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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOTO 0OIIEero o0Opa3oBaHUs
COCTaBJICHA HAa OCHOBE IMOJIOKEHUH U TpeOOBaHWI K pe3yibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTENbHON NPOrpaMMBbl, MPEACTABICHHBIX B
®I'OC 000, a Ttaxxe ¢ yuétom denepaaTbHON padodeil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenopaBanust yue6Horo npenmera «Dusnkay.

ConmepkaHue mporpamMmbl 1O (U3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYAIOIIUXCS W OpPraHM3alfi0 H3YYCHHS
¢u3MKu Ha [AEATEIbHOCTHOM OcHOBe. B mporpamMMe mo (u3MKEe YUYUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpeamera B peanusanuu Tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAaNpeIMETHBIM pe3yjbTaTaM OOy4YeHUs, a TakkKe
MEXIMPEAMETHBIE CBS3M ECTECTBEHHOHAYUYHBIX YYEOHBIX TNPEAMETOB HAa YPOBHE
OCHOBHOTI'O 00IIIEro 00pa3oBaHuUsl.

[TporpamMma mo ¢u3uke ycTaHaBIMBAaeT paclpe/esieHne y4eOHOro marepuasa
no rojgam oOydeHus (IO Kiaccam), MpeajaraeT MpUMEpPHYIO MOCIeI0BATEIbHOCTD
U3y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUSl IMPEAMETHOTO COJAEPKAaHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIIuXcsl.

[Iporpamma 1o ¢u3uke pa3paboTaHa C LENbI0 OKa3aHUS METOAUYECKOM
MOMOIIH YYUTENIO B CO3/IaHUU paboueil MporpaMMBbI 10 y4eOHOMY MpEeIMETY.

dusuka ABISETCS CUCTEMOOOPA3YIOIIUM Ul €CTECTBEHHOHAYUHBIX y4E€OHBIX
PEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
U3y4YaeMbIX XUMHEH, OMOIOruen, acTpoHOMUER U (pU3ndeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, MPEAOCTaBIsieT HauOoyiee SCHBIC
oOpa3ipl MPUMEHEHUs] HAyYHOTO0 METOJa MO3HAHMS, TO €CTh CHO0C00a IMOIydYeHHs
JIOCTOBEPHBIX 3HAHUI O MUpE.

Omna w3 raaBHBIX 3a7ad (U3MUECKOTo OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOH TIpaMOTHOCTU U
UHTEpECca K HayKe y 00y4aromuxcsl.

W3yuyenne ¢usnkun Ha 0a30BOM ypOBHE IMPEAINOJaracT OBJAJCHHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

« HAy4YHO OOBSICHATH SBJICHUS;

- OLIGHWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHMS;

* HHTEPIPETHPOBATH JTAaHHBIC u UCIIOJI30BaTh HayYHbIE
JI0Ka3aTeNIbCTBA IS MOJIy4YEeHUS BHIBOJIOB.

[lenn wusyueHus GU3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit  ®enepanuu, peagu3yrOIIUX
OCHOBHBIE  00IIe00pa3oBaTeIbHBIE  MPOrPAMMBbI,  YTBEPKACHHON  peIIeHHuEM



Konnernn Munucrepcra npocsenieHus: Poccuiickoit @enepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [TK4BH).
Heau uzyyenus pusuxu:

npuoOpeTeHrne WHTepeca M CTPEeMJICHHsST OOydJalomuxcs K HaydYHOMY
U3YUYCHUIO TIPHUPOJBI, Pa3BUTHE WX HHTEIUICKTYaIbHBIX M TBOPYECKHUX
CcHOoCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUS U (HOpMUPOBAHHE
MCCIICJIOBATEITLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa U3y4YeHUsI OCHOB
CTPOCHHUS MaTepuu U QyHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHupOBaHUE TPEACTABICHUN O pONM (PU3UKU I Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH;

pa3BUTHE  TIPEACTABICHUMA O  BO3MOXHBIX  cepax  Oymymiei
po(heCCUOHATTLHOM JIEATEIHbHOCTH, CBS3aHHOW C (PU3MKOH, MOATOTOBKA K
JTanbHEHIIeMy 00YUYEHUIO B 3TOM HalPaBJICHHH.

JlocTKeHHE 3TUX TIIeJIed MporpaMMbl 10 (U3WKEe HAa YPOBHE OCHOBHOI'O
o01rero 06pazoBaHus 00eCIeYNBACTCSA PEIICHUEM CIICTYIONTUX 3a1a4:

npuoOpeTeHre 3HAaHUKW O  JMCKPETHOM  CTPOCHMHM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MATrHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

NpUOOpPETeHUE YMEHUN OMUCHIBATh U OOBSACHATH (PU3UYECKUE SIBICHUS C
WCIIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHH;

OCBOCHHE METOJOB pEIIEHUs MPOCTEUINUX pacy€THBIX 3amad ¢
UCIIOJIb30BaHUEM bu3znuecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAONIOAATh MPUPOJHBIC SBJICHUS W BBITIOIHSATH OTBITHI,
nabopaTtopHble  pabOTBI M JKCIEPUMEHTAIbHBIC  HMCCICAOBAHUA C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MNpUEMOB paboThl ¢ MHopMamuel (Gpu3nueckoro coaepkaHus,
BKJIFOYasi WH(POPMAIIMIO O COBPEMEHHBIX TOCTIDKCHHSIX (PU3WKH, aHAIN3 |
KPUTHUYECKOE OlICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cpepaMu IpoPECCUOHATBLHON NESITEIbHOCTH, CBI3aHHBIMU C
bu3NKO, U  COBPEMEHHBIMH  TEXHOJOTHSIMHU, OCHOBAaHHBIMH  Ha
JOCTHXKEHUAX (PU3MUECKON HAYKH.

Ha wuzydenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBaHus oTBOAUTCS 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B He/eN0), B 8
kiacce — 68 gacoB (2 gaca B Hegemo), B 9 kiacce — 102 gaca (3 gaca B Henelno).

[Ipennaraemeiii B mporpamme mo (QuU3MKe MepedeHb JTabopaTopHBIX padoT H
OTBITOB HOCUT PEKOMEHIIATEIbHBIN XapaKTep, YUYUTENb JENaeT BEIOOP MPOBEACHUS
7ab60paTOpHBIX PAbOT W OMBITOB € YYE€TOM WHAMBUAYAIBHBIX OCOOCHHOCTEH



O6yanOHII/IXC5I, CIIMCKa 3KCIICPUMCHTAJIbHBIX 3a):[aH1/1171, nperaracMblxX B paMKax
OCHOBHOI'O TOCYAIapCTBCHHOI'O 3K3aMCHa 110 (I)I/ISI/IKG.



COJAEPXKXAHUE OBYYEHMUSA
7 KIIACC

Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHU OKPYKAKIIET0 MUPA.

®usnka — Hayka o mnpupoze. fABiaeHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUYECKHUE, TEMIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeNUYMHBL. M3MmepeHne ¢uznueckux BenuuuH. Pusnueckue
npubopsl. [lorpemHocts u3mMeperuii. MexxayHapoaHas cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT TPHUPOLY.
EcTecTBEeHHOHAYUHBIII METOJl MO3HAHHWA: HAOJIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro sapieHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIEC, JJEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBIICHHSL.
2. ®usnyeckue NpudOpbl U NpoLeAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM IPUOOPOM.
Jlabopamopnuie padbomot u onvimol.
1. OmpeneneHre UEHBI JEIEHUS KaIbl U3MEPUTEIBLHOr0 MpUdopa.
2. H3mepeHue pacCTOsIHUN.
3. W3mepenne 00bEMa )KUIKOCTU U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MAJIbIX TE.
5. M3mepenue teMmmeparypsl IpU IOMOIUM KUAKOCTHOIO TEPMOMETpPA H
NaTYMKA TEMIEPATYPBHI.

6. IIpoBeneHue wmccienoOBaHUS MO MPOBEPKE THIIOTE3BI: JAIBHOCTH IMOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJibllle, YeM OO0Jbllle BhICOTA
Iy CKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIEHUS 0 CTPOEHHHU BellecTBAa.

CrpoeHue BeliecTBa: aTrOMbl M MOJIEKYJbl, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBxenne dactul BemectBa. CBSA3b CKOPOCTH JBWKEHHS YacTHL] C
TeMrieparypoii. bpoyHoBckoe nBmwkeHue, auddysus. BzammonmeicTBHe YacTHIl
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPIBIX
(KpUCTAIITMYECKUX) Tesl. B3auMoCBsA3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUAX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmrogenune OpoyHOBCKOTO JBUKCHHSI.



2. HaGmroaenue quddysun.
3. HaOmonenune — sBieHM,  OOBACHSAIONIMXCA  MNPUTSDKEHUEM WK
OTTAJIKMBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimol.

1. OueHka JuaMerpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM

dboTorpadmuii).
2. OmbITHI IO HAOTIOIEHUIO TETIJIOBOTO PACITUPEHUS Ta30B.
3. OmnbITHI IO OOHAPYKEHUIO IEUCTBUSI CUIT MOJIEKYJISIPHOTO TPUTSKCHHSL.
Pa3znen 3. /IBu:keHHe U B3auMoOeliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM JBHKEHUM. Pacyér myTtu u
BPEMEHHU JIBUKECHUS.
SBnenne wmHepHuu. 3aKOH WHEpUMHM. B3ammoneicTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JIBMKEHUs Tell. Macca kKak Mepa HHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
00BéMa BelecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Teil. Cuiia ynpyrocTd U 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIICHUE TITOTEHUS U CHUJIa
TsokecTH. Culla TSHKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX MO OJHOW NpsiMoM. PaBHoneilcTBytomas cui. Cuna TpeHUsl.
TpeHue CKoJIbKEHHS U TPeHUE MOKos. TpeHre B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HalGmogeHne MexaHU4YeCKOro ABUKEHUS Tela.
2. M3mepeHune CKOpOCTH MPSIMOJIMHEUHOTO JIBUKECHUSL.
3. Habmionenue siBneHus HHEPIIHH.
4. HabmtoneHne u3aMeHeHHUs] CKOPOCTH MPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHE MacC 0 B3aUMOJECHCTBUIO TEIL.
6. CJ0KEeHHE CUII, HAIPABJIEHHBIX 10 OJTHOW MPSMOIA.
Jlabopamopnuie padbomot u onvimol.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JBMXKEHHUS (IIApUKa B KUJKOCTH,
MOJIEIIN AJIEKTPUUECKOr0 aBTOMOOMIISI M TaK Jlajiee).

2. OmpeneneHne CpeIHEN CKOPOCTU CKOJNBKEHHS OpycKa WM IIapukKa 1o
HaKJIOHHOM IIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, JNEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTskeHus (aedopmarivin)
MPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHHS CKOJIbKEHUSI OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, ;)KUAKOCTEH U ra3os.



Hasnenue. CriocoObl yMEHBIIEHUS! U YBEIUYECHUS JaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJieHUS raza OT o0bEma, Temmneparypsl. llepenaya naBieHus
TBEPABIMU TEJIAMU, XUAKOCTIMHU W razamu. 3akoH Ilackamns. [THeBmartnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TIyOuHbI. ['mapocrarnueckuit
napanokc. Coobmaronuecs: cocyapl. [ nupaBandyeckue MeXaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe napieHue. [IpuduHBI CyliecTBOBaHUS
Bo3aymiHON oOonouku 3emiu. Oneit Toppuduennu. M3mepenue armocdepHOro
JaBlIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(hHEepPHOTO JTABJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JAaBJIEHUA raza OT TEMIIEPaTyphl.

ITepenava naBneHUs KUJIKOCTHIO U Ta30M.

CooOmaromuecs COCy/Ibl.

I'mapaBnuyueckuit mpecc.

[IposiBIeHHE MElCTBUS aTMOC(EPHOTO TaBIICHHS.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHUIIBI OT 00bEMA MOTPYKEHHOM 4YacTh

T€JIa U INIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcCIoBHeE IUIaBaHUA TEJI: TUIAaBAHUE WIH MOTPYKEHHUE TET B 3aBUCUMOCTH
OT COOTHOIIEHHUS TIIOTHOCTEN TEJIA U )KUJKOCTH.

