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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «duzukay.

Conepxanue mporpamMmbl MO (GU3MKE HAMpaBlieHO Ha GOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTA OOYYaIOIIUXCS U OPraHu3aluio HU3y4deHUs
¢u3MKN Ha AEATETPHOCTHON OCHOBe. B mporpamme mo (u3Mke y4YHTHIBAIOTCA
BO3MOXKHOCTH y4eOHOTo mpeamera B peanusanuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM Pe3yJIbTaTaM OOy4YeHHUs, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHUs.

[Iporpamma 1o gu3rke ycTaHaBIMBAET paclpenesieHue yueOHOro MaTepuana
1o rogam oOyudeHus (IO KijaccaM), MpeiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJCPXKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yJaroNuXCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOJUYECKOM
MOMOILY YYUTENIO B CO3/ITaHUU paboyveil MporpaMMBbl 0 y4eOHOMY MTPEAMETY.

Ou3uka SBISETCA CHCTEMOOOPA3yIOIUM  JUISI  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, NOCKOJBKY (PU3MUECKHUE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB
U SBIICHHH, HM3y4aeMbIX XHUMHEH, OHOJOTHEH, acTpOHOMHUEH U (PU3HUECKOI
reorpadueii, BHOCUT BKJIAaJ B €CTECTBEHHO-HAYYHYI0 KapTUHY MU,
IpeoCTaBsieT HaumboJsiee sCHbIe oOO0Opaslbl NPUMEHEHUS HAy4YHOro METoja
MO3HAHUS, TO €CTh CIIOCO0A MOIYyYEHHUS! JOCTOBEPHBIX 3HAHHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIETro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢u3mkn Ha 0a30BOM ypOBHE TIpeArojiaraeT OBJaJCHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBIICHUS;

e OILICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIICOBAHNUS;

e UHTEPIPETHPOBATH  JAaHHbIE W  HCIOJB30BaTh  HAYYHBIC
JIOKa3aTeNIbCTBA JJIs TIOJTyYEHUS BBIBOJIOB.

Henu wusyueHuss ¢GU3UMKM HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
onpenenensl B KoHmenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpa3oBaTenbHBIX oOpraHuzanusx Poccuiickoin ®Deaepammu, pean3yrOIINX
OCHOBHBIE 00111€00pa30oBaTeIbHbIE MPOTPAMMBbI, YTBEPKICHHON pelieHueEM



Konnernn Munncrepcrsa npocerienust Poccuiickoii @enepanuu (IpoToKos OT 3
nexadpst 2019 r. Ne [T1K-48H).
Heian nusyyeHus PU3UKHU:

npuoOpeTeHue HHTEepeca W CTPEeMJICHUS OOYyYarolUXCsl K HayYHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHUE HMX HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie TIO3HAHUS U (POpMHUpPOBAHUE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
¢opMHupoBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3ysbTaTa H3Y4YCHHUS
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEICTaBICHUA O poJid (U3MKHU JJIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuien
npo(hecCUOHATIBHON J1eATENbHOCTH, CBSI3aHHOW ¢ (PU3UKOM, MOATOTOBKA K
JaynbHeNeMy OOy4eHHUIO B 3TOM HalpaBJICHUU.

JlocTikeHrne 3THX Ieliel MporpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusl 00ECIICYNBACTCS PEIICHUEM CIEAYIONTUX 3a4aY:

npuoOpeTeHne 3HAaHUW O JAMCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;
NpUOOPETECHUE YMEHUIN OMUCHIBATh U OOBACHATH (DU3UUYECKHUE SIBJICHUS C
MCIIOJIb30BaHUEM TMOJTYUYCHHBIX 3HAHUK;
OCBOEHME METOJOB pEIICHUS NPOCTEMIIMX PACUYCTHBIX 3a7ad ¢
UCIIOJIb30BaHUEM buznIecKux MOJENEM, TBOPYECKHUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHI HAOJIOAaTh MPUPOJIHBIE SIBIICHUS U BBITIOJIHSTH OIBITHI,
JabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIE  HUCCIEAOBAaHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;
OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIel (GU3NIECKOro COACpKaHuUs,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OlICHUBaHUE MH(OPMAIIUH;
3HAKOMCTBO €O chepaMu NpodheCCUOHAIBHON JeATeTbHOCTU, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.
OpueHTHUpysICb Ha coOJepKaHuE pabodeil mporpaMMbl BOCIUTAHUS
IIKOJIBI B JAHHOM KypCe Peasiu3yI0TCs CIEYIOUIUE 3aauu:
BBIOOpP METO/IOB, METOAMK, TEXHOJOTMH, OKa3bIBAIOIIMX BOCIHUTATEIHHOE
BO3JICCTBHE HA JINYHOCTb B COOTBETCTBUM C BOCIHHUTATENIbHBIM HJEATIOM,
LEIbI0 U 33/lauaMy BOCIIUTAHUS, 1IEJIEBBIMA OPUEHTHUPAMU PE3YyJIbTAaTOB



BOCIHUTAHUA;, pealM3alldi0 MPUOPUTETa BOCHHTAHHA B  y4eOHOH
e TEeIbHOCTH;
® TpPUMEHEHHE UHTEPAKTUBHBIX (POPM yueOHOI paOOThI - UHTEIEKTYaIbHBIX,
CTUMYJUPYIOIIMX TI03HABATCILHYI0 MOTHBAIIUIO, WIPOBBIX METOJIUK,
JUCKYCCUM, JaloIMX BO3MOXXHOCTh NIPHOOPECTH  ONBIT  BEICHUS
KOHCTPYKTHUBHOTO JIMAjiora; rpymroBOM padoOThl, KOTOpas yYUT CTPOUTh
OTHOUIEHUS MW JIEWCTBOBaTh B KOMaHJAE, CIOCOOCTBYET pPAa3BUTHUIO
KPUTUYECKOTO MBIIIICHUS;
® UHHUIMHPOBAHHME M TMOAJCPKKY  HCCIEIOBATENbCKON  JIEATEIbHOCTH
oOydJaromuxcs, TUTAHUPOBAHWE W BBHIMOJHEHWE WHIWBUAYAIbHBIX H
IPYNIOBBIX TPOEKTOB BOCIUTATEIHLHON HAMPABICHHOCTH.
® OpraHu3alMil0 HACTABHUYECTBA MOTHUBHUPOBAHHBIX U HAPYJIUPOBAHHBIX
oOy4JaronmMxcs HaJi HEYCIEeBAIOUUMHU OJHOKJIACCHUKAMH, B TOM YHUCIE C
0CcOObIMU 00pa3oBaTEIbLHBIMUA MOTPEOHOCTSIMU, MAIOUIETO OOYyYaromMUMCs
COLIMAJIFHO 3HAYUMBIN OTIBIT COTPYAHHYECTBA M B3AUMHOM MTOMOIITH.
Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
Kkiacce — 68 waco (2 yaca B Henmenmo), B 9 kinacce — 102 yaca (3 yaca B Henelno).

[Ipenyaraemelii B mporpamMme o (u3MKe MepeyeHb J1abopaTOpHBIX paboT U
OTIHITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeTaeT BHIOOp MPOBEICHUS
7a060paTOpHBIX PabOT W OMBITOB C YYETOM Haluyusi oOopymoBaHus «Touku
pocTay, WHIWUBUIYaIbHBIX 0COOEHHOCTEH o0yJaromuxcs, CIIHCKa
DKCIIEPUMEHTABHBIX  3aJlaHui, TpemjJaraéMblx B paMKaX  OCHOBHOTO
rOCyIapCTBEHHOTO PK3aMeHa o (pH3HKe.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e¢ poJib B NO3HAHHHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoze. fAsmeHuss npuponsl. dusznueckue SBICHHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

Ouznueckue BennuuHbl. V3mepenue ¢usznueckux BennuuH. Dusnueckue
npudopsl. [lorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue ecCTEeCTBEHHbIE HAayKd HM3Yy4alT HPUPOY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAONIOACHHE, TOCTAHOBKA HAYyYHOIO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue Gu3NIeCKUX SABICHUN ¢ TOMOILBIO MOJEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBbBIC

SIBJICHHUSI.

2. @uznyeckue NpuOOpHl U MpolEeaypa NPsIMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM TPUOOPOM.
Jlabopamopnsie padbomosl u onvimol.
1. OmnpeneneHne UEHbI JEIEHUS MIKaIbl U3MEPUTEIBLHOrO Nprudopa.
2. M3mepenue paccTosHUM.
3. H3mepenue o0beMa )KUIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MAJIBIX TEIL.
5. M3mepenue TeMmeparypsl HNpU NOMOIIM >KHUAKOCTHOTO TEPMOMETPA H
JNATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHMs MO MPOBEPKE T'MIOTE3bL: JAIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM O0Jblle, YeM OO0JbIlIe BhICOTA
IyCKa.

Pa3nen 2. [lepBoHauajibHbIE CBEeJIEHUSI 0 CTPOEHHHU BellecTBA.

Crpoenue BemiecTBa: aroOMbl W MOJIEKYJbl, HMX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkenne uactul BemecTBa. CBSA3b CKOPOCTM JBHKEHHMS YacTUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopaeiicTBue uwacTwuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, JKUAKOCTEH M TBEPIABIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MEXKIy CBOMCTBAMHU BEILECTB B PAa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. Habmionenue 6poyHOBCKOTO ABMXKECHUS.



