu-
Yyeckas), TpEHUE, IIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U TEeperpys3-
KU, [IEHTP TSDKECTH, a0COIMIOTHO TBEPIOE TEJO, IEHTP TSHKECTH TBEPAOTO Tea,
paBHOBECHE, MEXaHUYECKHE KOJICOaHUSI W BOJIHBI, 3BYK, HH(GPA3BYK U yIbTpa-
3BYK, DJICKTPOMArHUTHBIE BOJIHBI, IIKAJIa JIEKTPOMAarHUTHBIX BOJH, CBET, OJIU-
30PYKOCTh W JaIbHO30PKOCTb, CIIEKTPhl MCIYCKAHUSI U TIOTJIONIEHUS, alibda-,
Oeta- ¥ TaMMa-u3TydeHUs], U30TOIIbI, SiFCpPHAs YHEPTeTHUKA,;

pasnuyarh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE ABUXKE-
HUE, PaBHOYCKOPEHHOE MPSIMOJMHEHHOE NBIKEHUE, CBOOOIHOE MaJeHuE Tell,
pPaBHOMEpPHOE JIB)KEHUE MO OKPYKHOCTH, B3aUMOJECHCTBHUE TEJ, PEaKTUBHOE
JBKEHUE, KoseOaTenbHOe IBUKEHUE (3aTyXarollue U BBIHYXIEHHbIE KojieOa-
HUS), PE30HAHC, BOJIHOBOE JABUXKEHHE, OTPAXKEHHUE 3BYyKa, MPSMOJIMHEIHOE pac-
MPOCTPAHEHUE, OTPAKEHUE U NPEJIIOMJICHUE CBETA, IMOJHOE BHYTPEHHEE OTpa-
YKEHUE CBETa, pa3yIoKeHHe OeJIoro CBETa B CIEKTP U CIOKEHUE CIEKTPaIbHBIX
I[BETOB, JMCIEPCHUSI CBETA, €CTECTBEHHAs PAJMOAKTUBHOCTb, BO3ZHHUKHOBEHHE
JMHEWYATOro CHEKTPa M3JY4EHUs) N0 OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB U
Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;
pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3MUECKHUX SIBJICHHUI B OKPYKAIOIIEM
Mupe (B TOM 4ucie (PU3MYECKHUE SBJICHHUS B MPUPOJES: NMPUIUBBI U OTJIUBBI,
JBI>KeHUE 1aHeT COJIHEYHOM CHCTEMbI, pEaKTUBHOE JIBUKEHUE JKUBBIX Opra-
HU3MOB, BOCIHPHUATHE 3BYKOB KHWBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHUYECKHUE
BOJIHBI, I[yHAMH, 3X0, LIBETa T€JI, ONTUYECKUE SBJICHUS B MPUPOAE, OMoIornye-
CKOE€ JIECTBHE BUIUMOTO, YIbTPA(PHOIETOBOTO M PEHTICHOBCKOTO M3IyYCHUH,
€CTECTBEHHBIM pPaJiMOAKTUBHBIA (DOH, KOCMUYECKHUE JIyYd, PaJUOAKTUBHOE H3-
Jy4EeHHE PUPOJHBIX MUHEPAIOB, JEHCTBUE PAIMOAKTUBHBIX U3JIyYCHUN HA Op-
raHu3M YeJIOBEKa), MPU ATOM IMEPEBOJAUTH MPAKTUUYECKYIO 3a7auy B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKHU) (PU3UUECKUX SBIICHUT;
OMUCHIBATh U3YYCHHBIE CBOMCTBA TEl U (PU3UYECKUE SIBJIICHUSI, UCTIONB3YS (PU-
3UYECKHE BETUYMHBI (CPEHSIsE U MTHOBEHHAs CKOPOCTh TeJla MPU HepaBHOMEP-
HOM JIB)KEHUU, YCKOPEHUE, IepeMeIlleHue, MyTh, YIIIOBasi CKOPOCTh, CHJIa Tpe-
HUS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOIO MaJeHusl, BEC Te-
Jla, UMITYJIbC TeJla, UMITYJIBC CHJIbI, MEXaHUYeCKasi paboTa U MOIIHOCTbh, TOTEH-
[UaJIbHASI DHEPTUsl TeJa, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJTH, TTOTEHIIUATIbHAS
SHEPIUsl CHKATOW NPYKUHBI, KUHETUYECKAsl SHEPrus, MoJiHasg MeXaHW4yecKas
SHEPrusi, MEPUOJ] U 4acToTa KojieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BHI-