IS L

~

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tesia B BOJE OT 00bEMa OTPYKEHHOH B
KUJKOCTb YaCTH TEJA.

2. OmpeneneHue  BBITAIKUBAIOUICH CUJIbI, JCHCTBYIOIIEH Ha  TENoO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CWIIBI, AEMCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJo B JKUAKOCTH, OT OOBbEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
OIpeAeIICHUE €€ TPY30I0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTH. JHEpPrusi.

Mexanudeckast pabota. MOMIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. llpumeHeHue mnpaBwiia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTEHIMAJIbHAsT DSHEPrusl.
[IpeBpamenre 0AHOTO BUIA MEXAaHUYECKOU YHEPTUH B APYroil. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.

1. Ompenenenve paOOTHl CHIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHUH Teja

110 TOPU3OHTAIILHOW MOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHUS phlUara.

3. Usmepenne KIIJl HaKJIOHHOM TIOCKOCTH.

4. W3ydeHune 3akOHA COXPAHEHUSI MEXAaHUYECKOU SHEPTUU.

8 KJIACC

Pa3nes 6. TensioBble siBJICHMS.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOpUU CTPOECHUS
BeliecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAIOLINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPUHU.

Mopenu TBEPAOTro, >KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOH TEOPHH.
CmaurBaHMe U KaWJUIApHBIE sIBIEHUS. TemoBoe pacluupeHue 1 CKaTue.

Temneparypa. Cs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTpennsisi sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPTUu:
Teruionepeaayda U COBEPILECHUE paboTHI. Bunbt TEIJIONEepEIauHn:
TEIIONPOBOJIHOCTh, KOHBEKLUS, U3TyUYEHHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTH BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUWE TeruioBoro Oananca. IlmaBieHue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJelbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHMsi. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHUS OT aTMOC(HEpPHOro
JaBJICHHUSL.

BrnaxnocThs Bo3myxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEII0Ta CTOPAHMSL.

[Mpunnuner pabotel TeruioBbix aBurateneit KIIJ[ TermoBoro nBuratens.
TernnoBble IBUTATENN U 3alIUTa OKPYKAOIIEH CPEIbI.

3aKOH COXpaHEHHUsI U TPEBPAILICHHS SHEPTHH B TEIJIOBBIX IpoLeccax.

emoncmpayuu.

1. HabGmrogenune OpoyHOBCKOTO JBUKCHHS.
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10.
11.
12.
13.

Haobmonenue nuddysum.

HaOmronenue siBjeHn CMauuBaHUs U KaWJUISIPHBIX SIBJICHUH.
HaOmronenue TerioBoro paciumpeHust Ted.

N3MeHeHne NaBlIeHUs ra3a Mpu W3MEHEHHH 00bhEMa M HArpeBaHUHU HIIH
OXJIAXKJICHUH.

[IpaBuiia u3mMepeHus TeMIepaTyphbl.

Bunbr Temionepeayn.

OxJ1a)KieHU€e NpU COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEIITHUMU CHUJIaAMHU.
CpaBHEHME TEMIOEMKOCTEN PA3IMYHbBIX BEIIECTB.
Habmronenne xuneHus.

Hab0mroieHre mocTossHCTBA TEMITEPATYPHI NP TIJIaBICHUH.
Moaenn TENJIOBEIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI 1O BEIPAIIMBAHUIO KPUCTAJLIOB IIOBAPEHHOW COJIM WIIH caxapa.
OnpITel M0 HAOJIIOIEHUIO TEIJIOBOIO PACIIMPEHHUs T'a30B, KUIAKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBieHUs Bo3AyxXa B OaJJIOHE HIMPHUILIA.

OnbIThI, NEMOHCTPUPYIOIINE 3aBUCHUMOCTh AABJIEHUS BO3JlyXa OT €ro
00BbEMa M HArpeBaHUS WA OXJIAXKIACHUS.

[TpoBepka rumnore3sl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIepaTyphl.

Habmtonenne wu3MeHeHMs BHYTpEHHEW »JHEpruuM Tejda B pe3yJibTaTe
TEIUIoNepeaun U pabOThl BHEIIHUX CHJL.

HccnenoBanue sBJIEHUs TEIUIOOOMEHA MPU CMEUIMBAHUM XOJOJHOU U
ropsiuYeu BOJIBI.

OnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOM  IIpH
TEII000MEHE C HarpeThIM METAJUIMYECKUM IIMJIUHIPOM.

Ornpenenenue yneabHON TEITIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca nCrapeHusl.

OnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Ornpenenenue yneabHON TEIIOTHI IJIABJICHHUS JIb/A.

Pa3znen 7. DinekTpuyecKkrue i MATHUTHBIE SIBJICHUS.

Onextpuzanus Ten. /[[Ba pona snekTpuuecKHX 3apsanoB. BzanmopeiictBue
3apsoKeHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIBI  B3aUMOJIEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEX]TY TEJIaAMH).

Onektpudeckoe mnoie. Hanpsok€HHOCTE diekTpudeckoro mnoiisd. IlpuHnmn
CYNEPIIO3ULIMH JEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA JIEKTPUUECKHUI 3apsil.
Ctpoenue aroma. IIpoBOAHMKM U  JUIJIEKTPUKUA. 3aKOH  COXPAHECHUS
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS 3JJIEKTPUUYECKOTO TOKA.
NCTOYHMKM TMOCTOSTHHOTO TOKa. JIeMCTBHS SJIEKTPUUECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUN TOK B KUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuna  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHEe NPOBOJHMKA. Y IEIBHOE COIPOTUBIIECHHE BEHIECTBA. 3akoH Oma
oI ydactka mend. IlociemoBarenbHOoe W HapalieibHOE — COCIMHEHUE
MIPOBOJHHUKOB.

Pabora u MONIHOCTH dJIEKTpUYecKoro Toka. 3akoH Jhxoymns—Jlenna.
DneKkTpuYecKre Uenu U MoTpeOUuTenu 3JIeKTpUIecKor 3Heprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHble ~ MarHuThl.  B3auMmopelcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe 1nosie. MarHuTHoe moJie 3eMJIM M €ro 3Ha4eHUE JJIs )KU3HU Ha 3emile.
OnbiT  Opcrena. MarHuTHoe ToJie  3JEKTpUYECKoro Toka. IIpumMeHeHue
3JIEKTPOMAarHuTOB B TEXHUKE. J[eiCTBHE MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSHHOTO TOKa. MCHoJib30BaHWE BJIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHuE 2JIEKTpOMarHUTHOM MHAYKUMM. [TpaBuio JleHna.
DIIEKTpPOreHepaTop. Cnioco0b1 MOy YECHHS AIEKTPUYECKOU SHEPIUHu.
DJIEKTPOCTAHIIUU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpauuu.

DJIeKTpHU3alus TeJl.

JIBa poa aNEKTPUYECKUX 3aPsAI0B U B3aUMOJICHCTBHUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE IEKTPOCKOMNA.

DJIeKTpOoCcTaTUYEeCKasi MHYKIIMS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsI/IOB.

[TpOBOIHUKH U TUDJICKTPUKH.

MoaenvpoBaHue CUIIOBBIX TUHUM SJIEKTPUUECKOTO MOJIS.

HcTouyHnKH MOCTOSHHOTO TOKA.
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JIeHCcTBUSL DJIEKTPUUECKOTO TOKA.
. DIEKTPUYECKUN TOK B KUJIKOCTH.
. I"'a30BB11 paspsn.
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. I3mepeHne cuibl TOKa aMIIEPMETPOM.
. I3mepeHune 351eKTpuuecKOoro HanpsiKeHUs: BOJIbTMETPOM.
. PeocTaT 1 Mara3uH CONpOTHUBIICHHIA.
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. BzaumoieiicTBre ITOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXXHOCTH Pa3eICHUs MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX MMOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarsuTHoe 1oJie TOKa. DJIEKTPOMAarHur.

JleficTBrE MAarHUTHOTO TIOJISI HA IPOBOJITHUK C TOKOM.

DNEKTPOJBUTaTEIb MOCTOSTHHOTO TOKA.

UccnenoBanue siBiACHUS AIEKTPOMArHUTHON UHIYKIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAMpABJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBECHHSL.

DeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimol.

1.

o U ok~ w

10.
11.

12.

13.

14.

15.

16.

OneITel 1O HAOMIOACHUIO DJIEKTPHU3AlMK TeJl MHAYKIHEH U Tpu
CONPUKOCHOBEHUM.

UccnenoBanue JEUCTBUA JJIEKTPUYECKOTO TMOJS Ha MPOBOJHUKU U
TUDIIEKTPUKU.

COopka u mpoBepKa padOThI AIEKTPUUECKON 1EMH TOCTOSTHHOTO TOKA.
N3mepenue u peryimpoBaHue CUIIbI TOKA.

H3mMepenue u perympoBaHue HAPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHIIBI TOKA, MAYIIETO YEPE3 PE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
COINPOTHUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOrO
CEUYCHHMS U MaTepuaa.

[IpoBepka mnpaBWiia CIOXKECHUS HAIPSHKEHUH TPH TOCJIEIOBATEIBHOM
COEMHEHNH JIBYX PEZUCTOPOB.

IIpoBepka mpaBwia [Js CUJIbl TOKA MPH MAPAIUICTBHOM COCAUHEHUU
PE3UCTOPOB.

Omnpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYIIET0 Yepe3 Pe3UCTop.
OnpeneneHre MOIIHOCTH  JJIGKTPUUECKOTO TOKA, BBIIEISEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO 4Yepe3 JIaMIOYKYy, OT
HaIpsDKECHMS HA HEW.

Onpenenenue KII/ narpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOJICMCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHMTHOrO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB IPU  HX
00BEIMHEHUY U Pa3/ICIICHHUN.

HccnenoBanne neMCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJIECHUCTBUSA
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HaIlpaBJICHUsS TOKa B
KaTyLIKE.

18. I3ydyenue nercTBUss MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyHpoBaHHe U U3yuyeHue padoThl MEKTPOIBUTATEIS.

20. 3mepenune KII/] a5ekTpoaBUTraTeIbHON YCTaHOBKH.

21. OOBITBIL O MCCIEHOBAHUIO SBJIECHUS DJJIEKTPOMAarHUTHOM HHIYKIUU:
UCCIIEOBAHNE W3MEHEHHW 3HAYECHUS W HAIPABICHHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuuyeckue siBJeHUsI.

Mexanuueckoe JBWXKEeHHE. MarepuanbHas Todka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAHMYECKOIO JBUKEHHS. PaBHOMEpHOE NPSMOJIMHEWHOE
IBHKeHne. HepaBHOMEpHOE TPSAMOJIMHENHOE ABWKEHUE. CpellHsIst 1 MTHOBEHHAs
CKOPOCTB TEJa P HEPABHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOoyckopeHHoe TmpsiMoiiMHEWHOe nBrkeHne. (CBOOOmHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE nBHXKEHHE O OKpYxKHOCTH. Ilepuon m yvacrtora oOpailieHus.
JluHerHasa 1 yrioBasi CKOpOCTH. LIeHTpOCTpEeMUTENBLHOE YCKOPEHHUE.

[Tepsoiii 3akoH HetoTona. Bropou 3akoH Herorona. Tpetuii 3akon HeroToHa.
[IpyHLMT CyTIEpIIO3UIIUN CHUIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUSI CKOJIbKEHHUS, CHUIIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cwia TsSXKeCTH M 3aKOH BCEMHPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOHOIO
nageHus. JBmxenne mianer Bokpyr Comnna. IlepBas kocmuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aAKPETUIEHHOM OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. 3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHUs
UMITYJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa cuil TSOHKECTH, YHPYTOCTH,
TpeHus. CBsi3b dHeprun U pabotel. [loTeHnanbHas YHEPrusl Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas sHeprust CxKaTou npykuHel. Kunetnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPTrUU. 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEPIruMu.

Jemoncmpauuu.