2. Habmonenne nuddysumn.
3. HaGmonenue  siBieHUM,  OOBACHAIOMIMXCS  MPUTSDKCHUEM WK
OTTAJIKMBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIIOIEHHIO TEMIOBOTO PACIIMPEHUS T'a30B.
3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHHUS.
Pa3znen 3. /IBH:KeHHe H B3aUMOJAeHCTBHE TeJl.
MexaHnueckoe JBW)XEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPABHOMEPHOM ABWKEHHMH. Pacuer mytu u
BPEMEHHU JIBUKEHUS.
SBnenue wuHepnuu. 3aKOH MHEpUMHU. B3anmoaelcTBUE TeNl Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsI Teil. Macca Kak Mepa HWHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBSI3b IUJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHHUIIC
00BEMa BEIECTBA.
Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Cuiia ynmpyrocTd M 3aKOH
['yka. MI3MepeHune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Cnoxkenune
CWJI, HAPABJIEHHBIX IO OJHOM NpsiMoM. PaBHOnelcTByromas cuil. Cuia TpeHUsl.
TpeHne CKOJIbXKEHUs U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMuecKoro JIBHKEHUS TeTa.
2. N3mepeHune ckOpoCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmtonenue siBneHUs MHEPIIMH.
4. HabGmroneHue U3MEHEHHS! CKOPOCTH P B3aUMOICUCTBUU TEJL.
5. CpaBHEHHME MACC IO B3aUMO/JICVCTBUIO TEJL.
6. CnoxeHue cuJj, HalpaBJIEHHBIX 10 OAHOUN MPSIMOil.
Jlabopamopnwie padbomol u onvimot.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOIO JIBHKEHUs (IIapUKa B dKUJIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI U TaK Jajiee).

2. OmpeneneHne CpeaHEM CKOPOCTH CKOJBKEHHsI OpyCKa WM IIapuKa o
HAKJIOHHOM TTIOCKOCTH.
OnpeneneHue MmIOTHOCTH TBEPAOTO TEIA.

4. OmbBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (aedopMariun)
MPY>KUHBI OT MIPUII0KEHHOM CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, dKUIAKOCTEN U ra3oB.



Hasnenue. CriocoObl yMEHBIICHHS U YBETTUUCHHUS AaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JIaBJieHUs Tra3a OT oObeMa, Temmeparypbl. [lepemada naBieHus
TBEPIBIMH TEJIaMH, >KUJIKOCTAMH M Ta3zamu. 3akoH Ilackans. [TneBmarnueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS KUAKOCTH OT IIIyOMHBL. ['HMIpocTaTuyeckuii
napajokc. Coobmaromuecs cocynbl. [ uapaBnuyeckue MEXaHU3MBbl.

Atmocdepa 3emin u atmocepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHUS
BO3nymrHONW 000oukn 3emin. OmbiT Toppuuernm. M3mepenue atmocdepHOTO
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOCHEpPHOTO JIaBJICHUS.

JleficTBrE XKUAKOCTH UM ra3a Ha MOTPYKECHHOE B HUX TeJo. BeITankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.

o vk w NP
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3aBUCUMOCTB JIABJICHMS Ta3a OT TEMIEPATYPBI.

Ilepenaya naBiaeHus )KUIKOCTBIO U Fa30M.

Coobmaromuecs: cocyapl.

['mppaBnuyeckuii mpecc.

[IposiBnenue neicTBrs aTMOC(EPHOTO AABICHHUS.

3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIBI OT 00bEMa MOrPYKEHHON YacTH
T€Ja U IJIOTHOCTH JKUJAKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIECH CUIIBI BECY BBITECHEHHOU KUIKOCTH.
VYcnoBue 1muiaBaHus TeN: IUIABaHUE WIIM IOTPY’KEHHUE TEl B 3aBUCUMOCTHU
OT COOTHOIIEHUS ITIOTHOCTEMN TENa U JKUIKOCTH.

Jlabopamopnwie padbomoul u onvimeol.

1.

HccnenoBanre 3aBUCUMOCTH BeEca Tella B BOAE OT 00beMa NOTPYKEHHOM B
YKUJKOCTb YaCTH TEJIA.

OnpenesieHue  BBITAJKUBAIOIIEW  CHJIbI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEN CUJIbI, IEUCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MaccChl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI,
JEHUCTBYIONIIEH Ha TEJIO B JKHUJIKOCTH, OT O0OBEMa TMOTPYKCHHOU B
KUIKOCTh YaCTH T€JIa U OT TUIOTHOCTH >KUJKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAHHUE JIOJKH H
ONPEAEICHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTh. DHEpPrusi.

Mexanudeckast paboTa. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. I[IpaBuiio
paBHOBecus pbryara. [I[puMeHeHne mpaBuiia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHernueckas M TNOTEHIMAIbHAs OJHEPIUs.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW S3HEPTUU B APYTOi. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomol u onvimol.

1. Omnpegenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBHXKEHHUU Teia

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3mepenue KIIJ[ HakIOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.

8 KVIACC

Pa3neun 6. TensioBble siBJI€HHS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB UM MOJIEKYJ. OMNbITHI, MOATBEPKIAOIINE
OCHOBHBI€ I0JIOKEHUS MOJICKYJISIPHO-KMHETUUECKON TEOPHH.

Mogenu TBEpPAOro, JKHUAKOTO W Ta3000pa3HOro COCTOSHUM BEIIECTBA.
Kpucramnmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKECHUN MOJEKYJIIPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHNe U KalWJUISIPHBIE SIBIICHUS. TemIoBOe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHUIKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEW SHEPIHH:
TeIrIonepeaaya 151 COBEpLIEHUE paboTHI. Bunsl TEIUIONEepEAAYM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IIyYEHHE.

KonuyecTBo TemioTel. YenabHas TEIJIOEMKOCTh BEIIECTBA. TerIoo0OMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBienune wu
OTBEPACBAHUE KPUCTAJUIMYECKMX BEIIECTB. YJENbHAsl TEIUIOTA IUJIABJICHUS.
[TapooOpa3zoBanue u koHjaeHcauus. Mcnapenue. Kumenuwe. YaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(HEpHOTro
JTaBJICHHSI.

BrnaxHocTts Bo3yxa.

DHeprus TOIIMBa. Y IeJIbHAS TETIOTA CTOPAHMUS.

[Tpunruner pabotel TeroBbix asurateneit KIIJ[ TermoBoro asurartens.
TeruioBple IBUTATENN U 3aLIATA OKPYKAOLIEH CPEIBI.

3aKOH COXpAaHEHUS U IPEBPAIIEHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmionenne 6poyHOBCKOTO ABUKECHHUS.
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Hab6mronenue nuddysun.

HabGnronenue siBieHui cMauuBaHus U KaWJUIIPHBIX SIBIICHUN.
HabGnrogeHue TemioBoro paciiupeHust Tell.

W3meHeHue naBieHHs rasa npu M3MEHEHWU OOBbEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMIeparTypsl.

Buae! rennonepenayn.

OxJaxieHue Mpy COBEPILICHUN PAOOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEIITHUMU CHIIAMH.

. CpaBHEHME TEIUTOEMKOCTEHN PA3IMYHbIX BEILIECTB.

. Habnrogenue kuneHus.

. Habmoienue nocTosiHCTBa TEMIEpaTyphl IPU TJIABJICHUU.
13.

Moenu TEeIUIOBBIX ABUTATEIEN.

Jlabopamopnwie pabomoul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITHl IO OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIJIOB IIOBAPEHHOW COJIM MJIU Caxapa.
OneIThl 1O HAOIIOJECHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH U
TBEPJBIX TEN.

Omnpenenenue AaBieHNs BO3Ayxa B OAJUIOHE LIIPHIIA.

OMnbITEL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JAaBJIEHUSA BO3JyXa OT €ro
o0beMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIEPaTypHI.

HaOnronenne wW3MEHEHHS BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
TEeIIonepeayv U padoThl BHEITHUX CHUJL.

HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOTHON U
ropsiuer BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJIYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HArPEThIM METAJUIMUECKUM LIUIIUHIPOM.

Omnpenenenue yiebHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca HCapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

OmnpeneneHue yaelIbHOW TEIIOTHI IIABJICHUS JbJA.

Pazges 7. DinekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTpUYECKHUX 3apsAlioB. B3ammojelcTBue
3apsOKEHHBIX  Tell. 3akoH KysnoHa (3aBUCHMOCTh  CHJIBI  B3aUMOJEHCTBHS
3apSKEHHBIX TEJ OT BEJTMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onektpuueckoe mnose. Hanpsok€HHOCTh 3yekTpudeckoro mons. [IpuHimn
CYINEPIIO3ULIUU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JIEKTPUUYECKUM 3aps/l.
Crpoenne aroma. IIpOoBOIHMKM W JHUAJEKTPUKHA. 3aKOH  COXPaHEHHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCIOBHUSl CYIIECTBOBAHUS AJIIEKTPUUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIEHCTBUS SIEKTPUYECKOrOo TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIEKTPUUYECKUI TOK B )KHJIKOCTAX U Ta3ax.