COTa TOHA, CKOPOCTh CBETa, MMOKa3aTesb MPEIOMIICHHs CPE/bl), IPU OMHCAHUU
MPAaBWIBHO TPAKTOBATh (PU3NYECKHUIN CMBICT HCIOJIb3YEMbIX BEJIMYHMH, 0003HA-
YEHUS W eIUHUIBI (PU3UYECKUX BEIMYHWH, HAXOAUTHh (DOPMYIIbI, CBS3BIBAIOIITHE
JAHHYIO (PU3UYECKYIO0 BEJIMYMHY C JPYTUMU BEIUYMHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PM3MUECKUE SBICHHUS U MPOIIECCHI, UCTIONB3YS
3aKOH COXPAaHEHHUS IHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIIUI CYIIEPITO-
3HUIAM CHJI, TIPUHITUTT OTHOCHTENLHOCTH [ anmiesi, 3akoHsl Her0TOHA, 3aKOH CO-
XpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS W TPEIOMIICHUSI CBETa, 3aKOHBI CO-
XpaHEHUs 3apsiIOBOTO U MACCOBOTO YMCEI MPHU SAEPHBIX PEAKIUSX, TTPH ITOM
JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alHMCHIBATh €r0 MaTeMaTHUECKOe
BEIPKEHUE;

O0BSCHATH (PU3MUYECKHUE TPOLECCHl U CBOMCTBA TEJI, B TOM YMCJIE U B KOHTEKCTE
CUTYyalluii TMPaKTUKO-OPMEHTHPOBAHHOTO XapaKTepa: BBISBISATH NPUIUHHO--
CJICJICTBCHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKUX IIIaroB C OTO-
poii Ha 2—3 U3YYEHHBIX CBOWMCTBA (PU3NYECKUX SBJICHUH, PU3NUYECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THbIe 3a7auu (OMUpAroNIUMecss Ha CUCTeMy U3 2—3 ypaBHEHUH),
HCIIOJIb3YS 3aKOHBI M (DOPMYIIBI, CBS3bIBAIONINE (DM3MUECCKUE BEIIMYMHBI: Ha OC-
HOBE aHAJIM3a YCJIOBHSI 3a/1aUd 3alMCHIBATh KPATKOE YCIIOBUE, BBISBISATH HEIO-
CTaroNIMe WM M30BITOYHBIE JaHHBIC, BHIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXO-
JTUMBIC TSI PEIICHUS, TIPOBOJUTH PAcUéThl U OIEHWBATH PEATMCTUYHOCTH IT0-
JY4EHHOTO 3HAYEHUS (PU3UYECKOMN BEIMYNHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIINUTH MPH MOMOIIU (HU3HIECCKUX
METOJIOB, UCTIONB3YSl OMUCAHUE MCCIICOBAHUS, BBIJCISTH MPOBEPSIEMOE TIPE/I-
MOJIOKEHHE, OIICHWUBATH MPAaBUIHLHOCTH TOPSAKAa MPOBEICHUS HCCIICIOBAHUA,
JIeNaTh BHIBOJbI, MHTEPIPETUPOBATH PE3YJIbTATHI HAOIOIEHUM U ONIBITOB;
MPOBOANTH OMBITHI TIO HAOMIOACHHUIO (PU3UYECKUX SBICHUN WU (PU3NUECKHUX
CBOMCTB TeJ (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs PHEp-
THH, 3aBUCUMOCTD MTepHO/Ia KOJIeOaH I TPY>KHHHOTO MasiTHUKA OT MacChl rpy3a
1 JKECTKOCTU TIPY)KUHBI U HE3aBUCUMOCTh OT aMILUTUTYIBI MaJIbIX KOJeOaHUiA,
NPSIMOJIMHEHHOE PacpoCTpaHEHUE CBETA, Pa3lioKeHUE OeIoro cBeTa B CIEKTP,
U3Yy4EHHE CBOWCTB M300paXKCHUS B MJIOCKOM 3€pKaje U CBOMCTB M300paKECHUS
npeiMeTra B cOOMparolieil JiMH3e, HAaOJI0JICHUE CIUIOMIHBIX M JIMHEWYaThIX
CTHIEKTPOB M3JIYYCHHS): CAMOCTOATEILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 000pyIOBaHMs, OMMKMCHIBATH X0 OMBITA M €r0 PE3YIbTAThI, (OPMYIUPO-
BaTh BBIBOJIBL;