1. HabGmrogeHne MexaHMUeCKOro JIBKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHEHME MyTE€W M TPAEKTOPUU [BUKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpoCTH U yCKOPEHUS ITPSMOJINHEUHOTO IBU)KECHUS.
HccenenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JABUKECHUS.

HaGmrogenue nBr>xeHHs Tea Mo OKPYKHOCTH.

HabGnronenne MexaHM4eCcKUX SIBJICHUM, TPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PpPaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTEIBHO KaOMHETa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MAcChl Tejla U JEHUCTBYIOUIEH Ha HEro
CHJIBL

HabGmronenune paBeHCcTBa CHIT TP B3aUMOJICHCTBUU TEIl.

N3meHeHne Beca Tena Npu yCKOPEHHOM JIBU/KECHHH.

Ilepenaya umiyiabca Ipy B3aUMOJAECHUCTBUM TEN.

[IpeoOpa3zoBaHus SHEPTUU IPU B3aUMOACHCTBUY TEJ.

CoxpaHeHHEe UMITyJIbCa IPU HEYNPYTOM B3aUMOJECHCTBHH.

CoxpaHeHue UMITyJIbca MpU aOCOTIOTHO YIIPYTOM B3aUMO/ICHCTBUU.
Habnronenue peakTUBHOTO IBHKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPruu Npu CBOOOIHOM A ICHUH.
CoxpaHeHre MEXaHMYECKON YHEPTUH MPU IBHX)KEHUU Teja M0 JEHCTBUEM
IPYKHUHBI.

Jlabopamopnwie pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa yisi pasroHa W JAJIBHEHUIIIET0 PaBHOMEPHOTO
JBIDKCHUS IIApPUKA WA TEIICHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpycKa WM JIBHKCHHS
IIapyuKa 1o HaKJIOHHOM IIOCKOCTH.

Omnpenenenne yCKOpPEHHsS Tela TPH PABHOYCKOPSHHOM JBMXKCHHH TIO
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TMYTH OT BPEMEHH TPH PaBHOYCKOPECHHOM
JBIDKCHUH 0€3 HayaJbHOH CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HAaYaJIbHOH CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnemoBanre 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKCHHS OT  CHUIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue k03 HULIIEHTa TPEHUS CKOJIbKEHUSI.

OnpeneneHue sKECTKOCTH NPy KUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JBUKCHUH TeJa
110 TOPU30HTAIILHOM TTOBEPXHOCTH.



10. OnpeienieHne  paboOThl  CUJIBI  YIIPYTOCTH MpU  NOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckue KoJieOaHusl U BOJHBI.

KonebartenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KOIeOaHUM: MepHo/I,
4acToTa, aMIUIATy1a. MatemaTuyeckuil U NpyKUHHbIM MadaTHUKH. [IpeBpanieHue
SHEPTUU MpH KoJeOaTeTbHOM JIBHKCHHH.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KoneOaHus.  Pe3oHaHc.
Mexanuueckne BoiHBIL. CBoiicTBa MeXaHWYeCKHWX BOJH. IIpomonbHble U
NoNepeyHble BOJIHBL. JInMHA BOJXHBI M CKOPOCTh €€ PacHpOCTPAHEHUSI.
Mexanuyeckue BOJIHBI B TBEPIOM TEJE, CEUCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3Byka W BbicOTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmogenue konebGaHUi Ten Mmoj NEHCTBUEM CHIIbI TSDKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue kosiebaHuii rpy3a Ha HUTU U HA MIPYKUHE.
HabOmronerne BRIHYKICHHBIX KOJICOaHUN U pe30HaHCa.
PacnipocTpaneHne npoJ0JIbHBIX U TONIEPEYHBIX BOJIH (HA MOJIENH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKHUM PE30HAHC.
Jlabopamopnuie padbomot u onvimol.
1. OmnpeneneHue 4YacToThl W TepHoAa KojeOaHMM MaTeMaTHYeCKOro
MasTHHKA.

2. OmnpezeneHne 4aCTOThI M IEPUO/IA KOJIeOaHUI NPy KUHHOTO MAasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTHU MEPHO/Ia KOJIEOAHUI MOBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIeproa KojaeOaHu mpy>KMHHOTO MasiTHUKA
OT MaccChl Ipy3sa.

5. IIpoBepka He3aBUCHUMOCTU TEpHOJa KoJieOaHUM rpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.

6. OmbITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Iepuoja  KosueOaHui
NPYKUHHOTO MasiTHHKA OT Macchl Ipy3a U )KECTKOCTH NPy KUHBI.

7. U3mepeHue yckopeHusi CBOOOHOTO MaJIEHUsI.

Pa3nes 10. DiiekTpoMarHuTHOE MOJI€e M 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMArHUTHOE  TOJIE.  OJJEKTPOMAarHuTHbIe  BOJHBL.  (CBOMCTBa
JJEKTPOMAarHuTHoIX BOdH. llIkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3U.
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DJIeKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomot u onvimel.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOHJIBLHOIO

TenedoHa.

Pa3znen 11. CBeToBbBIE sIBJICHUS.

JlyueBas  moxmenb  cBera.  Mcrounukm ~— cBera.  IIpssMonuHerHOE
pacnpoctpanenue cBera. 3atmenust Connua u JIynel. Otpaxenne csera. [Lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomiienue cBeta. 3akoH TmperaomicHHs cBera. [losHOe BHYTpeHHEe
OTpakeHHEe cBeTa. lcnonap30BaHME TIOJIHOTO BHYTPEHHErO0 OTpaXEHUs B
ONTUYECKUX CBETOBOAX.

Jlunza. Xonm nyweit B JnuH3e. OnrTuyeckas cucreMa (oToanmapara,
MUKpOCKOTIa M Tejeckoma. [J1a3 kak onTuyeckass cucteMa. bianu3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HptoroHa. CrokeHue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssmonuHEHOE pacupOCTPAHEHHE CBETA.

OTtpaxeHue cBerta.

[Tonydenne n300pa>keHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue caera.

OnTudecknii CBETOBOI.

Xop my4deil B COOMpArOIIe TMH3E.

XoJ n1y4er B pacCEUBAroLIEeH JIUH3E.

[Tonyuyenue n3o0paxeHuil ¢ MOMOILBIO JINH3.

[Ipunun nevictBus Goroanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
10. Mojenp riasza.

11. Paznoxenue 06e10ro cBeTa B CIIEKTP.

12. [lonyyenue Oenoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX 1IBETOB.
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Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPaKEHHsSI CBETOBOIO Jiyya OT yrIJia
najcHUsI.

2. W3yuenune xapakTepucTUK U300paKeHHS MpeIMeTa B TUIOCKOM 3epKalle.

3. HMccnenoBaHue 3aBUCUMOCTH yIJla MPEJIOMIICHUS] CBETOBOIO JIyda OT yrIJia
NaJICHUS Ha TPAHULIE «BO3AYX—CTEKIIO».



4. TlomyueHue n300paK€HUM ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenue HOKYyCHOTO PaCCTOSTHUS U ONITUYECKOM CUIIBI COOMparole
JIUH3BI.

6. OIBITHI 110 PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTD.

7. ONBITHI TIO BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHN 4Yepe3
[[BETOBbIC (DUIIHTPHI.

Pa3nen 12. KBanToBble siBJIeHUS.

Omneitel Pesepdopna m nnanerapuas moxaens aroma. Moxens aroma bopa.
Hcnyckanue u nornonieHue ceera atoMoM. KBaHThI. JIMHENHYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHUEe aTOMHOTO
anapa. Hykinonnas wmozpens aromHoro sgpa. HM3sorombsl.  PaguoakTuBHBIE
npeBpanienus. [lepro monypacmnana aTOMHBIX SEP.

AnepHbie peakiuu. 3aKOHBI COXpPaHEHHUs 3apsS0BOTO M MAacCOBOT'O YHCEIL.
DOHeprusi CBsI3M aTOMHBIX siaep. CBs3p Macchl W SHepruu. Peakuum cuHTE3a U
nenenus anep. Ucrounuku sneprun CosHIa U 3BE3 .

Anepnas sHepreTuka. JleWcTBUA pagMOAKTUBHBIX HW3JIyYEHUW Ha >KUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CnoekTpbl U3Ty4YeHUS U NOTJIOICHHUS.

2. CrnekTpbl pa3uyHbIX ra30B.

3. Cnektp Bojiopoja.

4. HabmroneHue TpekoB B kamepe Bunbcona.

5. PabGota cuéTunka HOHU3UPYIOMIUX U3ITYUCHHM.

6. Peructpaiiust u3mydeHus NpupoIHbIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimol.

1. HalGnrogeHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3ITyYCHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTUM YACTHUIIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue paanoakTuBHOrO (hoHa.

IHoBTOpPHUTEIHbHO-0000IAIOIINIT MOAYIb.

[ToBTOpHUTENHEHO-0000MIAIOIINK MOAYJIb MPEIHA3HAYEH ISl CUCTeMAaTU3aIuN
U 0000IIEHHS  MPEIMETHOTO  COACPXKAHUS UM ONbITa  JEATEIbHOCTH,
PUOOPETEHHOTO TIPU M3YYCHUH BCETO Kypca (PU3MKH, a TAKXKEe I MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpABIIIKX 3TOT yU4EOHBIN MpeaMer.

[Ipu u3ydYeHUU JAHHOTO MOJYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESTEIHPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBACTCS JOCTHIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUJIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4Hasi TPaMOTHOCTh: OCBOCHHE HAYUYHBIX METOJOB HCCIEIOBaHUS



SIBJICHUW TPUPOJBI U TEXHUKH, OBJIQJICHUEC YMEHUSIMU OOBACHATH (U3UUYECKHE
ABJIICHUS, NPHUMEHSAS IIOJyYEHHBbIE 3HAHWS, pelmaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTeP JTaHHOTO pa3/iesia peain3yeTcs
32 C4€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSIIOT 3aJlaHusd, B KOTOPBIX UM
IpeaiaraeTcs:
HAa OCHOBE TIIOJIYUYCHHBIX 3HAHUM pacro3HaBaThb M HAy4YHO OOBICHATH
(dbu3UYeCcKHe SIBJICHUS B OKPYKAIOLIEH MPUPOJI€ U MIOBCEAHEBHON KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOMBI UCCIEOBAaHUS (PU3NUECKUX SBJICHUHN, B TOM
YUCJIE AJIS IPOBEPKU TUIIOTE3 U MOJTYyUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHAITh HAy4YHBbIE OCHOBBI HauOoOJee BaXXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX NCTOYHUKOB
SHEPTrMM Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHHIX BHUJIOB
SHEPIUMu.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110

OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenune ¢u3mku Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMPABICHO

Ha JIOCTM)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

B pesynbraTe n3ydyeHuss pu3NKA Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHus

y oOyuatomerocsi 0yayT copMUpOBaHbI CIEAYIOIINE JTUYHOCTHBIE PE3YyJIbTaThl B
YacTH:

1) IATPHOTHYECKOT0 BOCTTUTAHMS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(u3HYECKON HayKH;

- IEHHOCTHOE OTHOLIEHHE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOT0 H TyXOBHO-HPABCTBEHHOI'0 BOCTUTAHUS:

- TOTOBHOCTb K AaKTUBHOMY y4YacCTHIO B 00CYXK/I€HUH OOIIECTBEHHO 3HAUUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX IPUHLMIIOB B JEIATEIBHOCTH
YUYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIUTAHMA:

- BOCHPUSTHE ICTETHUECKUX KAaYeCTB (PU3MUYECKON HayKH: €€ TapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT' 0 MO3HAHMSA:

- OCO3HaHUE IEHHOCTH (PU3MUECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTWH, BaXKHEUILEH COCTaBIIAIOLIEH
KyJbTYDBbI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
JESATEIIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYPbl 310pOBbS M  3MOLHMOHAJIBHOIO
0J1aronoJryyus:

- OCO3HaHWE IIEHHOCTH Oe30macHOro oOpa3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TPaBUI O€30MacHOrO TIOBEICHUS Ha
TpaHCIIOPTE, HA JOpPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOpYJIOBAaHUEM B
JIOMAIIHUX yCJIOBHSIX;