Onextpuyeckad nenb. Cuma Toka.  DIJIEKTPUYECKOE  HAINPSKEHUE.
ConpoTuBIIeHHE MPOBOJHUKA. Y IEIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
o ydactka uenu. llocnemoBaTenbHOE W NApajuIeNIbHOE — COCIMHEHUE
MIPOBOJHUKOB.

Pabota W MOIIHOCTh 3JNEKTPUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpudecKre Uenu U MoTpeOUTenu 3MEeKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

[locTostHHBIE ~ MAarHWATHL.  B3auMOIEWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarautHoe nosie. MarauTHOE nojie 3eMJIM U €ro 3Ha4€HHE I KU3HHU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe T1oOJIe  DJIEKTPUYECKOro Toka. [IpumeHenwme
AIIEKTPOMArHUTOB B TEXHUKE. [[€eliCTBME MarHUTHOTO MOJII HA IPOBOJIHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSSHHOTO TOKA. VICHOJIB30BaHME AIIEKTPOJBHUraTeiel B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 3MeKTpoOMarHuTHOW UHAYKIUU. [IpaBumno Jlenna.
DIJIEKTPOreHEPaTOP. Cnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIUY HA BO3OOHOBIIIEMBIX HCTOYHUKAX YHEPTHUHU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsI0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpoRCTBO M AENCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHAYKIHS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsI0B.
[IpOBOJHUKH U JUAIICKTPUKH.
MopenupoBaHue CUIOBBIX JUHUAN 3JIEKTPUYECKOTO TTOJIS.
M cTOuHNKHM TOCTOSTHHOTO TOKA.
JIeicTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. 'a3oBBI11 pa3psia.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 2IeKTpUIeCcKOro HAIIPSKEHNS BOJIBTMETPOM.
. Peocrar n Marazus conpoTHBIIECHHM.
. BzaumoiericTBre NOCTOSTHHBIX MATHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3€JIEHUs ITOI0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarHnuTtHoe 1ose Toka. JeKTPOMAarHuT.

JleficTBME MarHUTHOTO TOJIsI HA TPOBOTHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUS SJEKTPOMATHUTHOW UHTYKITUH.

OmnbiThl Dapajes.

3aBUCMMOCTh HAIlPaBJICHUA WHAYKIHOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHSI.

DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie padbomosl u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOJNIONCHUIO BJEKTPU3ALMH Ted HWHAYKUUMEH U MpHU
CONPUKOCHOBEHUH.

HccnenoBanve ACUCTBUS DJEKTPUYECKOTO IO HA IPOBOJAHHUKU H
JUDJIEKTPHKH.

COopka u npoBepKa pabOThI IEKTPUUECKOMN MU MTOCTOSTHHOTO TOKA.
W3mepeHne n peryampoBaHne CHIIBI TOKA.

W3MmepeHne u peryimpoBaHue HaIPsSKEHHUS.

HccenenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO 4YEPE3 PE3UCTOP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHMSI HA PE3UCTOPE.

OneITsl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAN IONEPEYHOTO
CEUYEHUS U MAaTEpHAIIA.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUNM NPH  IOCIENOBATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna Uil CWIBI TOKAa IPU IAPAJUIEIBHOM COEIVMHEHUU
PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO Y€pe3 JaMIOYKY, OT
HaIpsHKECHUS Ha HE.

Onpenenenue KII/] HarpeBarens.

HccnenoBaHre MAarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MarHUTOB.
WN3yyeHue MarHMUTHOrO IOJISI  IOCTOSIHHBIX ~MarHUTOB IIPH  HX
O00BEIMHEHUH U pa3/IeJICHUN.

HccenenoBanue AeiCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aMMOJIEHCTBHS
KAaTylIIKd C TOKOM M MAarHWTa OT CHJIbI TOKa W HAIpaBJIICHHUS TOKa B
KaTyLIKE.

18. MI3yueHue neicTBUS MarHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U u3ydeHHe padOThI JIEKTPOABUTATEIIS.

20. U3mepenne KIIJ[ anexTpoaBuraTeIbHON yCTaHOBKH.

21. OnbITEI IO MCCJEIOBAHUIO SIBJIEHUSA DJIEKTPOMAarHUTHOW WHIYKIIMH:
UCCJIEIOBAHNE W3MEHECHMI 3HAYCHUs WM HAIPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe JBrkeHHE. MarepuanbHas Touka. (CucTema oOTcuera.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBUKECHHUS. PaBHOMEpHOE MPSAMOJIUHEUHOE
nBrkeHue. HepaBHOMEpHOE NpsAMONMHENHOE IBHKeHUE. CpenHsss U MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMONMHEHHOe aBuxkeHue. (CBoOoaHoe
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMKEHUE N0 OKpYyKHOCTH. Ilepron m dacrota oOpauieHus.
JIuneiHas u yrinoBasi CKOpocTd. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3axk0oH HproroHa. Bropou 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMN CyTIEPIIO3UIIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTHUE BUJbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHUE CBOOOIHOTO
najgeHus. JIBwxenne ruianetr BOKpyr CosHma. IlepBas kocMmuueckas CKOPOCTb.
HeBecoMmocTh U nieperpys3ku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpaoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPETJICHHOM OChIO BpaiieHusa. MomeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3meHnenne umnyibca. UMIynbc CHIIbl. 3aKOH COXPaHEHHS
UMITyJibca. PEakTUBHOE ABUKEHHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cun TSKeCTH, YHNPYroCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIManbHas YHEPTUS Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbpHas SHeprus CxaTou npyxuHbl. Knunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnronenue MexaHU4YeCKOro ABMKEHUS Tella OTHOCUTEIHHO Pa3HbIX TE

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

CpaBHeHUe TyTeH U TPACKTOPUN JBUKEHHS OJJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUKECHMUSL.
HccnenoBanrie npu3HAKOB PaBHOYCKOPEHHOTO IBUKECHUSL.

HabGmronenue nBrxeHust Telia o OKPY>KHOCTH.

HabGnronenne MexaHM4eCcKuX sSIBIICHUN, TPOUCXOIAIUX B CUCTEME OTCUCTA
«Tenexxka» mnpu e€¢ PaBHOMEPHOM H  YCKOPEHHOM  JBHWXKECHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Te€la OT MAacChl Tella U ACHCTBYIOIIEH Ha HETO
CUJIBL.

HabGmronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUU TEN.

N3MeHeHune Beca Telia Npu YCKOPEHHOM JIBUKCHUU.

[lepemaya uMIrynbca Ipu B3aUMOJEHCTBUM TEIL.

[IpeoOpa3zoBaHus SHEPTUH TTPU B3AUMOJICHCTBUU TEJ.

CoxpaHeHre UMITYJIbCa [PU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbCa IPU a0COJIFOTHO YIIPYTOM B3aUMO/ICUCTBUMU.
HaOnronenure peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTUH MPU CBOOOTHOM I1aJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM NIPU ABMXKEHUH Teja MO/ I€MCTBUEM
MPY>KUHBI.

Jlabopamopnwie padbomol u onvimot.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa W JajbHEWUIIEro paBHOMEPHOTO
JBM>KCHUS IAPUKA WIIN TEIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKCHUS
[IapyKa Mo HAKJIOHHOW ITOCKOCTH.

OnpeneneHue yYCKOpEHHsI Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUH 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PABHOYCKOPEHHOM JBMKEHUU 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KaK PsJ HEUCTHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHHSI OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenencaue ko3P puImeHTa TPSHUS CKOIbKEHHUS.

Onpenenenne KECTKOCTH NMPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBMKCHUU Tejia
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenne  pabOThl  CHIIBI  YNPYTOCTH TMPU  TOABEME Tpy3a ¢
UCITIOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHECHUS YDHEPTUH.

Pa3nen 9. Mexannueckue KoJieOaHus ¥ BOJTHBI.

Koneb6arenbHoe nukenre. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUM: MTEPUO/I,
4acToTa, aMIUIUTyAa. MareMaTU4ecKuil U NpYKUHHBIA MadaTHUKU. lIpeBpanieHue
SHEPIUM MPU KOJIeOATEIHBHOM IBUKEHUU.

3aryxatonue ~— KojeOanws. — BeiHYyKneHHbie — kosneOanus.  Pe3onasc.
Mexannueckue BonHbl. (CBoilcTBAa MeXaHMYECKUX BOJH. [IpomonsHbie U
MONEpeYHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ PaCHpPOCTPAHCHHS.
MexaHnuecKue BOJHBI B TBEPJOM TENE, CEHICMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOaronmenue xojieOaHuil T€I MO JAEHCTBUEM CHJIBI TSDKECTH U CHIIBI
YIOPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabGnronenue BoIHY X A€HHBIX KOJI€OaHU U pe30HaHca.

PacnipocTpanenue mpo10JIbHBIX U MTONEPEUHBIX BOJH (Ha MOJIEIIN).

Habronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopnwie padbomot u onvimol.