MPOBOAUTH MPU HEOOXOIUMOCTH CEPHUIO TIPSIMBIX H3MEPEHUH, ONpenessas cpe-
Hee 3HAaYeHUE M3MepsieMOl BeNMUYMHBI ((POKYCHOE pacCTOsSHUE COOMparolen



JIMH3bI), 0OOCHOBBIBATH BBHIOOP CIOcO0a M3MEpEHUsl (M3MEPUTEILHOrO MPUOOo-
pa);

IPOBOAUTH MCCIIEAOBAaHUE 3aBUCUMOCTEN (PU3UUECKUX BEJIIMYUH C MCIOIb30Ba-
HUEM IPSIMBIX U3MEPEHUN (3aBUCHMOCTb IIyTH OT BPEMEHU IIPU PaBHOYCKOPEH-
HOM JBMXEHMM 0O€3 HadaJlbHOM CKOpOCTH, Mepuoja KojeOaHuil MaremaThye-
CKOT'O MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHUS CBETA OT yria
NajieHUs] ¥ yriia MpeJIOMJICHHS OT yIJla MaJeHus): JIaHUPOBaTh UCCIEI0BAaHUE,
CaMOCTOSITEJIbHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTaThl MOTYyYEHHOM
3aBHCHUMOCTU (DM3MUECKUX BETUYUH B BHUJIC TaOJIUIl U TPapUKOB, J€JIaTh BHIBO-
bl TIO pE3yJIbTaTaM MCCIIEI0BaHNUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHHs (DU3MUECKUX BETUYHH (CPEIHSISI CKOPOCTh U
YCKOpEHHE Tejla MPHU PaBHOYCKOPEHHOM [IB)KEHUH, YCKOPEHHE CBOOOIHOIO
najzieHus1, )KECTKOCTh MPYXUHBI, KO3DPUIIMEHT TPEHUsI CKOJIbKEHHUS, MEXaHU-
yeckasi paboTa U MOIIHOCTb, YAaCTOTa M MEpUO/I KoJeOaHU MaTeMAaTUYECKOTO U
NPYKUHHOTO MasiTHUKOB, ONTHYECKasl CHJIa COOMpArOUIEH JIMH3bI, PaINOaKTHU B-
HBIM (QOH): TUIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAILHYIO YCTaHOB-
Ky U BBITIOJHATh U3MEPEHHUS, CIEAYS MPEITI0KEHHOW HUHCTPYKIIMH, BHIYUCIISATH
3HAY€HWE BEMYMHBI M aHAIM3UPOBATH MOJYYCHHBIC PE3YJILTATHI C YUETOM 3a-
JAHHOM MOTPEIIHOCTH U3MEPEHUM;

coOMroAaTh IMpaBujia TEXHUKHW O€30MacHOCTH MpU paboTe ¢ JadopaTOPHBIM
000pyI0BaHHUEM;

pa3nuyaTth OCHOBHBIE MPU3HAKM HM3YYEHHBIX (DPU3MYECKUX MOJENEH: MaTepu-
aJlbHasl TOUKa, a0COJIOTHO TBEPIOE TENO, TOUECUHBI NCTOYHUK CBETA, JIy4, TOH-
Kasl JIMH3a, JIaHeTapHas MOJIENb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO $I/pa;
XapaKTepU30BaTh MPUHITUIBI ACUCTBUS M3y4E€HHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOIl Ha UX OMHMCAaHUs (B TOM YHCIE: CIHIOMETP, JATYUKU TO-
JIOXKEHUSI, PACCTOSIHUSL U YCKOPEHHUSI, PaKeTa, 3X0JI0T, OYKHU, MEPUCKOI, (poToarn-
napar, ONTHYECKUE CBETOBOJIbI, CHEKTPOCKOI, JO3UMETpP, kKamepa BuibcoHa),
UCIOJIb3Yys 3HAHUS O CBOMCTBaX (DU3MYECKUX SIBICHUM W HEOOXOAMMBbIE (PU3U-
YECKHE 3aKOHOMEPHOCTH;

UCTIOJb30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKH H3YUYECHHBIX TEXHUYECKUX
YCTPOMNCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOILIECCOB IMPHU
pELICHUH y4E€OHO--TIPAKTHYECKUX 33]a4, ONTUYECKUE CXEMBbI JJIsl MOCTPOEHUS
n300pa’keHUH B IVIOCKOM 3€pKajie U COOMparoleil INH3E;