- c(hOpMHPOBAHHOCTh HaBbIKa peQIeKCHUU, MPU3HAHME CBOEro IpaBa Ha
OLLIMOKY M TaKOTO K€ MpaBa y APyroro YeJIOBeKa;

6) TPyA10BOIr0 BOCIUTAHMS:

- AKTUBHOE Yy4YaCTHE B pEUICHUU NIPAKTUYECKHUX 331ad (B paMKax CEMbH,
o0pa3oBaTejIbHON OpraHu3aluM, Tropoja, Kpasi) TEXHOJOTUYECKOH U



COLIMAJIbHOM HAIpaBJI€HHOCTHU, TPEOYIOIIMX B TOM YHCIEe U (PUIMYECKUX
3HAHUU;

+ - HHTEpEC K MPAKTUUECKOMY U3YUYEHHIO MPO(ECCHi, CBA3aHHBIX C (PU3UKOIL;

« 7) 3KOJIOrHYECKOI0 BOCIIUTAHMS:

+ - OpHEHTalWs Ha NpPUMEHEHUE (PU3NYECKUX 3HAHUU JI1 pelleHus 3a7ad B
o0lacTu OKpY’Karolled Cpelbl, IJIAHUPOBAaHUS IIOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX ITOCHEACTBUN JIJIs1 OKPYKAIOIIEH CPE.IbI;

e - OCO3HAaHHE TJIOOAIBHOIO XapaKTepa HKOJOTMYECKUX MpOOJIEeM U MyTed X
peLIeHus;

- 8) ajmanTanuM K M3MEHSIOIMMCH YCJIOBMSM COLHAJIBHOM W NPUPOIHOMH

cpeasbl:
s - TOTPEOHOCTH BO B3aUMOJICHCTBUU TIPH BBHIMOJIHCHUH WCCICAOBAHUN U
NPOEKTOB (DM3MYECKOH HAIPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHUSAM
NPYTHUX;
+ - TIOBBIIICHWE YpPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO
JeSITeITbHOCTD;

« - noTpeOHOCTh B GOPMHUPOBAHUU HOBBIX 3HAHMM, B TOM YHCIIe (OPMYIHPOBATH
U7ICH, TIOHATHS, TUTIOTE3BI O (U3HUCCKUX 0OBEKTaX U SIBIICHUSX;

s - oco3HaHHE Je(PHUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTCHTHOCTEH B 00JacTh
bU3HKY;

s - IUIAaHUPOBAHHE CBOETO pA3BUTHSA B MPUOOPETEHWH HOBBIX (PU3HUYECKHUX
3HAHUM;

s - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (HU3HUECKUX 3HAHUM;

- - OlLEHKa CBOUX JEHUCTBUU C Y4Y€TOM BIMSHHUS Ha OKpPYXAIOUIyI Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX TIOCICACTBUH.

METAINIPEJMETHBIE PE3YJIBTATDBI

B pesynbrate ocBoeHUs TporpaMMbl MO (U3NKE Ha ypPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y oOydaromnierocsi OyayT chopMUpOBaHBI MeTANpPeAMeTHbIe
pe3yJbTaThl, BKIOYAIOIINE TTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
yYHHUBEpCaJIbHbIC YU4COHBIC ICHCTBU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JJornuyeckue 1eMCTBHA:
s BBIIBISATP M XapaKTEPH30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(stBICHUIN);



yCTaHaBJIMBATh CYIIECTBCHHBIM NMPHU3HAK KJIacCHU(PUKAIIUKA, OCHOBAHMS JIJIS
0000I1IeHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCMaTPUBAEMbIX (paKTax,
JTAHHBIX U HAOJFOICHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHHH (DUIUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOJIB30BAHUEM JI€AYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3IX
(bU3UYECKUX BEIINYUH;

CaMOCTOSATENILHO BBIOMpATh CIOCOO pelieHus ydeOHOH (u3nyeckomn
3amaun (CpaBHEHUE HECKOJIBKUX BAapHAHTOB PEIICHHUs, BHIOOpP HambOoJjee
MOJIXOJISAIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHCB).

Ba3oBble uccienoBarejbcKue AeficTBUS.

MCTIOJIH30BaTh BOITPOCKHI KaK MCCIICIOBATEIbCKII MHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECTIOKHBIN
¢u3nYeCcCKuil IKCIIEPUMEHT, HEOOJBIIIOe UCCICOBaHHE (HU3HUUECKOTO
SIBJICHHS,

OIICHMBATh HA MPUMEHUMOCTh H  JOCTOBEPHOCTh HH(OPMAIIHIO,
MTOJTYYCHHYIO B XOJI€ MICCIICIOBAHMUS WU DKCIICPUMEHTA,;

CaMOCTOSATENEHO (OPMYITHUPOBATH 0OOOIICHHS U BBIBOBI TIO PE3yIbTaTamM
POBEJAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICOBAHNS;

IIPOTHO3UPOBATh  BO3MOXKHOE JalIbHEWIIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanueii:

OPUMEHATh Pa3jMyYHble METO/bl, MHCTPYMEHTHI U 3aIPOCHI IIPU MOUCKE U
orOope MHPOPMALMK WIM JAHHBIX C YYETOM MPEUIOKEHHON ydeOHOM
bu3uIecKon 3a1a4H;

aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IMYHBIX BUIOB U (HOPM IpeICTaBICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMAJbHYI0 (QOpMy IpeICTaBICHUS
uHboOpMallMl W WUIIOCTPUPOBATH pelIaeMble 3aJaydl  HECIOXKHBIMU
CXeMaMmu, uarpaMmmaMu, HTHOM rpaukoi U MX KOMOMHALUSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

B XO7€ OOCYXIEHHUS y4yeOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAAEMON TEMBI
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJadyd U TOJJep KaHHe
Oaro)keIaTeIbHOCTH OOIEHNUS;

COTOCTAaBIISATh CBOM CYXKJEHUS C CYXXICHUSMU JIPYTUX YYaCTHUKOB
Jranora, OOHapyKUBaTh pPa3IUIHUe U CXOACTBO TO3UIIHIA;



BBIPQKATh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJICTABIIATh PE3yIbTAThl BEITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpHMEHTa, UCCIIEOBAHUS, TIPOEKTA);

MOHUMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHAVNBUIYAIbHOW paboThl TMpU PEIICHUH KOHKPETHOW (u3mdeckoi
POOJIEMBI,

PUHUMATh IEJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€ JJOCTIXKEHHIO: paclpeleNaTh poiHu, OOCYXIaTh MPOIECCH H
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh palbOThI, JOCTUTasi KAYECTBEHHOTO Pe3yJibTara Mo
CBOEMY HAMPABIICHUIO M KOOPAUHUPYS CBOM JCHCTBUS C JPYTUMHU
YJICHAMH KOMAaH]Ibl;

OIICHWBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITh MPOOJIEMBbl B KU3HEHHBIX U YUEOHBIX CUTyalUsiX, TPEOYIOIINX
JUI peleHus] PU3NYECKUX 3HAHUH;

OpUEHTHPOBATbCA B  PA3NIMYHBIX [OAXOJAX IMPUHATHA  PEIICHHM
(MHOUBUOYaJbHOE, NMPUHATHE DPELIECHUS B TpYMIE, NPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOATENIbHO COCTABJIAThH aJITOPUTM pEIIeHHs (PU3NUECKON 3aaul WU
IUTaHa HCCIEAOBAaHUS C y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NpeIJIaraéMble BAPUAHThI pEICHUM;
JieaTh BIOOp M OpaTh OTBETCTBEHHOCTH 32 PELIECHUE.

CaMOKOHTpOJIL, AMOIHUOHAJIbHBbIN MHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OIIEHKY CUTYallMH U MpeJjiaraTh IiaH €€ N3MEHEHUS;
OOBSICHSITh ~ IMPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHUS)  PE3yJIbTaTOB
JESITEHHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JACATEIBHOCTH (B TOM YHKCIIE€ B XOJI BBIITOJIHEHUS
(GU3UYECKOTO0  HCCIIEIOBAaHMS WJIM TPOEKTa) HA OCHOBE HOBBIX
00CTOSATENIbCTB, WM3MEHUBIIUXCS CUTyalluid, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroTo YeJOBEKa B XOJ€ CIopa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYIOro;
pU3HABaTh CBOE MPABO Ha OMIMOKY MpHU pelieHuH (PU3NYECKUX 3a]1ad Win
B YTBEPXKJEHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYTroro.



HPEAMETHBIE PE3YJIBTATHI

K koHIy 00yueHus B 7 kJiacce NpeIMETHbBIE PE3yJIbTAThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHU:

UCIIONIb30BAaTh  TMOHATHUS:  (U3MYECKHE U XUMHUYECKHE  SIBJICHHUS,
HaOJI0IeHNE, HKCIEPUMEHT, MOJEIb, TUIOTe3a, €AMHMIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BelecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMUYECKOE [IBI)KEHUE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOJCUCTBYIOIIAS
cuna, gaedopmanus  (ymnpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEIIO0BOE JBIHKEHHE YaCTHUI[ BEIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE  JBWIXKEHUE, MHEpLUs,
B3aUMOJICCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHus, TMepefada AaBlICHUS TBEPABIMH TeJIaMH, >KUAKOCTIMH U
razamy, arMoc(epHoe JaBJeHHE, IUIaBaHHE TeJl, MPEeBpPaLICHUS
MEXaHUYECKOW PHEPruu) MO ONMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JAHHOE (PU3NUYECKOE SBJICHUE;
pacrmo3HaBaTh TPOSBJICHHE HM3YyYEHHBIX (PU3UYECKHX  SBICHUH B
OKpYy’KalollleM MHpE, B TOM uucie (PU3UYECKHE SIBJICHUS B MPHUPOJE:
MpUMEpHl JABMKCHHUS C PA3UYHBIMU CKOPOCTSAMH B >KMBOW M HEXHUBOM
Opupojie, ACUCTBUE CUJIbI TPEHHs B MPHUPOJE U TEXHHUKE, BIHSIHUE
aTMOC(EpHOro JaBJICHUs Ha KUBOW OpraHU3M, IUIABaHUE PHIO, pblYaru B
TeJe YEJIOBEKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33]lauy B yU4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHMUIA;
OIUCHIBaTh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SIBJICHMS, UCIOJIb3YS
dusnueckue BeTUYUHBI (Macca, 00BbEM, IUIOTHOCTH BEIECTBA, BpPEMS,
NyThb, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, CWJa TpEeHUs, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEUO CHJIBI,
MOMEHT CWIbI, KO3(P(OUIMEHT TMOJE3HOT0 JCHCTBUS MEXaHU3MOB,
KWHETUYECKasi W TOTEHIMAIbHAS JHEPTUs), MPH OMHCAHUU TMPABUILHO
TPaKTOBaTh  (PU3MYECKHH  CMBICI  HUCIHOJIb3YeMbIX  BEJMYMH, HX
0003HaueHUss W eAUHMIIBI (U3HUYECKUX BEIUYMH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIUYMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS M IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXEHUs CUJl (BIOJb OJAHOW MpsAMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUjIo paBHOBecHs pbiuara (0J0Ka),