1. OmpenesieHWe YacTOThl M TMEpUoJa KoJIeOaHWM MaTeMaTU4eCcKoro
MasiTHUKA.
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2. OmnpeneneHue 4acTOThl U EpHOa KOJICOaHUH MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJCOAHUN TOJBEUICHHOIO K HUTH
rpy3a OT JAJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCMMOCTH NEPUOJIA KOJEOAHUI PYKUHHOTO MasgTHHKA
OT MAaccChl Irpy3sa.
5. IIpoBepka HE3aBUCUMOCTHU Mepuojia KojJeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITbI, JIEMOHCTPUPYIOLIME  3aBUCUMOCTh  IMepuojaa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOIHOIO MaICHUsI.
Paznen 10. DiiekTpOMarHuTHOE 1M0J1e U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH. [lIkama »3geKTpoMarHUTHBIX BOJH. lcmoap3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.



OnexkTpomarHuTHas npupoaa csera. CkopocTh cBera. BosmHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEGKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomol u onvimot.

1. VByueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOWMIIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBbBIE SIBJICHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  I[IpsmosmHeiHoe
pacnpoctpanenue cBera. 3atMenus ConHua u JIynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

IIpenomnenue cBera. 3akoH mnpenomiieHHus cBera. [losHOe BHyTpeHHee
OTpaXeHHe cBeTa. VICronp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKCHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mywert B nmH3e. Onruueckas cuctema Qoroamnmnapara,
MHKpPOCKONIa M Tejeckoma. [Ja3 kak onTuyeckas cucrteMma. biaum3opykocTe u
JAlIbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Crokenue
CIIEKTPAJIbHBIX LIBETOB. /ucnepcus cBera.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenune n300pakeHUi B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuuecKknii CBETOBO/I.

Xop Jiydeil B coOMparoien JTuH3e.

XoJ Jiy4er B pacCEUBAIOIIEH JIMH3E.

[Tonmy4yenune n300paxeHut C MOMOIIBIO JIMH3.

[TpuHiun neiicTBus goToarmapaTa, MUKPOCKOINA U TEJIECKOIA.
10. Mopens riasa.

11. Pa3noxenue 6eoro cBera B CIEKT.
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12. [lony4yenue 6e0ro cBeTa NpU CIOKEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBaHue 3aBHCUMOCTH YIUJIa OTPa)KEHHUSI CBETOBOTO Jiyda OT yIJia
naJIeHus.

2. M3yueHue xapakTepUCTUK U300paKE€HUs IIPEIMETa B IJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIIEHUSI CBETOBOTO JIyya OT yria
NaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. Ilomydenue n300paxxeHHil ¢ TOMOIIBIO COOMPAIOIIEH TUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI COOHMparomeit
JIVH3BI.

6. OIBITHI 1O PA3T0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONbITHl IO BOCHPUSTHUIO 1BETA MPEIMETOB MPU UX HAOIIOJACHUH 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIC IBJICHUA.

OmnbiTel Pezepdpopaa u mnanerapHas mozaens atoma. Monens atoma bopa.
Hcnyckanue u noryonieHrne cseta atomom. KanTel. JIluHenyaTeie ClIeKTpBI.

PannoaktuBHOCTh. ANb(a-, 6eTa- U ramMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. HykionHas Mopens aromHoro sapa. HM3oronel. PaguoakThBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SnepHble peakiuu. 3aKOHbI COXPAHEHMs 3apsIOBOIO U MAacCOBOIO YHCET.
OHeprusi CBs3M aTOMHBIX saep. CBs3p Macchl W SHEprud. Peakuwu cuUHTE3a U
nenenus saep. Merounnku 3aeprun ConHIa v 3BE31.

SAnepHasg sHepretuka. JleMCTBUS paJuOAKTUBHBIX H3JIyYEHU Ha >KHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4YECHHMSI U MTOTJIOIICHHUS.

2. CnexTpsl pa3Iu4HbIX [a30B.

3. CnekTtp Boaopoaa.

4. HabmroneHnue TpekoB B kamepe BuuibcoHa.

5. Pabota cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

6. Perucrpanus nzimydeHus NPUPOIHBIX MUHEPAIOB U POAYKTOB.

Jlabopamopnwie padbomoul u onvimol.

1. HalnroneHue CrulONIHBIX U IMHEWYATHIX CIEKTPOB U3TYUYEHUSI.

2. UccnenoBanue TpeKoOB: U3MEPEHUE SHEPTHH YACTULIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHnue paaioakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOYJIb.

[ToBTOpUTENBEHO--00001IAIOIINIT MOTYJb TIPEIHA3HAYEH AJISl CUCTEeMAaTH3aIH
U 0000IIeHHs  TPEAMETHOTO  COJIEpKAHUSI W ONbITa  JICITEIHHOCTH,
MPUOOPETEHHOTO MPU MU3YYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (u3uke sl oOyvaroumxcs,
BBIOpABIIMX ATOT YUEOHBIH MPEAMET.

[Ipy M3ydeHUn AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCcneunBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METalpeJMETHBIX  MJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass I'PaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HMCCIIEJOBAaHUS



SBICHUN TPHUPOABI U TEXHUKH, OBJIAJCHUE YMEHHSIMH OOBSCHATH (PU3MUECKHE
SABJICHUS, NPUMEHSA I[IOJIydECHHbIE 3HAHUS, pellaThb 3aJauyd, B TOM YHUCIE
Ka4ECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUIMIIMATBEHO AEATENBHOCTHBIM XapaKTep AAaHHOIO pasfeila peaau3yeTcs
32 CYCT TOro, 4YTO OOy4YarolIMecs BBIMOJIHSIIOT 3a/laHusl, B KOTOPBIX WM
IIpeIaraeTcs:
HAa OCHOBE IIOJIYYCHHBIX 3HAHHWM pacrno3HaBaTh W HAYYHO OOBICHSITH
duznyeckue IBJICHUS B OKPYXKAIOUICH MPUPOIE U TTOBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIeOBaHUSI (PU3UUECKUX SIBIICHUH, B TOM
Yy ciie JU1s IPOBEPKHU TUIIOTES U ITOIYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HamOoJiee BaXHBIX JOCTH)KCHHUU COBPEMEHHBIX
TE€XHOJIOTUW, HAIPUMED, TPAKTHYECKOTO UCIIOJIB30BAHMS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILICHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue (pu3uKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JIOCTH)KEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pE3yNbTATOB.

B pe3ynbrare n3yuenus UMK Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHMS

— IPOSIBJIEHWE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3rUecKol HAyKU;

— HEHHOCTHOE OTHOILLEHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rPaKIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B OOCYKJE€HHUU OOLIECTBEHHO 3HAYMMBbIX
M OTHUYECKUX Tpo0JeM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHUE BAKHOCTU MOPAIBHO--3TUYECKHX MPUHLUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOro0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMA:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAYKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEMIIEN COCTABIIOLIEH
KYJbTYpBI;

— pa3BUTHE HAYYHOW JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKOU
NEeSATENBHOCTH;

5) <¢opmupoBaHusT  KYJbTYPbl  310pPOBbSi W  IMOLHOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHME IIeHHOCTH Oe3omacHOro o0pa3a >XH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU NPaBUJI OE€30MaCHOrO TOBEACHUS Ha
TpaHCHOPTE, Ha J0porax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OpPYIOBAHHEM B
JOMAIIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pe(IIEKCUHU, NMPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ IpaBa y IPYroro 4YeJoBeKa;

6) TPy/10BOIr0 BOCIIUTAHUSI:

— AKTHBHOE Yy4YacTHE B PEIIEHUM MNPAKTHYECKUX 3aJad (B paMKax CEMbH,
00pa3oBaTEIbHONM OpPraHu3allK, TOpPO/a, Kpasi) TEXHOJIOTUYECKOU M



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMMUX B TOM YHCIC U (DU3NIECKUX
3HaHUM;

e — MHTEpEC K MPAKTUICCKOMY U3YUEHUIO Tpodeccuii, CBI3aHHBIX C (DU3UKOMT;

e 7)3KOJOrMYECKOT0 BOCIIHTAHUS:

e — OpHUCGHTAIMS HAa NMPUMEHCHHE (PU3MYECKUX 3HAHUHN JJIA pelieHus 3a7ad B
00JIacTH OKpy>Kalolllel Cpejbl, IJIaHUPOBAHUS TOCTYNKOB W OIEHKH HUX
BO3MOKHBIX MOCTEACTBUM JIJI1 OKPYKAIOIIEH CPEJIbl;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amamTramyu K M3MEHSIOIMIUMCH YCJIOBHSM COLMHAJLHOH M NPHUPOIAHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECHCTBUM TMPU BBINOJHEHUM WCCIEIOBAHUN U
MPOEKTOB (DU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
APYTHX;

e — TIOBBIILICHHME YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO
JESITCIIbHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYTUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUAX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHS B NPUOOPETEHUH HOBBIX (DUINUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJI€ C UCIIOJIb30BaHHEM (DU3NUCCKUX 3HAHU;

e — OIEHKA CBOMX JCWCTBUWA C Y4YE€TOM BJIUSHHS Ha OKPYXKAIOUIYI0 Cpeny,
BO3MOJKHBIX TJI00aIbHBIX TTOCJIE/ICTBHI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHMS TpOrpamMmbl MO (DU3WKE HA YPOBHE OCHOBHOTO
oO1iero oo6pa3zoBanus y o0y4aromierocs: 0yayt copMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC IEHCTBHUSI,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  ydeOHBIC  JEHUCTBUS, PETYJSITUBHBIC
YHUBEpCaIbHbIC YICOHbIE TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE JIeliCTBUS

Bba3zoBble Joruuyeckue J1elcTBUA:



BBISIBIIAITH W XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCH(PUKAIIMHA, OCHOBAHUS JIJIS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JAaHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3M MPU HM3yYEHUU (U3NUCCKUX
SIBJICHUI W TPOIIECCOB, JIETIaTh BHIBOABI C MUCIOJIB30BAHUEM JETYKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelIeHusT y4eOHON (u3uYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB PEIICHHUs, BHIOOpP Hambosee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCcKue JelHCTBHA.