IPUBOJIUTH TPHUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHMs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM KU3HU JIJIsl 00ecrieyeHus
0€30MMacHOCTH TIPH OOpaIlleHUuH C MPUOOpaMU M TEXHUYECKUMHU yCTPOMCTBAMH,
COXPAHEHMS 3/10POBbsi U COOJIOJECHUS HOPM 3KOJIOTMYECKOrO TOBEICHHUS B
OKpYKarollen Cpeae;



OCYILECTBIIATh MOUCK MHPOpManuu (Qu3udeckoro coaepkanus B MHrepuere,
CaMOCTOSITEILHO (OPMYJIMPYS MOUCKOBBIM 3alpoOC, HAXOIUTh MYTH ONpeaese-
HUS IOCTOBEPHOCTH MOJIyY€HHOM MH(POpPMAMU Ha OCHOBE UMEIOIINXCS 3HAHUI
Y JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3a/laHUil HAyYHO--TIOMYJIIPHYIO JIU-
Teparypy (U3HUECKOro COAEpX aHUsl, CIPaBOYHbIE MATEPHAIIbI, PECYPCHI CETU
WutepHet, Bi1ageTh NpuéMaMHM KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
MH(pOpMaIINK U3 OHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHbIE COOOLICHHS Ha OCHOBE HH-
dbopManuu U3 HECKOJIBKUX MCTOYHUKOB (DM3MUECKOTO COJICPIKAHMSI, TTyOJTMIHO
MIPEACTABIATD PE3YJIbTAThl TPOCKTHOM WM MCCIIEIOBATENBCKON IEATEIbHOCTH,
IIPU 3TOM I'PAMOTHO MCHOJIb30BaTh M3YYEHHBIM NOHATUWHBIM anmapar u3ydae-
MOTO pazfesna (GU3MKHU U COMPOBOXKAATh BHICTYIUICHHE MTPE3EHTALUEH C YUETOM
0CcOOEHHOCTEW ayIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaudecTBO 9acoB
Ne HaumeHoBanue pa3aeinos Kon- JieKTpOHHbIE (LM poBbIE) 00-
TPOJIb- IIpakTnuec
n/n U TeM NPOrpaMMbl Bcero pa3zoBaTeibHbIE pecypchl
HbIE pa- KHe padoTsl
00THBI
Pa3znen 1. ®u3uka u eé poJib B NO3HAHNH OKPYKAIOIIEro Mupa
bu6moreka [JOK
11 O} - 2
HISHER - HayKa 0 tiprpone https://m.eds00.ru/7f416194
1.2 dusznyecKkre BEIUNINHBI 2 1 bubmorexa IOK
https://m.eds00.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBII METO]| TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pazgea 2. IleppoHayajibHbIEe CBEICHUSI O CTPOCHUM BeleCTBA
bu6moreka [JOK
2.1 C 1
TPOCHIE BEMECTRA https://m.eds00.ru/7f416194
bu6moreka [JOK
2.2 i 2 1
JIBr>keHne 1 B3anMOA S CTBUE YaCTHI] BEIISCTBA https://m.edsoo.ru/7f416194
bubmioreka [IOK
2.3 Ar 2
PETATHRIC COCTOANIA BElleCTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuKeHUe U B3auMoO/ielicTBUE Te
bu6moreka [JOK
3.1 MexaHndeckoe eHHUE 3
NAHITECROC ABIDREHH https://m.edsoo.ru/7f416194
3.2 WNuepmus, macca, TNIOTHOCTh 4 1 bubmorexa HOK

https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6moreka [JOK

3.3 Cuna. Brst cu 14 2 https://m.edsoo0.ru/7f416194
HToro no pazueay 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJ, )KUAKOCTENH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU Te- 3 bubmoreka IJOK
' JIaMH, )KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBIeHue HKAKOCTH ° https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.3 Amochepiioe aapaeiie 0 https://m.eds00.ru/7f416194
44 JlelicTBuE )KUAKOCTU U ra3a Ha MOrpy)EHHOE B 7 3 bubmorexa [JOK
' HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pasneay 21
Pa3znen S. PaGora u MOIIHOCTB. JHEprus
bu6moreka [JOK
51 Pa6 3 1
aboTa H MOIIHOCT? https://m.edsoo.ru/7f416194
bu6moreka [JOK
5.2 I1 5 1
POCTHIC MEXAHIIMEL https://m.edso0.ru/7f416194
bubmioreka [IOK
5.3 M 4 1
CXQHIIECKAT SHEPTHA https://m.edso0.ru/7f416194
HToro no pazneny 12
Pe3epBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITIPOI'PAM- 68 12