«30JI0TO€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKON
SHEPruy, NpHU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMpPOBKY 3aKOHA U
3aMKUCBIBATh €70 MATEMATUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ onopoil Ha 1-2 W3ydeHHbIX CBOWCTBA (DPU3UUYECKUX
ABJIICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THbE 3amadyd B |—2 JEHCTBHSA, HCHOJB3Yysl 3aKOHBl U
dbopMyIbl, CBsI3bIBAIONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaIu3a
yCIJIOBHSI 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIUYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HaXOIUThb CIPABOYHBIE
JaHHbIE, HEOOXOUMBIE JJI pEUIeHUs 3a/lay, OLICHUBATh PEATMCTUYHOCTh
MOJIyYEHHOU (PU3NYECKON BETUUYHHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO pELUIUTh MpPU OMOIIH
(bu3HUEeCKX METOJIOB, B ONTMCAHUU MCCIIEAOBAHUS BBIACIATH MPOBEPSEMOE
npeanoioxkenue  (TUmoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
MOJIyYEHHBIM pPe3yJibTaT, HAXOAWTh OIIMOKHM B XOAE ONbITA, JEJIaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUM WU
bu3uIecKux CBOWCTB TEJI: dhopmynupoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYy10BaHUA,
3aMKChIBATh XOJI OMBITa U (POPMYIIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSMbIE H3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MAacChl Tea,
o0béMa, CHUIIBI M TEMIIEpaTypbl C HCIHOJIb30BAaHMEM aHAJIOIOBBIX U
u(ppOBBIX TMPUOOPOB, 3aAMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3a/IaHHOM a0COJIIOTHOM MOTPENTHOCTH U3MEPEHU;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PM3HUECKON BEIUYHUHBI OT
IPYro € HCIOJb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABWKYULIErocsl Tela OT BPEMEHM [BHXKCHUS TeEja, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHHUSA OT ILJIOIIAI CONPUKOCHOBEHUS TEJ, CHUIIbI
YOPYTOCTH OT YAJUHEHHS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpYKEHHON YacTH TeJa U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBHIA
IUIaBaHUsl TE€J, YCIOBUM paBHOBECHs pbluara M OJOKOB), y4acCTBOBAaTh B
IUTAHUPOBAHUM Y4e€OHOrO UCCIEIOBaHUS, COOUpaThb YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CleNys NpPeIOKeHHOMY IUIaHy, (UKCUpPOBATh
pe3yNbTaThl MOJYYEHHONM 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BHUJIE



NPEUIOKEHHBIX TaONHIl U TpaduKOB, JeNaTh BHIBOJBI MO pe3ybTaTaMm
UCCIICIOBAHMS,

NPOBOANUTH KOCBEHHBIC H3MEpeHHs] (DU3MUECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tela, CUIa TPEHHS CKOJIBKECHHUS,
JaBJI€HWE  BO3JyXa, BbITAIKUBAIOUIas CWiIa, JCHCTByoIas  Ha
NOTPYKEHHOE B KHJIKOCTh TeNOo, KOA(D(HIIMEHT TIOIe3HOro JeWCTBUS
IOPOCTHIX MEXaHU3MOB), CIeAys NPEIIOKEHHOW WHCTPYKIUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHH cOoOHUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISITh 3HAU€HHUE UICKOMOW BEJIMYKHBI;

COOJFOIAaTh MpaBUiIa TEXHUKU O€30TIaCHOCTH TpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
pBIYar, IOABMKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;
XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOH Ha WX OMHCAHHUA (B TOM YHCIIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIMPOBOJAA, THUAPABIMYECKUI TIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (pU3MYECKUX SIBICHUN W HEOOXOIUMBbIE (PU3UUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJAUTH  TMPUMEpPbl  (HAXOAWTH  HWHGPOPMALMIO O  MpHUMeEpax)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHWA B TOBCEIHEBHOM
KU3HH N5l obecrieueHust 0€30MacHOCTH MpU oOpaIreHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM 2KOJIOTUYECKOTO MOBEACHUSI B OKPY KalOIEeH cpejie;

OCYHIECTBIISATh OTOOp MCTOYHUKOB HHpopmanuu B HHTepHere B
COOTBETCTBHH C 3aJJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIITIXCS
3HAHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOpPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOIA;

UCTIOJb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33aJ[aHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy  (pHU3MUECKOro  COAEpIKAaHMs, CIPaBOYHBIE MAaTEpPHAIIbI,
pecypcsl cetu MHTEepHET, BiajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMalnu (pU3MIEeCKOro COAEpKaHUs, B TOM
qrciie MyOJUYHO JeNaTh KpaTKHe COOOIIECHHUS O pe3yJbTaTaxX MPOCKTOB
WK y4eOHBIX HCCIEAOBAaHUN, MPU 3TOM TPAMOTHO HCIIOJIb30BAThH



U3YYEHHBIM TOHSATUHHBIA anmapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUICHUE IIPE3CHTALUEN;

OpY BBIMOJTHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAaHUN pACTIPENENSTh
00s3aHHOCTH B TPYyNI€ B COOTBETCTBUM C IOCTABJICHHBIMU 3aJa4aMH,
CICAUTh 3a BBINOJHEHHEM IUIAHA JCUCTBHUM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIH  BKJaJ B  JEATEJBHOCTh  IPYyNIbl,  BBICTPAaWBAThH
KOMMYHHUKAaTUBHOE B3aUMOJCHUCTBUE, YUUTBIBASE MHEHUE OKPYKAFOIIUX.

K xoH1y o0yuenus B 8 ki1acce npeMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

VCIIOJIb30BATh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB U MOJIEKYJI, arpEeraTHble COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKHUE U
aMopdHbIe TeNla, HACHIIIEHHBIH M HEHACBHINICHHBIN TMap, BIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JBUIATElb,
BJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE TOJIE, TPOBOAHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN JICKTPUYECKUN TOK, MArHUTHOE TOJIE;
pa3nuuath SBJICHUS (TEIUIOBOE pacIIMpeHHE M CXKaTHe, Teruionepesaaya,
TEIUIOBOE€ PABHOBECHE, CMAaUYMBAHUE, KAMUJUISPHBIE SIBJICHUS, UCIIAPECHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTAJUIM3amus (OTBEpJ/ieBaHUE), KHUIICHHUE,
TEIJIonepeaaya (TEnI0NPOBOIHOCTD, KOHBEKIIHS, U3JIy4YCHUE),
BJICKTPU3ALMS TEJ, B3aUMOICUCTBUE 3aps/IOB, JNCHUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aUMOJICMCTBUE MAarHUTOB, JCUCTBUE
MAarHUTHOTO MOJIsi HAa TIPOBOJIHUK C TOKOM, JIEKTPOMATrHUTHAS UHIYKIIKS )
10 OINHUCAHHWI0O HX XAapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMIUX JaHHOE (PU3UIECKOE SIBICHUE;

pacrio3HaBaTh IMPOSBICHHE HM3YYCHHBIX (PU3MUECKUX  SIBJICHUM B
OKpY>XKalollleM MHUpPE, B TOM 4YHuce (u3nueckue SBJICHUS B IPHUPOJIE:
IIOBEPXHOCTHOE HATSHKEHUE W KANWUIAPHBIE SBJICHUS B MPUPOAE,
KpUCTAJUIbI B mpuponae, wusnydeHne ConHIA, 3aMep3aHue BOJOEMOB,
MOpCKHEe Opr3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJICKTPHICCKUE
SBJICHUS B aTMocdepe, dJIEKTPUYECTBO JKHUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emui, Jpedd MoIOCOB, POJIb MArHUTHOTO TOJISI JJi JKU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYIO0, BBIJCIATh CYIISCTBEHHBIC CBOMCTBA (MpH3HAKH) (HHU3UUSCKUX
SIBIICHU;

OTHMCHIBATh M3yYCHHBIC CBOMCTBA Te M (DU3UUYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYeckre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, YJAEJbHAS TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAsA TEIUIOTa
IJIaBJICHUSI, YJEJibHas TeIUIoTa MapooOpa3oBaHusl, yjelibHas TeIioTa
CropaHdsl TOIUIMBa, KO3(POHUIIMESHT IIOJIE3HOIO JSHCTBHUS TEIIOBOM



MalIUHbl, OTHOCHUTENIbHAs BIAXKHOCTb BO3/AYyXa, JJIEKTPUUYECKHUM 3apsj,
CUJa TOKa, 3JIEKTPUYECKOE HANPSKEHUE, CONPOTHBIEHUE IPOBOJHHKA,
yAEIbHOE  CONPOTUBIEHUWE  BEIIeCTBa, paboTa U  MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), MpPU ONHCAHUU MPABUIBHO  TPAaKTOBATh
(¢u3nyecKuil CMBICI KCIOJIb3YEMbIX BEJIWYHH, 00O3HAUEHUS U €IUHUIIBI
bu3MUecKX BEJIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(Gu3MUECKyl0 BEIIMYMHY C JAPYTMMHM BEJIWYMHAMH, CTPOUTH TIpaduKku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJb3Ysl OCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-KMHETHUYECKON TEOpUun
CTPOEHHUS BeIleCTBa, MPUHLHUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMma [ yyacTKa 1IenH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMs DHEpPrUM, NPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKChIBATh €r0 MaTEMaTUYECKOE
BBIPAKEHHUE;

OOBSCHATh (U3MUYECKHE MPOIECChl M CBOMCTBA T€J, B TOM YHCIE U B
KOHTEKCTE CUTyallud MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISTH
MPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOrnYecKux
IaroB ¢ Omopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bu3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHCTBUS, MCIOJb3Yysl 3aKOHBl W
dbopmyIibl, CBs3BIBAOIIKME (PU3NUECKUE BEIUYMHBI: Ha OCHOBE aHalln3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIS  pEIICHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOAUMbIEe il €€ pelIeHHs, NPOBOAUTH pPAcu€Thl U CPABHUBATH
MOJIy4YeHHOE 3HaUYeHHUE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MpPU [OMOIIU
(U3HUECKMX METOAOB, HCIONb3ys ONHCAHUE HCCIIEJOBAaHUS, BBIACIATH
OpOBEPSAEMOE MPEANOIOKEHNE, OLEHUBaTh MPABWIBHOCTh MOPSAJIKa
IPOBEJECHUS UCCIIEIOBAHUS, AEJIATh BEIBOBI;

OPOBOJUTH OMbBITHI MO HAOMIOACHHIO (U3HYECKUX SBICHUM WU
(U3HUECKUX CBOMCTB Tel (KalWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JaBICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHHsl TPH U3IYYCHHH OT IIBETa WU3ITydYarolier (morionaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPbl KUAKOCTU U
IO €€ IIOBEPXHOCTH, OJJEKTpU3alUs Tl U B3aUMOJCUCTBHUE
ANEKTPUYECKUX 3apsiioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3YaJIM3allMsl MAarHUTHBIX TIOJIEd MOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MAarHUTHOTO MOJsi HA MPOBOJHHK C TOKOM, CBOMCTBAa 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOABUTATENsI TMOCTOSHHOIO TOKa): (HOpMyJIHpOBaTh
poBepseMbIE MPENOI0KEHHS, COOUpPATh YCTAaHOBKY M3 MPEAJIONKEHHOTO
000py10BaHUs, OMKUCHIBATH X0/ ONBITA U (POPMYIIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MpPSMbBIE  U3MEPEHHUS  TEMIEparypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/lyXa, CHJIbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHHEM
aHAJIOTOBBIX TPUOOPOB M JATYMKOB (DU3MYECKUX BEIMYMH, CPABHUBATDH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOW (PM3HYECKON BEIUYHUHBI OT
IpPyroi C HUCHOJIb30BAaHUEM  IMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIWHBI, IUIOMIAJA IOMEPEYHOrO
CEYEHHMS U YACIBHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOAHUK, OT HANpsSHKEHUS Ha  MPOBOJHMKE,
UCCJIEIOBAaHUE TIOCHEAOBATEIbHOTO M MapajlyIeIbHOTO  COEAMHEHHM
MIPOBOJIHUKOB): IIJIAHUPOBATh MCCIEJOBAaHUE, COOUpaThb YCTAaHOBKY U
BBIMOJHATh MU3MEPEHUS, Clenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl M TpapuKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIEAOBAHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHHs] (PU3NYECKHX BEIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBa, CONPOTUBIEHHE MPOBOAHMKA, paboTra W
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEpPEHHUs, CoOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIeNysl MPEIJIOKEHHON MHCTPYKIHMH, U
BBIUHCIISATh 3HAYEHHE BEJINYUHBI;

coOmro1aTh MpaBuUiia TEXHUKUA 0€30M1aCHOCTH TP paboTe ¢ 1abopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHMSI JJOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJITMETP, CUETYUK DIJIEKTPUUECKOW HHEPrUH, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpHkl, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
IPEeIOXPaHUTEITH, DIEKTPOMArHUT, JIEKTPOABUTATENb MTOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMUSI O CBOMCTBAX (PU3MYECKUX SIBICHUN W HEOOXOIUMBIE
(pu3nyuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHBIE
npubopel MO CXEMaM M CXEMAaTUYHBIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTElb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
Henen ¢ nocjaeAoBaTe/bHbIM U MapaulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETEH;