MCITI0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEILCKUII HHCTPYMEHT MO3HAHUS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIEPUMEHT, HEOOJbIIOE HCCIIeOBaHUE (DU3UUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(pOpMalHio,
IOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBEICHHOTO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

NPOTHO3UPOBATh BO3MOXKHOE  JasibHeWIIee pa3BUTHE  (DUIUYECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, HHCTPYMEHTBI U 3alPOCHI TIPH TOUCKE U
orOope MHGOPMAIMKM WIM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOMH
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OpPMAIHIO
Pa3IMYHBIX BUIOB U (OPM TMIPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpATh ONTHMAJIbHYIO (OopMy MpeacTaBiIeHUS
uHQoOpMaIUl ¥ WUIIOCTPUPOBATH pEIIaeMble 3a/adyd  HECIOKHBIMU
CXeMaMHu, TuarpaMmmamMu, HTHOU rpaukoi 1 1X KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

B X0 OOCYXKIeHUusi y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00OCYXAaeMOM TEMBI U
BBICKA3bIBaTh WU, HAIlCJICHHbIE Ha pEIIEHUE 3a7aud U MOoJAepiKaHHe
OJ1arokesIaTeIbHOCTH OOIIEHNS;



COMOCTABIISATh CBOM CYXKIEHUS C CYXIEHUSMH JPYTUX YYACTHUKOB
Jaora, OOHapy>KMBaTh Pa3iNyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh M MCHOJIb30BaTh  MPEUMYLIECTBA  KOMaHJIHOM U
WHAMBUAYAIbHON pabOThl MpU PEIICHHH KOHKPETHOW (U3MUYECKOI
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUS
N0 €¢ JOCTH)KEHHUIO: paclpelesaiTh PO, OO0CYXJIaTh HPOLECCH U
pE3yNbTaThl COBMECTHOM pabOoThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O PE3YJIbTATa IO
CBOEMY HAIlPaBJIECHUIO W KOOPJAUMHUPYS CBOU JEHCTBUA C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO C(POPMYIHMPOBAHHBIM YHYACTHUKAMHU B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBJIATH MPOOJIEMBbl B )KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOUIUX
JUISL pelieHusl PU3NYECKUX 3HAHUI;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAAX MPUHATHS  pEULICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PEUIEHUs B TPYIIeE, NPUHATHE pEeUIeHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus: (PU3NUecKor 3a1auul Win
IUTaHAa MCCIIEZOBAHUSA C YYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NPEIJIaraéMble BAPUAHTHI PEILICHMI;
nienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBIA HHTE/LJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYyallMu U MPEeIaraTh IiaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHXKEHUS  (HEIOCTHIXKEHHUS) Pe3yJbTaToOB
NesATEIbHOCTH, aBaTh OLIEHKY NPUOOPETECHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCII€ B XOJ BBINOJIHEHUS
(GU3MYECKOTO  UCCIEOBAaHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCA CHUTYyallMi, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM;

CTaBUTh ce0s Ha MECTO JIPYroro 4yejoBeKa B XOJ€ CIopa WIN JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHU U JIOTUKY APYroro;



IpU3HaBaTh CBOC MPABO Ha OIMIMOKY MpU PEIICHUU (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 kj1acce IpeIMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJI30BaTh  TOHSATHS:  (U3MUECKME U XUMUYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJElb, THIOTE3a, €IUHUIBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHMs BellecTBa (TBEpPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBWKEHHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TNPSIMOJIMHENHHOE), TPACKTOpHs, PaBHOJEHUCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUIacTHYecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBiieHus (Aud@dy3us, TEIIOBOE IBHKEHUE YacTHUIl BEIIECTBa,
paBHOMEpPHOE  JBIDKEHHWE, HEPAaBHOMEPHOE  JBIDKCHHUE, HWHEPIHS,
B3aMMOJICHCTBUE TEJ, PAaBHOBECHUE TBEPHBIX TEJ C 3aKPEIUICHHOW OCBHIO
BpalleHus, Mepejada JaBlICHUS TBEPJAbIMU TellaMH, XKUAKOCTSIMU U
razamyd, arMocepHoe JlaBlieHHWEe, IUIaBaHWE TeJ, MpPEeBpalleHUs
MEXaHUYECKON JHEPTrUH) MO OIMMCAHWI0 WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SABJICHHM B
OKpYXaIollleM MHpe, B TOM HHCle (U3nyecKkue SBICHHUS B TPHUPOJIE:
IpPUMEPHI ABUKEHHUS C PA3IUYHBIMH CKOPOCTSIMH B JKMBOW U HEXKUBOU
npUpoje, ACHCTBUE CHJIBI TPEHHUS B TPUPOJE W TEXHUKE, BIUSHUE
aTMOC(EPHOTO NTaBJICHUS Ha >KMBOW OpPTaHW3M, IJIaBaHHUE PbIO, phIUuard B
TeJIe YeJIO0BeKa, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKHM) (PU3UUECKUX SBJICHUIA;
ONHMCHIBATh M3yUYCHHBIE CBOMCTBA Te M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YS
¢dbuznyeckre BeIUYMHBI (Macca, 0OBEM, IJIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cujla TpPEHUs, JaBlieHHWe (TBEPJOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TUICUO CHJIBI,
MOMEHT CUJbl, KOI((UIIMEHT TMOJIE3HOTO [JIEUCTBUS MEXaHU3MOB,
KHHETHYCCKass W TOTCHIMANbHAS SHEPrus), NMPH OMUCAHWW TPABUIBHO
TPaKkTOBaTh  (PU3MYECKHM CMBICI  HCIOJB3YEMBIX  BEJIMYMH,  UX
0003HaueHUs W CAWHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (DU3WYECKYIO BEJIMYMHY C JAPYTUMH BEJIUYHMHAMM,
CTPOUTH TpaprKN N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,



XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHHUS W TIPOIECCHI,
UCIIOJIb3YsI TIpaBUjIa CIOKEHUs CWI (BIOJb OJHOM MpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbluara (0sioka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
OHEPruM, NpHU OTOM JaBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHA U
3alUCHIBATh €70 MATEMATHUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemaTrh pacueTHBIE 3amdaud B 1-2 MEWCTBUS, HCIOJB3yS 3aKOHBI H
dbopmyIibl, CBA3BIBAIONIME (PU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHau3a
YCIJIOBUS 33/1a4d 3alKMChIBATh KPATKOE YCJIOBUE, MOJCTABIATH (pU3NUYecKue
BENUYUHBI B (DOPMYJIBI U MPOBOAUTH PACUCTHI, HAXOJIUTH CIPABOYHbBIC
JlaHHbIE, HEOOXOIUMBIC JJIA PEIICHUS 3a/a4, OLIEHUBATh PEATUCTUUYHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPU T[OMOIIH
bu3MYEeCKUX METOJIOB, B OMMCAHUU UCCIIEOBAHUS BBIJCISTH IPOBEPIEMOE
npeanosjoxkeHue  (TUIOTE3y),  pas3auyarb W HUHTEPIPETHPOBATH
MOJIYYEHHBIA pe3ysibTaT, HAXOAUTh OLIMOKM B XOJI€ OIbITa, JAeiaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WA
buznuecKux CBOWCTB TE: dbopMyIpoBaThH IPOBEPSIEMbIEC
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000y I0BaHHUS,
3aMUCHIBATh X0/ OMbITa U (DOPMYJIHPOBAThH BHIBOIHI,