ME
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8 KUIIACC

HaumeHoBaHue pa3aesioB M TeM NPorpam-

KoanuecTBo yacoB

JIeKTpOHHBIE (LU po-

Ne n/m KonTposbHubie IpakTH4ecKkue Bbi¢) 00pa3oBaTeibHbIE
MBI Bcero
padoThI padoThbI pecypchl
Pa3zgen 1. TenioBbIe IBJIEHUS
. bubmmoreka [{OK
1.1 C 7
TPOCHIE I CRORCTRA Betiectna https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
12 Teronere mpoueccet 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znes 2. DiekTpuyeckre 4 MAarHUTHbIE SIBJICHUS
21 DJIEKTPUYECKUE 3apsA/Ibl. 3apsHKEHHBIE TeIa U 7 1 bubmmorexa [{OK
' UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmmorexa [{OK
2.2 IT 20 1 7
OCTOTHHBIH STCKTPHHICCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIE IBIIEHUS 6 1 1.5 Eubmiorexa LIOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 D7IeKTPOMATHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
HToro no pazueay 37
Pe3epBHOE Bpemsi 3
OBHIEE KOJIMYECTBO YACOB I10 ITIPOI'PAM- 68 3 145

ME
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9 KUIIACC

HaumeHoBaHue pa3aesioB M TeM NPorpam-

KoanuecTBo yacoB

JIeKTpOHHBIE (LU po-

Ne n/m Kontpoabnbie | IpakTtuueckue Bbi¢) 00pa3oBaTeibHbIE
MbI Bcero
padoThI padoThbI pecypchl
Pazgen 1. Mexanuueckue siBJICHUS
11 MexaHn4uecKoe IBMKEHHUE B CIIOCOOBI ero 10 1 but6mmoreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
sauvoereTHe Tel https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
1.3 3 10 3
AKOHEL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
HToro mo pazneay 40
Pa3nen 2. Mexannveckue KoJieOaHusl M BOJIHbI
but6mmoreka [JOK
2.1 M 0 7 3
CXATITICCIHE KOIChaA https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
2.2 M .3 8 1 3
CRAMMACCITLE BOHEL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DinekTpoMarHuTHoOE 1moJie U 3JIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHuTHOE MOJIE U 3JIEKTPOMATHUT- 6 9 bubmmorexa [IOK
' HBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HToro no pazneay 6
Pa3nen 4. CBeToBble sIBJI€HUS
41 3aKOHBI paCIPOCTPAaHEHUS CBETa 6 2 Bu6mmorexa [IOK

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

Bbub6morexa IIOK
4.2 JI 0 6 3
VIHSHLH OTTHHCCKHE HPHOOPH https://m.edsoo.ru/7f41a4a6
bub6morexa IIOK
4.3 P 0 3 2
AUIOACHIE DEHOTO CBeTa B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanTtoBble siBJIeHUsI
but6moreka [JOK
5.1 " 4 1
CIyCKaHHWE U TIOTJIONICHNUE CBETa aTOMOM httos://m.edsoo.ru/7fA1a426
bu6moreka I[IOK
52 CTpoetiiie aToMHOro 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6moreka IIOK
5.3 A 7 1
JIEPHBIE PEaKIIuu https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17
Pa3nen 6. IloeTopuTe1bHO-00001A10 U MOYJ/Ib
6.1 [ToBTOpEeHUE 1 0000TIICHNE COMEPIKAHUS Ky P- 9 9 bubmmorexa [JOK
' ca ¢u3uku 3a 7-9 Kacc https://m.edsoo0.ru/7f41a4a6
HToro no pazneny 9
OBUHIEE KOJIMYECTBO YACOB IO IMTPOT'PAM- 102 97

ME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIb-
HOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI
I YYEHUKA

®dusuka, 7 kiacce/ [epeimkun .M., BanoB A.U., AKiiMoHEpHOE 00IIIECTBO
«M3narenscTBO «IIpocBenienre»

» ®usuka, 8 knace/ Iepoikun .M., MBanos A.., AKimoHepHOE 00IIEeCTBO
«M3parenscTBO «IIpocBenienue»

» Gusuka: 9-ii kinacc: 6a30BbIN ypoBeHb: yueOHUK, 9 knacc/ [leppriukun Y. M.,
I'yrauk E. M., UBanoB A. ., IlerpoBa M. A., AkumonepHoe o61iectBo «M3-
narenbcTBO «IIpocBenienre»

METOJUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

®uzuka. Jlunaktuueckue Marepuanbl K ydyeOHuUKy A.B. Ileppimkuna. 7
kiacc/Mapon A.E., Mapon E.A. * ®usuka. COOpHUK BOIIPOCOB U 3ajiad K
yueOHuky A.B. Ileprrimkuna. 7 xkimacc/Mapon A.E., Mapon E.A., Tlo3oiickuii
C.B.