OPUBOAUTH  NpUMEphl  (HAXOIUTh  MHGOOpPMAMI0O O  MPHUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (DU3MUECKUX 3HAHUU B IOBCEIHEBHOU
XKU3HU N1l oOecriedeHrs: 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHs 3I0POBbI U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIIATh MOMUCK HMHPoOpMauuu (U3NYECKOTO COJAEp)KaHUS B
HNuTepHere, Ha OCHOBE MMEKOLIMXCS 3HAHUW U NYTEM CpPABHEHUS
JOTOJHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH  HHPOpPMALIMIO, KOTOpas
ABJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITh HEJIOCTOBEPHOI;
UCIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JJaHUN HAay4YHO-TIOMYJISIPHYIO
AUTEPaTypy (PU3NYECKOTO COJAEPKAHMS, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTEpHeT, BiialeTh NPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMHCbMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass wHQOpMANMIO W3 HECKOJBKMX HCTOYHHUKOB (PU3HUESCKOTO
COJEp)KaHusi, B TOM YHCIE€ MYyOJWYHO NPEACTABIATH PE3YJIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIBCKON NEATEIBHOCTH, IIPA 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIM anmapar Kypca (U3HKH,
CONPOBOXK/IATh BBICTYIUICHHE NPE3ECHTALNEH;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB pacHpeNesTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUHU C
MOCTaBJICHHBIMH 33/J1a4aMH, CJIEJAUTH 32 BBINOJHEHUEM ILJIaHA ACHCTBUU U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIM BKJIaa B
NEeATENBHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE,
IPOSIBIISiSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K koH1y oOyueHus B 9 kjacce npeMETHbIE pe3yabTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh MOHATHA: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa,
TPACKTOPHUSI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO NBIDKCHHS, Jehopmarius
(ympyrasi, IjaacTHYecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTpP TSHKECTH TBEPJOTO TeNa, pABHOBECHE, MEXaHUYECKUE KOJEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK H YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKajga SJEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUS U TOTJIONICHUs, anbda, 0eTa- U raMMa-u3IyyeHus,
U30TOMBI, IZIEPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUYKEHHE, CBOOOJIHOE
naJeHUe TeJl, PABHOMEPHOE JABM)XEHHUE MO OKPY>KHOCTH, B3aUMOJEHCTBHE



TE€J, PEAKTUBHOE JBUXKEHUE, KOJIeOATENbHOE NBM)KEHHE (3aTyXaroliue U
BBIHY/ICHHbIE KOJICOAHMs), PE30HAHC, BOJHOBOE IBM)KECHME, OTPaKEHUE
3BYyKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKEeHHE OEJI0ro CBeTa B
CHEKTp M CJOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHUsI) IO ONTMCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrmo3HaBaTh TMPOSIBJICHHE HM3YYEHHBIX (PU3UUECKUX SIBICHUNA B
OKpyXKarolieM Mupe (B TOM 4ucie (U3NYECKUE SIBICHHUS B MPHUPOJE:
NPWIKUBBI U OTIIUBBI, ABMXKEHUE M1aHeT COTHEYHOUM CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 3XO0, LIBeTa Ted,
ONTHYECKHUE SIBICHUS B MPUPOAE, OMOJIOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJIECTOBOIO U PEHTICHOBCKOTO M3JIyYEHHH, €CTECTBEHHBIN
pasvoOaKTUBHBIM (OH, KOCMHYECKHE Jy4Yd, PaJUOAKTHUBHOE H3IyUYEHHUE
OPUPOAHBIX MHMHEpPANIOB, JEHCTBUE pPAJUOAKTUBHBIX W3IyYEeHUNH Ha
OpraHu3M YeJIOBEKa), MPH 3TOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (NMpHU3HAKU) (U3NYECKUX
SIBJICHUM;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCIIONIb3YS
(¢u3nueckre BEIWYUHBI (CpedHsE M MIHOBEHHAas CKOPOCTh Tella MpHU
HEPABHOMEPHOM JIBM)KEHHH, YCKOPEHHE, NEPEMEIIECHHE, NMyTh, YIJoBas
CKOPOCTb, CHJIa TPEHUS, CUJa YHPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCeHMs, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHIIBL,
MeXaHW4yeckass paboTa M MOIIHOCTb, MOTEHIMalbHas OJHEPIrusl Tena,
MOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HSHEPrUs CKaTOU
MPYKAHBI, KUHETHYECKas SHEPIus, IIOJIHAs MEXaHU4ecKas >SHeprus,
HEepUOJ M YacToTa KosueOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEAbl), IPU ONMUCAHUU
OPaBUWIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOJIb3YEMbIX BEJIWYMH,
0003HaYeHUss W €IUHMIBl (U3HYECKUX BEIWYMH, HAXOAHUTHh (HOPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (U3NYECKYIO BEIMUUHY C JPYTMMHU BEIMYMHAMU,
CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBa TeJ, (PU3NYECKUE SBJICHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI  CYNEpPHO3ULIMU CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
[IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOr0 U MAaCCOBOT'O YHCET



OpU SIEPHBIX PeaKUusaX, MpU ATOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATh €0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€JI, B TOM YHCIE U B
KOHTEKCTE CHUTyalUl MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISABISATH
OPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C ONOpoH Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHMH,
(U3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbE 3a4add  (OMHUparoIIuMecs Ha CcucteMy u3 2-3
ypaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33Jaud 3alMChIBaTh KPaTKoOe
yCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE JTaHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIECHHUS, TPOBOJUTH PACUETHl U
OLICHUBATh  PEATUCTUYHOCTh MOJYYEHHOTO 3HA4YeHHs  (U3MUYEeCcCKOn
BEJIMYUHBI;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO pELUIUTh MpPU OMOIIH
(u3nYecKuXx METO/I0B, MCIONb3Yysl ONHCAHHE HCCIIEIOBAaHUS, BBIICIATH
IpoBepsAeMOe MPEANOIOKEHNWEe, OLEHUBaTh MPABWIBHOCTh MOPSJKa
MPOBEJCHMSI  UCCJIEAOBAHMS, JENaTb BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIBITOB;

OPOBOJUTh OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WIH
¢u3nuecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHUsl HHEPIrUH, 3aBUCUMOCTh NEPHOJA KOJEOAHHM NPy KUHHOTO
MasiTHHKa OT MAacchl Tpy3a U JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATY Il MAJIbIX KOJIEOAHUM, MPSIMOIMHENHOE PACTIPOCTPAHEHHUE CBETA,
pa3ioxeHne Oelloro CBeTa B CIEKTp, U3YUYCHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMeTa B coOuparomien
JAUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYEHUS):
CaMOCTOATENILHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/lOBaHuUs, ONHUCBHIBATH XOJ  ONbITA U  €ro  pe3yJbTaThl,
(opMyIIMpOBATH BHIBOIBI,

IPOBOJUTH MPU HEOOXOJMMOCTH CEpHUIO MPSMBIX U3MEPEHUM, ONpeesiss
CpelHEee 3HAaYeHUe u3MepseMol BeIMYHMHBl ((POKYCHOE pacCTOSIHHUE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a H3MEPEHUS
(M3MEpUTENBHOTO MPUOOpa);

IPOBOJNUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHU
Ipy PaBHOYCKOPEHHOM [BH)KEHHUU O€3 HayalbHOM CKOPOCTH, Mepuoaa
KOJ€OaHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpaKeHMsI CBETa OT yIJla MaJeHUs M yria NpeJoMJICHUS OT yria



NaJeHus): T[JIAaHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSTENLHO COOMpPATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl IOJIYYEHHOH 3aBUCHMOCTH
bu3uYeCKUX BEIWYUH B BHUAE TaOMUIl M rpaduKoB, JieJaTh BBIBOJBI IO
pe3ysbTaTaM HCCIEOBAHNUS;

POBOJUTH KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIUYUH (CpEHaHSS
CKOPOCTh M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJHOTO MAaJIeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUS CKOJBKCHHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacToTa M
nepuoJ; KoieOaHWii MaTeMaTH4eCKOro U TMPYKUHHOTO MAaSTHHKOB,
onTHYecKas Ccuia coOuparoniedl  JIMH3bI, PAJUOAKTUBHBIN  (HOH):
TUTAHUPOBATh HM3MEPEHUsS, COOMpATh SKCIECPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOJTHATh U3MEPEHUS, CICIys MPEIOKEHHON WHCTPYKIIUU, BBIYUCIIATH
3HAYCHHE BEIIMYMHBI U aHAJTU3UPOBATH MOYUYECHHBIC PE3YJIbTAThI C YUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHHI;

coOmr01aTh MpaBUiia TEXHUKNA 0€30MaCHOCTH TIPH paboTe C 1abopaTopHBIM
000pyI0BaHUEM;

pasnuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (DH3WYCCKUX MOJIETICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJelh aToMa, HYKIOHHAas
MOJIeNIb AaTOMHOTO SI/Ipa;

XapaKTepHU30BaTh TPHHIIMIBI  JEHCTBUS H3YYCHHBIX IPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA WX OMUCaHUA (B TOM 4YHUCIE:
CIUIOMETp, JATYMKU TIOJNIOKCHHsSI, PACCTOSHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckom, Qoroanmapar, ONTHYECKHE CBETOBOJIbBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YS 3HAHHUS O
CBOMCTBax (PU3MYECKUX SBJICHUW W HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH,

HCITOJIB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTHYECKUX TMPOIECCOB
Opy pEeHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
OCTPOEHUS U300pAKEHUM B IJIOCKOM 3€pKajie U coOMparouiei JIMH3E;
MPUBOAWTh  MpPUMEpPhl  (HaxXoAWTh HWHPOPMANMIO O  TMPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUX 3HAHUNW B TMOBCETHEBHOMN
KU3HU JI71s1 obecrieueHnuss 0€30MacHOCTH MPpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMSI 3J0POBbS M COONIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIOIEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpManuK (U3UYECKOTO COJACpKaHUS B
HNHTepHeTe, caMocToATENHHO (POPMYIHPYST TTIOMCKOBBIH 3aIPOC, HAXOIUTh



NyTH OMNpEAeSIEHNUs JOCTOBEPHOCTH MOJYYEHHOW MH(OpMALMKU HA OCHOBE
UMEIOIIUXCS 3HAHUHN U JOIOJHUTEIIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEPATYpPy (PU3NYECKOTO  COAEPKAHMS, CIPABOYHBIE MaTEpHabl,
pecypcesl cet MIHTEepHET, BiianeTb NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl THPOPMALIMU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
nH(pOpMaUMU M3 HECKOJbKUX HCTOYHUKOB (PU3HUECKOTO COJEpKaHus,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM MIIM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IMIPU 3TOM TIPaMOTHO  MWCIOJB30BAaThb  U3YYEHHBIU
NOHATUIHBIA anmapar W3y4yaeMoro pasziena (U3NKH U CONPOBOXKAAThH
BBICTYIUICHUE Mpe3eHTalMeil ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koun4yecTBO 4acoB DI1eKTPOHHBIE
Ne HaumeHnoBaHue pa3jiesioB u Kontpossbie | TIpaxrmueciue (uudposbie)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAOIIEro Mupa
but6mmoreka IIOK
11 ) - 2
M3MKa - fdyka o npapone https://m.edsoo.ru/7f416194
but6mmoreka IIOK
1.2 o 2 1
HBIACCINC BETHHIHRT https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAaYUYHBIN METOT 5 1 bubmuoreka IIOK
' MIO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo paznemy 6
Pa3nen 2. [lepBoHayajibHbIe CBeJIEHUSI O CTPOEHUM BellleCTBA
bubnuoreka [IOK
2.1 C 1
TPOCHHE BEMecTRa https://m.edsoo.ru/7f416194
59 JIBM>KeHUE U B3aNMOJICCTBHE 5 1 bubmmorexa [JOK
' 4acTHIl BelecTBa https://m.edsoo.ru/7f416194
93 ArperaTHbl€ COCTOSTHUS 5 bubnuoreka LIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3znen 3. /IBH:KeHHe M B3aUMOjIeilicTBHE Tell