BBITIOJIHATDh TMPSIMbIE HW3MEPEHUS PACCTOSIHUS, BPEMEHU, MaccChl Tela,
o0beéMa, CHUJIBI W TeMIepaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
JIPYyrol ¢ HCHOJIb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCHUMOCTH TyTH
PaBHOMEPHO JBIDKYIIErOoCs Tejla OT BPEMEHU JBWKEHUSI TeJa, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Tella, KauyecTBa 00pabOTKU TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIA CONMPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTA OT Y/UIMHEHUS TPYKUHBI, BHITAJIKUBAIOIICH CHIJIBI OT 00BbEMa
MOTPYKEHHON YacTH Tejla U OT ITUIOTHOCTH YKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Teja, OT TNIyOUHBI, HA KOTOPYIO MOTPY>KEHO TeJ0, YCIOBUM
TJIaBaHUs TeJ, YCIOBUW paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEJOBAaHUSA, COOUpaTh YCTAHOBKY H
BBINOJHATh WU3MEPEHUs, CIeAys MNPEAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysIbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BHUJE
NOpPEJIOKEHHBIX Ta0NMI U IpaUKOB, NENaTh BBIBOJABI MO pe3yjbTaTam
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMUH (TUIOTHOCTh
BEIIECTBA JKUIKOCTM W TBEPAOTO Tela, CHJIa TPEHUS CKOJIbKEHUS,
JaBJI€HUE  BO3/yXa, BBITAJKMUBAIOIIAs  CWUJa, JEHUCTByIOIas  Ha
HOTPYKEHHOE B KHUAKOCTb TENO, KOIPPHUIMEHT IOJE3HOTO JEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIIeAyd MPEATOKEHHOM HHCTPYKIHH: TPU
BBIMIOJTHEHUH H3MEpPEHUIl COOMpaTh JKCHEPUMEHTATbHYIO YCTaHOBKY H
BBIUUCIISATH 3HAYCHNE NICKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOLIAOLIMECS COCYbl, OapomeTp,
phluar, NOJIBUKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIMMBI JACUCTBUA HW3YYEHHBIX MpUOOPOB MU
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX onucaHus (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, T'HAPABIMYECKUNA TIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (PM3MUECKHUX SIBJCHUN U HEOOXOAMMBIE (PU3MUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPHl  (HAXOAUTh HH(pOpMaMIO O  MpUMepax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3NYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HH I oOecrieueHusi 6€30MacHOCTU MpU 0OpallieHuu ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 370POBbS M COOJIOICHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KalOIIEH Cpeie;

OCYUIECTBJISITh OTOOpP HCTOYHUKOB HHpopMmanuu B MHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUW M TYTEM CpPaBHEHUSA PA3NUYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAITNIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUi HAyYHO--TIOMYJIIPHYIO
auTepaTypy  (U3MUECKOro  COJEp)KaHus, CIPABOYHBIE MaTepualbl,
pecypcbl cetd VIHTepHET, BlajeTh NpueMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUKU (PU3NIECKOTO COJEPKAHMS, B TOM



yucyie myOJuYHO AeNaTh KpaTKUe COOOIICHHSI O PE3ysibTaTax MPOEKTOB
WIM Yy4eOHBIX UCCIENOBAHUM, TPU HTOM TPAMOTHO HCIOIH30BAThH
U3YYCHHBIM TMOHSATUHHBIN anmapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YE€OHBIX IMPOEKTOB M MCCIEIOBAHUNA pacHpenessiTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJla4yaMH,
CICAUTh 3a BBINOJHEHHEM I[UIaHA JEUCTBUM, aJeKBAaTHO OILICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEJIBHOCTh  TIPYMIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHIy 00yueHus B 8 kj1acce npeIMETHbIE PE3YJIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

MCIIOJIB30BaTh MOHATUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHble TeNla, HACHIICHHBIM M HEHACHIIIEHHBIA TMap, BJIAXKHOCTD
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPIUsi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUECKUI 3apsjl, SJIEKTPUUECKOE T0JIE, TPOBOAHUKH
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacClIMpEHUE U CXKaThe, Temiolepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHUE, KANWUISIPHBIE SIBIICHUSI, UCHIApPEHUE,
KOHJICHCAIWsl, IUIABJICHUE, KpHUCTaUM3aius (OTBEpAECBaHUE), KUIICHHE,
Terionepeaaya (TEeTUIONPOBOTHOCTb, KOHBEKIIUS, U3ITyYCHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsiioB, JEUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICMICTBUE MAarHUTOB, JEUCTBHUE
MarHUTHOTO TOJISl Ha TTPOBOJTHUK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKITWSA)
[0 OIKCAHUI0 MX XapaKTepHbIX CBOWCTB KM Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUH B
OKpY)KalolleM MHUpE, B TOM 4ucle (Pu3nueckue SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUWE W KalNWUISIPHBIE SBJIEHUS B MPUPOJIE,
KpUCTAJUIbI B mpupoie, wuziaydenne ColHIA, 3aMep3aHue BOJOCMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHEsI, CHEra, SJIEeKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emMiH, Jpeid TMONIOCOB, POJIb MAarHUTHOTO TOJS JJIsS KU3HH Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3HUUECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPTHUS, KOJTUIECTBO
TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEIIECTBA, yJIeJbHAS TEIIOTa



IUTaBJICHUS, yleJbHas TEIUIoTa MNapooOpa3oBaHMs, YZAeNbHas TeIioTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOrO JAEUCTBUS TEIUIOBOM
MalluHbl, OTHOCHUTEIbHAs BIIAJKHOCTb BO3/lyXa, JJIEKTPUYECKUN 3apsii,
CHJIA TOKA, 3JIEKTPUYECKOE HANpPsDKEHHE, CONPOTUBIICHUE IPOBOIHUKA,
YyIEIbHOE  CONPOTHUBIEHUE  BeEIleCTBA, paboTa M MOIIHOCTb
ANEKTPUYECKOr0 TOKAa), TMpU ONUCAHWU MPABUIBHO  TPAaKTOBATh
(u3NYECKUN CMBICIT HUCIIOJIb3YEMBIX BEJIIMYMH, O0O3HAUYEHUS U €IUHULIBI
(¢u3nYeCKUX BEIMYUH, HAXOAWUTh (OPMYIbI, CBSA3BIBAIOILIKE JaHHYIO
¢u3MYECKyI0 BEIUMYHHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMUH;

XapaKTepu30BaTh CBOMCTBA TeJd, (U3MYECKUE SBICHUS M MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KHHETHYECKOW Teopuun
CTPOEHHMSI BEIIECTBA, NPUHLMUII CYNEpHO3ULMHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LT, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHHMs DHEPIrUH, IIPU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3allHCHIBATh €0 MaTEMAaTHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalllil MMPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISBIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMUecKux
IaroB ¢ Omopod Ha 1-2 W3Yy4eHHBIX CBOWCTBAa (PU3NYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarh pacyeTHble 3a7aud B 2—3 JEWCTBUSA, HCIIOJIb3YS 3aKOHBl U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX I PEIIeHHs] 3aJayd, BbIOMpPAaTh 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMBbIE JUIsl €€ pEeLIEHUs, MPOBOAUTH pPacyeTbl U CPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETMUYHMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPblE MOXHO pEHIUTh MPU MOMOIIU
(Gu3NYECKUX METOJOB, HCHOJb3Yysl ONUCAHUE HCCIEAOBAHHUSA, BBIIEIAThH
IPOBEpPSIEMOE MPEANOJIOKEHUEe, OIICHUBAaTh MPaBUIBLHOCTh MOPSIKA
MPOBEICHUS] UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3WYECKUX SBICHUN  WIH
duznyecKuX CBOWCTB TeN (KanWUISIPHbIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT €ero 00beMa, TeMrepaTypbl, CKOPOCTH MPOIIecca OCThIBAHUS U
HarpeBaHus MpU HW3JIYYEHUM OT I[BE€Ta H3Iydaromed (IOTJIOIIAroIIei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHHs] BOJABI OT TEMIIEpaTyphl KUJIKOCTU U
IUIOIIAM €€ IIOBEPXHOCTH, DJEKTPU3alusl TEeJI U B3aUMOJCHCTBHE
AIIEKTPUYECKUX 3apsA0B, B3AUMOJEHCTBHE OCTOSHHBIX MarHUTOB,



BU3yalM3alisi MarHUTHBIX TOJIel TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TIOJIi Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBa DJIEKTPOABUTATENII MOCTOSHHOIO TOKa): (pOpMYyJIHpPOBATH
poBepseMbIe MPENOIIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI,
BBIMIOJHATh ~ MpsIMbIE  M3MEPEHUS  TeMIepaTypbl,  OTHOCHUTEIIbHOM
BJIQXHOCTH BO3JyXa, CHJbl TOKA, HANpPSHKEHUS C HUCHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M NIaTYUKOB (PU3NYECKUX BEIUYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHUM C YUETOM 3aJJaHHON a0COMIOTHOM MOTPETHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJHOU (PU3MUYECKON BEJIMYUHBI OT
JIpYro C UCIOJIb30BAaHUEM MPAMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOMAIXd MONEPEYHOTO
CEUEHHMSI U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 TMPOBOAHHWK, OT HAMpsDKEHHWs Ha  IPOBOIHHKE,
UCCIIEJOBAaHUE TOCJIEIOBAaTEIbBHOTO W  NapajUIeIbHOTO  COECIUHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBAaHUE, COOMpaThb YCTAHOBKY M
BBITIOJHATh M3MEpPEHUs, CIeAysl MPEAJIOKEHHOMY TIUIaHy, (UKCHPOBAThH
pe3yibTaThl TOJYYEHHOW 3aBUCHMOCTH B BHJAE TaOiul M rpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJNUTH KOCBEHHBIE H3MepeHUs: (U3NYECKUX BEIWYUH (yIeiabHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAHUPOBATh H3MEPEHHs, cOOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEAys MPEJIOKEHHON WHCTPYKIWU, U
BBIUUCIISTH 3HAUEHUE BEJIMYUHBL;