» O®usuka. JlmarHoctuueckue paboThl K yueOHHMKY A.B. Ilepwimkuna. 7
kiacc/lllaxmarosa B.B., lledep O.P.

» ®usuka. Tectrl. 7 xnacc/XannanoB H.K., Xannanosa T.A.

» ®dwusuka. Meroaudyeckoe mnocobue k yueOHmky A.B. Ileppimkuna. 7
kyacc/®unonosuy H.B.

o ®Ousuka. Junmaktuueckne Marepuanbl K yueOHuky A.B. Ilepeimkuna. 8
kiacc/Mapon A.E. , Mapon E.A. * ®usuka. COOpHUK BOIPOCOB U 3a/a4y K
yueOHuky A.B. Ilepsimkuna. 8 kimacc/Mapon A.E., Mapon E.A., Tlo3olickuii
C.B.

* Ouszuka. Jmarnoctuueckue paboTel Kk y4deOHuky A.B. Ilepprimkuna. 8
kiacc/lllaxmarosa B.B., lledep O.P.

e ®usuka. Tecrol. 8 knacc/Xannanos H.K., Xannanosa T.A.

+ ®uzuka. Meroaudyeckoe mocodue k yueOHuky A.B. Ilepwimkuna. 8
kiacc/Punonosuy H.B.

» ®usuka. Junakrunueckre marepuaibl K yueOHUKy A.B. Ilepsimkuna, E.M.
['yrauk. 9 xnmacc/Mapon A.E., Mapon E.A.

» ®uzuka. COOpHUK BOMPOCOB M 3a7a4 K yueOHuky A.B. Ilepoimkuna, E.M.
['yrauk. 9 kimacc/Mapon A.E., Mapon E.A., [1o3oiickuii C.B.

» ®usmka. Tectol. 9 knacc/XannanoB H.K., Xannanosa T.A.

» ®usuka. Meroanueckoe nocodue k yueoOHuky A.B. [lepoimkuna, E.M. I'yT-
HuK. 9 knacce/I'ytauk E.M., Yepnukosa O.A.



IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1.

XKusas pusuka: oOyuaroras nporpamma, http://www.int-
edu.ru/soft/fiz.html

Ypoku pu3nku ¢ ucroiab3oBanueM MHTepHe-
ta. http://www.phizinter.chat.ru/

3. ®wusuxka.ru. http://www.fizika.ru/

dusuka: KoJuiekIus onbIToB. http://experiment.edu.ru/

5. ®usuka: OJICKTPOHHAA KOJIJICKIO WA OIIbI-

toB. http://www.school.edu.ru/projects/physicexp

Karasor ccbutok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys

becmiatapie o0y4arorue mporpaMmal 1Mo Gu3u-
ke http://www.history.ru/freeph.htm

JlaGopatopusie paboThI 1o (usnke. BupTyanbhbie 1adopatopHbie pado-
To1. http://phdep.ifmo.ru

AHumanus GU3NYECKUX MPOLECCOB OOBICHEHHU S -
mu. http://physics.nad.ru

10.dusnueckas >uukiioneaus http://www.elmagn.chalmers.se/%7eigor

11. bubmmoTteka nudpoBoro o6pazoBaTEIHLHOTO KOHTEHTA. — Pexkum gocty-
ma: https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-
8a3b664814b67e7d

12. Enunas kosuieKius nu@poBbeiX 00pa3oBaTeNbHbIX pECypcoB. — Pexum mo-
cryna: http://school- collection.edu.ru

13. ®enepanbHblil HEHTP HHPOPMALIMOHHO-00PA30BATENBLHBIX PECYPCOB. —
Pexxum noctyna http://www.fcior.edu.ru/

14. ITudposbie oOpazoBaTeabHbIC pecypchl. — Pexxum gocryna:
http://www.openclass.ru



https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
http://www.fcior.edu.ru/
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