3.1

Mexannueckoe IBUKEHHUE

bubnunoreka [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

bubnuoreka [JOK

3.2 Muepuus, macca, n10THOCTS 4 1 https://m.edso00.ru/7f416194
Bbubnuoreka [JOK
3.3 Crna. Bupet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. JlaBiieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
aBieHue. [lepenaua
41 I[aBJ'IeHI/IH TBE p LII[MI/I TelaMH 3 bubmmorexa [OK
' A pa > https://m.edso00.ru/7f416194
SKUIKOCTIMM Y ra3aMu
but6mmoreka IIOK
4.2 JlaBieHue KuaKoCTH S https://m.edsoo.ru/7f416194
but6mmoreka IIOK
4, A
3 TMOC(EpHOE JTaBIICHUE 6 https://m.edsoo.ru/7f416194
44 Jle¥icTBHUE >KUIKOCTH 1 Ta3a Ha 7 3 Bbubnuoreka [JOK
' MOTPYKEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. PaGoTra 1 MOIIHOCTH. DHePrus
Bbubnuoreka [JOK
51 Pabota u mommocts 3 1 https://m.edsoo.ru/7f416194
bubmnoreka IIOK
5.2 Hpocrsie Mexamm3mb1 S 1 https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
53 Mexanmeckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

[10 ITIPOTPAMME




8 KJIACC

KoaunuecTBo 4acoB

DJIEeKTPOHHBbIE
Ne HaumeHnoBanue pa3ie/io Konrpossbie | TIpaxrmeciue (uudposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TensioBblie siBJIeHUSsI
11 CrpoeHue u cBoicTBa 7 bubnuoreka LIOK
' BEILIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tennossie mpoeccet 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHU
DIIEKTpUYECKHE 3apsbl.
2.1 3a H)IT(]ZHHBIG TeHaII)/I jx 7 1 bubmmorexa [IOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMO/ICIICTBHE
IlocTosHHEIH bu6mmoreka IIOK
2.2 . 20 2 7
JJIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka IIOK
2. M 1 1
3 ATHITTHBIC ABICHIA 6 ° https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHast 4 bubmuoteka [IOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro o paznemy 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO
- 68 4 145

YACOBIIO ITPOTPAMME



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

9 KJIACC

KoaunuecTBo 4acoB

DJIEeKTPOHHBbIE
Ne HaumeHnoBanue pa3ie/io Konrpossbie | TIpaxrmeciue (uudposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Mexanu4eckue siBJIeHHS
11 MexaHn4ecKoe JIBUKECHUE 10 1 bu6mmoreka [IOK
' Y CIIOCOOBI €r0 OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAMMOACHETBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3 10 3
AKOHDE COXpAEHIt https://m.eds00.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. MexaHu4eckue KoJjiedaHus U BOJHBI
bu6mmoreka [IOK
2.1 M 7
CXAHIUECKHE KoNeOanHs 3 https://m.edsoo.ru/7f41a4a6
59 MexaHn4eCcKue BOIHEL. 8 1 3 bu6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. DiIeKTPOMarHuTHoOE MoJie ¥ 3JIeKTPOMATrHUTHbIE BOJIHBI
31 DNEKTPOMAarHuTHOE N0JIE U 5 9 bubnuoreka LIOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 6
Pa3nen 4. CBeToBbIE SIBJICHUSA
4.1 3aKOHBI pacpOCTPAHEHUS 6 2 bubnuoreka LIOK



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

cBeTa https://m.edsoo.ru/7f41a4a6
JIMH3BI ¥ ONITUYECKHUE bubmuoreka [IOK
4.2 6 3
puOOpbI https://m.edsoo.ru/7f41a4a6
43 Paznosxenue 6enoro cBera 3 5 bu6mmoreka [IOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 5. KBantoBble ABJICHUA
Hcnyckanue u
51 TMTOTJIOLIECHHE CBETa 4 1 bubmorexa LIOK
) B https://m.edso00.ru/7f41a4a6
aToOMOM
bubmmoreka IIOK
52 | CTpocHme aTOMHOTO 1pa 6 ! https://m.eds0o.ru/7f41a4a6
bubmuoreka [IOK
53 Flnepupie peaxiin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3neu 6. [loBTopuTe/ibHO-00001IaI0IIUI MOYJIb
[ToBTOpEeHUE M 00600IICHIE
6.1 coZlepKaHus Kypca 9 2 bubmorexa LOK
' AeP P https://m.edsoo.ru/7f41ada6
¢uzuku 3a 7-9 xnacc
Hroro o pasneny 9
BIIEE KOJIMYECTB
OB 0 CTBO 102 27

YACOBIIO ITPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTponbhsbie
padoThbI

IIpakTHuyeckue
padoThI

Jlara
U3y4eHHs

DJIeKTPOHHbIE
uu@pposbIe
o0pa3oBaTejibHbIE

pecypchl

®u3nka — HayKa 0 IpHUpo/Ie.
SIBieHUs IPUPOBIL.
Du3nueCcKHe SIBICHUS

MexaHndeckue, TEIIOBEIC,
AJIEKTPUIECKHE, MAaTHUTHBIE,
CBCTOBBIC, 3BYKOBLIC ABJICHUA

duznyeckre BeITMUNHBI U KX
U3MepeHue

Ypok-uccnenoBanue
"N3mepeHue TeMieparypbl
IIPU IIOMOIIU XKUAKOCTHOTO
TEPMOMETpA U JIaTYNKA
TeMrneparypbl"

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU U3Y4YalOT
IpUpOY.
EcrecTBEHHOHAaYUYHBIN METOT
no3Hanus. Onucanue
(u3nYecKuX SBJIECHUH C
IIOMOIILI0 MOJEIIEN

bu6mmoreka IIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue



https://m.edsoo.ru/ff09f72a

"IIpoBepka ruIoTe3bI:
JIAIBHOCTH MOJIETA [IAPHKA,
MYyIEHHOTO TOPU30HTAIBHO,
TeM OoJIbIIIEe, YeM OOJIBIIIE
BBICOTA IycKa"

Crpoenue BeutectBa. ONbITHI,

7 JOKa3bIBaIOINE JUCKPETHOE brbmorexa IIOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
8 JIBU>KeHUEe YacTHI] BEIIeCTBA bubmmorexa IOK
HBeH https://m.edsoo.ru/ff0a013e
Vpoxk-uccnenoBanue « OTBITHI
9 10 HAOJIIOIEHUIO TEILIOBOTO
pacuIMpeHus Ta30B»
10 ArperaTHbl€ COCTOSAHUS
BeEIeCTBA
Bzaumocss3p Mexny
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX
bubmuoreka [IOK
11 COCTOSIHUSIX U UX
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHBIX COCTOSIHUHN BOJIbI
Mexanundeckoe IBHKEHUE.
12 PasnomMmepHoe u bubmmorexa LIOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE IBHIKCHUE
13 Cxopocts. Equautisn bubnunoreka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU bubnuoreka [IOK

JBHMXKCHUA

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

Wuepuus. 3akoH UHEPLUH.
B3anMopeiicTBrue TEN Kak
MIPUYMHA U3MEHEHHS CKOPOCTH
JIBVDKCHUS TEll

bubmuoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IImoTHOCTE BeniecTBa. Pacuer
Macchbl U 00bEMa Teja 10 €ro
[UIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlabopaTtopHnas pabota
«OrmpenierieHue II0THOCTH
TBEPIOTO TEIa

18

Penrenue 3aga4 no reme
"[TnoTHOCTH BemiecTna"

bubmuoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cwuita KaK XapaKTEepUCTHKA
B3aumMmoencTaus teia. Cuna
ynpyrocTy. 3akoH ['yka

20

JlaGopatopHas pabota
«3yueHne 3aBUCUMOCTH
pacTspkeHus (aedopmarim)
NPYKUHBI OT IIPUIIOKEHHON
CHJIBD)

21

SIBnenue tarorenusa. Cuia
TSKECTHU

22

CBs13b MEXK Y CHIIOHN TSXKECTH
1 Maccoi Teaa. Bec Tena.
Pemenne 3a1a4 no teme
"Cuna tspxectn"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuia TskecTH Ha APYTrux
miagerax. Puznyeckue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XapaKTePUCTUKH IIAaHET

bubmuoreka IIOK

24 Hsmepetne cir. Jinavomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CuJI,

26 HaIpaBJIEHHBIX 110 OJIHOMI bubmmoreka LIOK
npsiMoil. PaBHoencTByOIAs https://m.edsoo.ru/ff0ala70
CHJT

97 Pewenne 3amau o reme
"PaBHOAEMCTBYIOIIAs CUIT"

TpeHue CKOIbKEHUS U TPEHUE

28 nokos. TpeHue B npupone u bubmmorexa [HOK
TexHIKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas paboTa
«3yueHne 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBbKEHHS OT bubmuoteka [IOK
CHUJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIINUXCS
MTOBEPXHOCTEN
Pemenue 3anau Ha

30 ompesiesieHue
PaBHOAECUCTBYIOIIECH CHJIbI
Pemenue 3anay no remam:

31 «Bec tenay, «I'paduueckoe bubmuoteka [IOK
n300paxeHue cuin, « CUITbD», https://m.edsoo.ru/ff0alde0
«PaBHOJENCTBYIOIIAS CHID)

32 KonTponbnas pabota no



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TeMaM: «MexaHH4IeCKoe
JIBIDKCHUE», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I'padmaeckoe nzo0paxeHue
cuny, «CHITBD)

Hasnenune. CriocoObl

33 MEHBIICHUS U YBEJIUUYECHUS Bubmiorexa HHOK
y B https://m.edsoo.ru/ff0a20a6
JaBIICHUSA
JlaBneHnwne raza. 3aBUCHMOCTD
34 IaBJIEHUS ra3a oT 00béMma bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEMIIepaTypbl
Ilepenaua naBnenus
35 TBEPABIMU TEJIaMH, bu6mmoreka [IOK
JKAOKOCTSIMU U ra3aMU. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
JlaBieHue B )KUJIKOCTHU M Tase,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3amau mo teme
37 «JlaBneHue B )KUJIKOCTH U buGmnorexa LIOK
https://m.edsoo.ru/ff0a2826
raze. 3akou [Tackaims
bubmuoreka IIOK
38 Coo0
OODIHAIOIIHECA COCYIbI https://m.eds00.ru/ff0a2970
39 I'unpasinnyeckuii mpecc buGmnorexa LIOK
b p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmHeBoit
SKUAKOCTHBIM HAacoc
41 Atmocdepa 3emin. [Tpuannbt Bubmoreia LIOK

https://m.edsoo.ru/ff0a2b5a



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

CyILLIECTBOBAHUS BO31YIIIHOU
000JI04KH 3eMITH.
3aBUCUMOCTB aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HAJl
YPOBHEM MODsI

42 Bec Bo3znyxa. ATmocgepHoe bubnuoreka [IOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocepHoro bu6numoreka LIOK
nasienus. OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(EpPHOTO
44 aBJICHHUS OT BBICOTHI HA, Bubmorexa [IOK
A s https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
Bapomerp-anepon.
45 ATpMOC(;E HoepnaBIJLIeHHe Ha bubmorera [OK
P https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
46 Pemenne 3amau nmo teme
"ATtmocdepHoe naBnenue"
JlelicTBue )KUIKOCTH U ra3a Ha
47 HOTPY;KEHHOE B HUX TEJIO0 bubmorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlaboparopHas pabota
«Omnpenenenue
48 BBITAJIKHUBAIOIIEH CHITBI Bubmorexa IIOK
. . ’ https://m.edsoo.ru/ff0a33fc
JIEUCTBYIOIIEH Ha TeJO,
MOTPYKEHHOE B )KUIKOCTH)
JlaGopaTopHas paboTa 1o
bu6mmoreka [IOK
49 TeMe «lccieqoBaHue

3aBUCHUMOCTH B€Ca TCJIa B BOJIC

https://m.edsoo.ru/ff0a3514



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

0T 00BEMa MOTPYKEHHO B
KHUAKOCTh YaCTH TeJa»

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KoHcTpynpoBanue
apeoMeTpa WiH
KOHCTPYHUPOBAHUE JIOAKU U
omnpeacieHue eé
rPY30MOaABEMHOCTH"

52

Pemenne 3aga4d mo remMam:
«ITnaBanue cymos.
BosnyxomnnaBanue,
«/JlaBiieHME TBEPABIX TEI,
JKHJKOCTEH U Ta30B»

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

Momnocts. EqnHunbe:
MOIIIHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMO MPU

HOoabEME 10 JecTHHUIE"

56

IIpocTteie MexaHu3Mel. Peryar.