COOJTI0/IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MPpHU paboTe ¢ 1ab0opaTOPHBIM
000Opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmMucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOuHa, aMIEpMETp,
BOJIBTMETpP, CUCTYMK DBJICKTPUUECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHbBIE
npUOOPHI, HarpeBaTENIbHbIE JIEKTPONPUOOPHI (IIPUMEPHI), FIEKTPUUECKUE
NPEIOXPAHUTENH, HIEKTPOMATHUT, ANEKTPOIBUraTEIb MOCTOSHHOIO TOKA),
UCIIOJIB3YSl 3HAHMSI O CBOMCTBAX (PU3MUECKHUX SBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTENIbHBIC
npuOopbl MO CXeMaM M CXEMaTHMYHbIM pPUCYHKaM (JKUAKOCTHBIH
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, IABUTATETh BHYTPEHHETO
CropaHusi, 31EKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JIEKTPUUECKUX



Heneil ¢ mocaeA0BaTeNbHBIM U MapaJIENbHBIM COCIMHEHUEM JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUECKUX LIETICH;
NPUBOANTh  NPUMEPHl  (HaXOAWTh HWHPOPMANUIO O  MpUMEpax)
MPAKTHUYECKOTO HCIOJIb30BaHUA (PU3UUYECKUX 3HAHUM B TOBCEIHEBHOM
JKU3HU I oOecrieueHrs 6€30MacHOCTH MPpU OOpallieHuu ¢ nMpudopamMu U
TEXHUYECKUMU YCTPONUCTBAMM, COXPAHEHHUS 3JI0pPOBbS M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIICCTBJIATh TOUCK WHPoOpManmuu (HU3UIECKOTO COACpKAHUA B
NHTepHeTe, Ha OCHOBE MMEIOIIUXCS 3HAHUW W MYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGOpPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEYUBOMN WIIM MOXKET ObITh HEOCTOBEPHOM;
UCIIOJIb30BATh MPH BBITTOJIHEHUU YYEOHBIX 33JaHUN HAYYHO--TIOMYJIPHYIO
auTepaTypy  (U3MUECKOTO  CONEp)KaHWs, CIpPAaBOYHBIE  MaTepualbl,
pecypcsl cetu MHTEepHET, BIageTh NpUuéMaMy KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMUCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
o006mass uHOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HUUECKOTO
CONAEp)KaHUsi, B TOM YHCIAE TMYyOJWYHO TPEACTABIATh PE3YJIbTATHI
MPOEKTHOM WJIM HCCIIEIOBATEIBCKON JIEITEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BAaTh M3YUYCHHBIM TMOHATUWHBIN  ammapaT Kypca (U3UKH,
COMPOBOXK/IaTh BBHICTYTUICHUE MPE3CHTAIINEH;

IPU  BBITIOJTHEHWN YYCOHBIX TIPOCKTOB M MCCIECIOBAHUN (PU3MUSCKHUX
MIPOIIECCOB paclpeeNaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33Jla4aMHU, CICAUTH 32 BHITIOJIHEHUEM IUIaHA JCHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKIJIAJ B
NEATEeTLHOCTh TPYIIHBI, BRICTPABAaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3perniaTh KOH(DIUKTHI.

K xoHiy o0yuenus B 9 kij1acce npeaMeTHble pe3ysbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCUETa, MaTepHhajibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEHUS, nedopmanus
(ympyrasi, IMmjiacTU4eckas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEperpy3ku, UEHTP TKECTH, aOCOJIOTHO TBEPJIOE TeEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, PAaBHOBECHE, MEXAaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, JJIEKTPOMArHWTHBIE BOJHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaIbHO30PKOCTb,
CHEKTPBI UCIYCKAHUS U TMOTJIOLIEHU, aab(a-, 0eTa- U raMmma-u3nydeHus,
W30TOIIBI, IAEPHAS SJHEPreTUKA;



pa3nuuaTh SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBHXKEHHE, CBOOOIHOE
najicHue Tej, paBHOMEPHOE JIBMXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
T€J, PEAKTUBHOE JIBIJKEHUE, KOJieOaTeIbHOE ABM)XKEHHE (3aTyXaroliue u
BBIHYX/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE JIBMKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEMHOE paclpOCTPAaHEHUE, OTPAKEHHE W IPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3siocKeHHe OesIoro CBeTa B
CHEKTp M CJOXKEHHE CIEKTPaJbHBIX I[BETOB, JIMCIIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOZHMKHOBEHHUE JIMHEHYATOrO CHEKTpPa
U3ITy4YEHHS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3UYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UYECKUX  SBICHUN B
OKpyXammeM Mmupe (B ToM 4yucie (u3ndecKue SBICHHS B MPHUPOC:
IPUIIUBBI U OTJIUBBI, IBHKEHUE M1aHeT COJTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKMBOTHBIMHU,
3eMJICTPSACEHUE, CEUCMUYECKHEe BOJHBI, I[yHaMH, 53XO0, I[BETa Tel,
ONTUYECKUE SIBICHHUA B MPUPOAE, OMOJOTHYECKOE ACHCTBHE BHINMOTO,
yIbTPapUOJETOBOIO M PEHTTEHOBCKOTO HW3JyYE€HUM, €CTECTBEHHBIN
PaZAMOaKTUBHBIN (OH, KOCMUYECKHE JIy4M, PaJUOAKTUBHOE H3IIy4CHUE
OPUPOJHBIX MHHEpAIOB, JEWCTBUE pAJUOAKTUBHBIX HW3IYyYEHUH Ha
OpraHu3M 4YelIOBeKa), MPH ATOM TNEPEeBOIAUTH MPAKTHYECKYI0 3a7ady B
y4eOHYI0, BBIJENATh CYIIECTBEHHbIE CBOWMCTBA (NMPU3HAKK) (U3HUUYECKUX
SIBIICHUIM;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TeNl U (PU3UUYECKUE SBICHHS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpEeIHSsE M MIHOBEHHas CKOpPOCTh Teia NpHU
HEPaBHOMEPHOM JIBKEHUH, YCKOpPEHHE, MepeMelIeHHEe, MyTh, YrioBas
CKOpOCTh, CHJIa TPEHHUSA, CHJa YIPYTOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOMHOTO TAJCHHs, BEC Telld, HWMITyJbC Tela, WMITYJIbC CHIIBI,
MEXaHW4YecKas paboTa W MOIIMHOCTh, MOTEHIMAJIbHAs JSHEPTUsl Tea,
HOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAS DHEPIUs CXKaTou
OPYXUHBI, KHHETUYECKash DSHEprus, IMOJIHAs MEXaHU4ecKas »Heprus,
MEPUOJ U 9acTOTa KojeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEMbl), TIPU OMUCAHUH
IPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMbIX BEJIMYUH,
0003HaueHUs W CIAWHHIBI (U3UUYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUYMHY C APYTHMHU BEIMYMHAMH,
CTPOUTH rpapuKN U3yUECHHBIX 3aBUCUMOCTEN (DM3HMUECKUX BEIIUYNH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIB3YS 3aKOH COXPaHEHUS YHEPIHH, 3aKOH BCEMUPHOTO TSTOTEHHUS,



OPUHLUI CYNEpPHNO3UIUN CHJI, TPHUHLMI OTHOCUTENbHOCTH [ ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHs UMITYJbCA, 3aKOHBI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsA0BOI0 U MacCCOBOIO YHUCEI
OpU SJAEPHBIX PEAKUUSAX, IPU ITOM JaBaTh CIOBECHYIO (HDOPMYIHPOBKY
3aKOHa U 3aMUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOILECChl W CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTH OOBSICHEHHE U3  2—3
JIOTHYECKHX ILAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacyeTHbIC 3adaud (OomHMparmmuecss Ha CHCTeMy U3 2-3
YpaBHEHUI), UCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauyM 3alMChIBaThb KpPATKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHUS, TPOBOJIUTh PACUEThl U
OLICHWBATh PEAIUCTUYHOCTH TMOJNYyYEHHOTO 3HA4YeHHs (U3HUECKOU
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO pEHIUTh MPU MOMOIIU
(¢uU3NYECKUX METO/OB, MCIOJIb3Yysl ONMUCAHUE MCCIEI0BAaHUS, BBIICISThH
IPOBEPSIEMOE  MPEIINOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOpPSAKa
NPOBEJCHUS  WCCIICJOBAHMS, JIelaTh  BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUN  WIH
¢u3nyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbioToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTb MEpHoJa KOJIeOaHUH TPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEIHOE PaCIpOCTPaHEHUE CBETA,
pasnokeHue Oeoro cBeTa B CIEKTP, M3yUYeHUE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie M CBOMICTB H300pa)k€HUs TNpeAMeTa B coOMparolieit
JUH3€e, HAOJMI0JeHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IIyUEHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOro Habopa
0o0OpylOBaHUS, OMWUCHIBATH XOJ OMbITA W  €ro  pe3yibTaThl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpPEeeIsis
cCpeqHee 3HAa4YeHHE W3MEpsieMOM BeTUYMHBI ((OKYCHOE pacCTOsHHUE
coOuparolel JIMH3bl), OOOCHOBBIBaTH BBIOOP croco0a HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JBIKEHHM O€3 HaudaJbHOW CKOpPOCTH, MEpHOa
KoJe0aHUN MaTeMaTUYeCKOro MasTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH
yria OTpakeHUsl CBETa OT yrja NaJeHUs U yria NpejJoMIIEHUs OT yria
NaJcHNs): IUIAHUPOBAaTh MCCIEAOBAHUE, CaMOCTOSATENBHO COOMpATh
YCTaHOBKY, (PHUKCHUPOBAaTh pe3ydbTaThl IOJTYYCHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TAOMUI] U TpaduKOB, AETaTh BBHIBOJABI IO
pe3yJibTaTaM MCCIIEIOBAHNUS;

IPOBOJNUTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYUH (CpeaHss
CKOpPOCTb M YCKOpPEHHE Tejla IpU pPaBHOYCKOPEHHOM JIBUJKEHUH,
YCKOpEHHE CBOOOJHOTO MAJACHHUSA, KECTKOCTh MPYXHUHBI, KOd()HIIMEHT
TPEHUsSI CKOJIBXKECHHs, MEXaHU4eckas padoTa M MOIIHOCTh, 4YacTOTa U
nepuoa KojdeOaHWH MaTeMaTHUYeCKOTO U MPYXKHUHHOTO MAasTHUKOB,
ONTUYecKass cwia coOuparomed JHMH3bl, pPaJUOAKTUBHBIA  (POH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHUS, CIENysl MPEAI0OKEHHOW MHCTPYKIUH, BBIUYUCISATH
3Ha4YCHHUE BEJIMYUHBI U aHAJTU3UPOBATD MOIYICHHBIE PE3YIIbTAThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacCHOCTH MpU paboTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKW M3YUYEHHBIX (U3UYECKUX MOJEIEH:
MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYECYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JHH3a, IUIaHETapHas MOJENb aroMma, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUMBI JACHCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX onucaHus (B TOM 4HCIE:
CHHMIOMETP, NATYUKH IMOJIOKEHHUS, PACCTOSHUA M YCKOpPEHUs, pakera,
IXOJIOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HWCHONB3ysS 3HAHHUS O
CBOMCTBax (U3MYECKUX SBJICHUA W  HEoOXoaumble (PU3UUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI H CXEMAaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUYECKHX MPOIIECCOB
IpU PEIICHUH Yy4eOHO--TIPAaKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOEHHUS N300paKeHHI B TIIOCKOM 3€pKajie U COOMpAroIeH JINH3E,
OPUBOJUTH  MpPUMEpPHl  (HAaXOauTh  HMHOpMaLMIO O  MpUMeEpax)
IPAKTUYECKOrO HCIOJb30BaHUsA (PU3UUYECKHX 3HAHUM B TOBCEIHEBHOM
XKU3HU 111 obecrieueHus: 6€30MacHOCTH MPHU OO0paIlleHUH C MPUOopamMu H
TEXHUYECKUMHU YCTPOWCTBAMHU, COXpPAaHEHUS 370POBbS M COOIIOCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIEH Cpe/ie;



OCYIIECTBJIATh TMOUCK WHGOpMAIMK  (HU3UIECKOTO COACp)KAaHUS B
HHTepHeTe, caMOCTOATENbHO (GOPMYIINPYS MOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONPEEIIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUll HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (U3MUECKOro  COJEp)KaHus, CIPABOYHBIE MaTepualbl,
pecypcbl ceti IHTepHET, BlajeTh NpueMaMu KOHCTIEKTUPOBAHUSI TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMU U3 HECKOJBKMX HCTOYHUKOB (PU3NYECKOTO COIECpIKAHUS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOW HIIA MCCIIE0BATEIbCKON
JESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIIOJIb30BAaTh  W3YYCHHBIN
NOHATUUHBIM anmapar HM3y4yaeMoro pasjaena (U3MKH M COINPOBOXKIAThH
BBICTYIUICHHE TMpPE3E€HTalel ¢ yd4e€ToM OCOOEHHOCTEM ayJuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbre)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paszjnen 1. ®us3uka u eé posib B NO3HAHUM OKPY/KAIOIIEr0 MUPa
bubnnorexa [JOK
11 Pusiica - Hayka o MpHpoze 2 0 0 https://m.eds00.ru/7f416194
bubnuorexa [JOK
1.2 o 2 0 1
HISHHACCICHE BEIHIHAL https://m.edsoo.ru/7f416194
. bubnmoreka [JOK
1.3 EcTtecTBeHHOHAY4YHBIN METO/] TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Wroro o pazneny 6
Pa3nen 2. [lepBoHayalibHbIE CBeIEHUSI 0 CTPOEHUH BellecTBa
bubmmoteka [IOK
2.1 1
Crpoetne peliecTsa 0 0 https://m.edso0o.ru/7f416194
29 JIBr>keHre U B3aUMOJIEHCTBUE YaCTHIL 5 0 1 bubnuotexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
but6mmorexa [IOK
2.3 A 2 1 0
TPSTBTIILE COCTOAHIA BefllecTra https://m.edso00.ru/7f416194
Hroro no pazmeny 5
Paznen 3. /IBu:keHne U B3auMOJIeiiCTBHE TeJl
bu6nunorexa [JOK
3.1 M 3 0 0
CAMITCCROC ABIDICHHC https://m.edso00.ru/7f416194
3.2 Wuepuus, Macca, IIIOTHOCTh 4 0 1 bu6nunorexa [JOK



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

bubmuorexa [JOK

33 Cuna. Bugpt cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 Hasnenue. [lepenaya naBieHust TBEPIbIMU 3 0 bubnmnoreka [JOK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.2 Jlaprerie KAIKOCTH > 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
43 ATvocheproe naserne 6 0 https://m.edso00.ru/7f416194
44 [elicTBHE KUAKOCTH U raza Ha NOTrPyKEHHOE . 3 bubnmoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3pea S. PaboTa m MOIHOCTB. DHeprust
bubmmoteka [IOK
>1 Pabota i MomHOCTE 3 1 https://m.edso0.ru/7f416194
bubmmoteka [IOK
2 IT 1
> POCTRIC MEXATHIMBL > https://m.edso00.ru/7f416194
bu6nunorexa [JOK
>3 Mexantiraeckas snepris 4 . https://m.eds00.ru/7f416194
Hroro no pazmeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
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8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchbl
Pa3znea 1. TensioBbie ABJICHUA
. bubmuorexa [JOK
11 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 0 0 httns://m.edsoo.ru/7fA181ce
bubnuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyecKkue U MAarHUTHbIE SIBJICHUSI
21 DNeKTpUYECKUe 3apsibl. 3apsHKECHHBIC Tena 7 0 1 bubnmnoreka [JOK
' U UX B3aUMOeHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmmorexa [JOK
2.2 IToCTOSIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
23 Marmutisie ApeHis 0 1 15 https://m.edsoo.ru/7f4181ce
but6mmorexa [{IOK
24 4 1
IICKTPOMArHHTHAS HHAYKIHS 0 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 155



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
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9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHH4eCcKOe IBUKEHUE U CIIOCOOBI €ro 10 0 1 bubmnorexa [JOK
' ONMCAHUs https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 20 1 3
SanMoeHcTBIe e https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 0 3
AKOHEL COXpatEHiA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zaen 2. Mexannudeckue Ko1e0aHUs U BOJTHBI
bu6nuorexa [IOK
2.1 M 7 0 3
CXAHMYECKHE KOeOanHA https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M . 8 1 3
CXHHYECKAE BONHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15
Pa3nen 3. DiieKTpOMATrHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHBI
DNeKTpOMarHuTHOE T0JIE U bubnmoreka [JOK
3.1 6 0 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Paznen 4. CBeToBbIE SIBJICHUS
4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 6 0 2 bubnuotexa [JOK



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

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

bubmuorexa [JOK
4.2 JIuH3BI ¥ oNTHYECKHEe TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTp 3 2 https://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Pa3nen 5. KBanToBble SIBJIeHHSA
bubnuorexa [JOK
51 Hcnyckanue v MoroneHe cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
2 1
> CTpoeHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 #lAepHEIe peakiin ! L https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazgen 6. [loBTOpUTE1bHO-00001Ia0 LN MOTY./Ib
6.1 [ToBTOpeHune u 0600IIEHUE COEPIKAHUS 9 9 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 7 kinacce/ [lepsimkun .M.,
NBanoB A.U., AkiimonepHoe o61iectBo «M3marenscTBo «IIpocBerieHue»

» ®uzuka: 8-i kiacc: 0a30BbIN YpOBEHB: yueOHUK, 8 kiacc/ [lepoimkun U.
M., BanoB A. U., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemnienne»
» Gusuka: 9-1 knacc: 6a30BbI ypoBeHb: yueOHUK, 9 knacc/ [lepsimkun U.
M., I'ytauk E. M., UBanoB A. 1., [TlerpoBa M. A., AkiinoHepHOE OOIIECTBO

«HBI{&TGHBCTBO ((HpOCBeIHeHI/IG»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

®duszuka. Peanuzanus tpedboBanuii ®I'OC ocHOBHOTO 00111€TO 00pa30BaHUSA:
Metoaudeckoe nocooue st yuurens / A. 1O. Ilentun; nox pex. I'. C.
Kosanesou. M.: ®I'bHY

«HCcTUTYT cTparernn pa3sutus oopazoanust PAOy, 2022. 53 c.: ui.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

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

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

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