PaBHOBecue cui Ha pblyare

57

KoHnTtponbHas paboTa 1mo teme

«JlaBneHue TBEpABIX TEI,
SKHIKOCTEH U ra30B» /

Bcepocculickas nmpoBepoyHas

pabota



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

PesepBHrlIit ypok. Pabota ¢
TEeKCTaMU 1o Teme «/laBieHue
TBEPABIX TEN, )KUAKOCTEU U
ra3oB» / Beepoccuiickas
poBepoyHas paborta

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Priuaru B TexHUKE, OBITY U
npupoze. JJaboparoprast
pabota «MccrnenoBanue
YCIIOBHI PAaBHOBECHSI phIuaray

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Penrenue 3amau no teMe
«YCcI0BUS paBHOBECHS
pbIyara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddummenT monesnoro
JIEUCTBUS MEXaHU3Ma.
JlabopaTtopHnas pabota
«3mepenue KI1J] HakstoHHOM
TUIOCKOCTI

0.5

62

Penrenue 3amad mo reme
"Pabora, momHoCTh, KIT/T"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

64

MexaHuveckas SHeprusl.
Kunetnueckas u
MOTCHITHAIbHAS YHEPTUS

3aKOH COXpaHEHHUs
MEXaHUYECKON YHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKcrepUMEHTaIbHOE
ONpeIeIeHUE U3MEHECHMS
KUHETUYECKON U
MOTEHIIUAIBHOU 3HEPTUU ITPU



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTbIBaAHHUH TCJIa I10
HaAKJIOHHOM IIOCKOCTH"

66

KonTponbhas paboTa 1o teme
«PaboTa 1 MOLTHOCTb.
OHeprusn»

67

PesepHbiit ypok. Pabora c
TEKCTaMH 110 TeMe

"MexaHn4ecKoe aBmKeHue"

bubmuoreka IIOK
https://m.edsoo.ru/ff0adee6

68

PesepBHeIil ypok. PaGora ¢
TekcTaMmu 1o teMme "Pabora.
MortuHocTh. DHeprus"

OBIIEE KOJIMYECTBO HACOB
[10 ITIPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoJsnuyecTBo 4acos

JJIeKTPOHHBbIE
Ne ara u(ppoBbIE
Tema ypoka Kontpouabnbie | IlpakTuyeckue A uup
n/n Bcero u3yuyeHusi ~ oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUYECKON 1 bubnuoreka LIOK
TEOPHUH U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
5 Macca u pazmep aTOMOB U 1
MOJIEKYJI
Mogenu TBEPAOTO, KUIKOTO U
3 ra3006pa3HOI;o CO(’JTOSIHI/Iﬁ 1 bubmorexa [OK
https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OObsicHEeHnE CBOMCTB
TBEPJIOTO, JKUIKOTO U
4 razo00pa3HOro COCTOSTHUMN 1
BEIL[ECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU
5 Kpucrannmyeckue u 1 bubmuoteka [IOK
aMmopgHbIE TeIa https://m.edsoo.ru/ff0a5800
CmauuBaHue u
bubmuoreka [IOK
6 KallWUISIPHOCTb. 1
https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HATSKEHHE
7 TeroBoe paciupeHue u 1 bubnuoreka [IOK

CXKaTue

https://m.edsoo.ru/ff0a5a26



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

Temmnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTBIO 1
TEIUIOBOTO ABM)KEHUSI YACTHI]

BHyTpeHHsis sHeprus.
bu6mmoreka [IOK
9 Croco0bI U3MEHEHHUS
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHepruu
10 Bunp! Temionepenaun bubmmorexa [OK
a e https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHIus
"ITpakTryeckoe
1 HCTIOJIb30BAHUE TETUIOBBIX bu6mmoreka [IOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepUajoB B LEJAX
sHeprocOepexeHus"
12 KoanuecTBO TEMIOTHI. bu6mmoreka [IOK
VY nenpHaAsS TEINIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 6anmanca. Term1ooOMeH U bubmnorexa LIOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOEC PAaBHOBECHE
JlaboparopHast paboTa
"UccnenoBanue ABJICHUS
bu6mmoreka [IOK
14 TeII000OMeHa Tpr
. https://m.edsoo.ru/ff0a6a98
CMEIIUBAHUH XOJIOTHOH U
ropstueit BoasI"
Pacuer Kon4uecTBa TEILIOTHI,
HEOOXOIUMOTrO I
15 HarpeBaHus Teaa U

BBLACIACMOTO UM IIPU
OXJIAXKACHUHN



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaGoparopHas paboTa

bubmuoreka [IOK

16 "Onpenenenne yaeIbHON
pel e " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEILIECTBA
17 DHeprus TOIUINBA. Y JebHas bubmuoteka [IOK
TEIUIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBieHue u OTBEpAECBaHNE
18 KPUCTAJIMYECKHUX TEII bubmnorexa LIOK
p ' https://m.eds00.ru/ff0a71d2
VY nenpHaAs TEMI0TAa TNUIABJICHUS
Jlaboparopnas pabora
19 "On EﬂenzHHe pz[enLHoﬁ Bubmiorexa IIOK
P Y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIaBJICHUS JIbAA
20 [TapooGpazoBaHnue u bubnuoreka LIOK
KoHeHcauus. Mcrnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temora
napooOpa3oBaHus U
bu6mmoreka [IOK
21 KOHAEHCAIINN. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a786¢
TEeMIIepaTypbl KUTIEHUSI OT
aTMoc(hepHOTro JaBiICHUS
BnaxnocTs Bo3myxa.
JlaboparopHast paboTa
29 "Onpenenchue bu6mmoreka [IOK
. https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBLHOMN BIaKHOCTH
BO3qyXa"
Pemenue 3amau Ha
23 ompeeNieHUe BIaKHOCTH
BO3/yXa
o4 [IpunHIHIB paOOTHI TEIIOBHIX

nsurateneil. [Tapoas



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TypOuHa. /IBurareins
BHYTPEHHETO CTOPaHUs

25

KIIJI TerioBoro ABUTaTEeNs.
TernoBbie ABUTATEIN U
3aIUTa OKPYKAKOIIEH CPeIbl

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

26

3aKOH COXpaHEHHU U
IpeBpaIleHHS YHEPTUH B
TCIUIOBBIX IMpoueccax

27

[ToaroroBka Kk KOHTPOJIBHOM
pabore o Teme "TemnoBbie
sBiacHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUI
BemecTna

bubmuoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KontposbHas pabora 1mo reme
"TermnoBkle IBICHUA.
N3meHeHune arperaTHbix
COCTOSIHUM BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarus Ten. J[Ba pona
AIEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenoBanue
"DnexTpuzanus Tea
WHIYKIMEN U TIpU
CONPUKOCHOBEHHUH"

31

BzaumonencTeue 3apsiKEHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE MOJIE.
HarmpsxkeHHOCTBD
3JIEKTPUYECKOTO MOJISL.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[IpuHnun cynepnosuuuu
BIIEKTPUYECKUX MOJIEH

Hocurenu sanektpuaeckux

33 3apsA0B. DIeMEHTApHBIN
3apsna. CtpoeHue aToma
IIpoBOIHUKY U JUDIIEKTPUKH.
34 3£(OH COXpaHEHUs v bubmotexa [OK
p https://m.edsoo.ru/ff0a8ef6
AJIEKTPUIECKOTO 3apsiaa
Pemenue 3anau Ha
35 MIPUMEHEHNE CBONCTB bubmorexa [OK
P https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPSI0B
DIIEKTPUUYECKUI TOK, YCIIOBUS
36 €ro CyIleCTBOBAHMSI. bubnnoreka [IOK
HcTouHnKH 3IIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelcTBUS DIIEKTPUYECKOTO bu6mmoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-ucciaenosanue
38 "JleficTBHE 2IEKTPUUECKOTO 1
T10JISI Ha TIPOBOJTHUKHU U
JTUDJIEKTPUKA"
39 DIIEKTPUUYECKHI TOK B bubnuoreka LIOK
MeTalnax, XUIAKOCTAX U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas Lenb U €€
COCTaBHBIE YaCTHU
Cuna Toka. JJaboparopHas
" bubmuoreka [IOK
41 pabota "H3mepenue u 0.5

peryinupoBaHHe CUIIbI TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpUUECKOe HAPSKEHUE.
Boasr™etp. JITabopatopHas
pabota "N3mepenue u
peryiaupoBaHue HanpsKeHus"

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

CornpoTHBIeHHE TPOBOTHUKA.
VY ienbHO€E CONPOTUBIICHUE
BEIIEeCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnas pabota
"3aBUCUMOCTD
AIEKTPUYECKOTO
COIIPOTHBIICHUS TIPOBOTHHKA
OT €ro JUTUHBI, TUTOIIA I
HIONIEPEYHOTO CCUCHHS U
MaTepuana"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTh CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4yacTKa Lenu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UYILETO uepes3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa M HaNpPsHKEHHsSI Ha
pe3uctope"

bubmuoreka IIOK
https://m.edsoo.ru/ff0aa04e

47

HOCJ’ICI{OB&TCJ’IBHOG u
napauiCJIbHOC COCANHCHUSA
IMPOBOJAHUKOB

48

JlaGopaTopHnas pabota
"[IpoBepka mpaBuiia
CJI0’KEHUS HANPS)KCHUM IIPU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

MOCJIEA0BATEILHOM
COETMHEHUH JIBYX
pe3uctopos"

JlaGopaTopHas pabota
"IIpoBepka npaBuia 1151 CUIIbI

bu6mmoreka [IOK

49
TOKA IIPU NapaJIIeIbHOM https://m.edsoo.ru/ffOaadle
COEIMHEHUH PE3UCTOpPOB"
Pemenne 3anau Ha
50 npuMeHeHue 3akoHa Oma s bubmuoreka [IOK
Pa3IUYHOrO COCUHEHUs https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
PaGota u momHOCTH
51 JJIEKTPUYECKOT0 TOKA. 3aKOH bubmmorexa [IOK
' https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenma
JlaboparopHast paboTa
59 "Onpenenenue paboThl U bu6nmnoreka IIOK
MOIIHOCTH DJIEKTPUYECKOIO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJeKTpUYecKue ey 1
53 HOTPEOUTEH ITEKTPUIECKOI bubmmoreka LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostHHBIE MArHUTBI, UX
B3aHMOJICHCTBHE
Ypok-uccnenoBanue
55 "Uzyuenue nomnei bubmiorexa [OK
. " https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MarHUTOB
bubnuoreka LIOK
56 MarnuTtHoe nosie. MaruutHoe u

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

oJjie 3eMIIHM U €r0 3Ha4YEHHUE
U1 )KU3HU Ha 3eMiie

S7

ITonroroBka Kk KOHTPOJIBHOM
pabore 1o Teme
"DneKTpruYecKue 3apsabl.
3apspKeHHbIE TeJla U UX
B3aUMOJEUCTBHS.
IToCTOSTHHBIN IEKTPUYECKUN

TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KoHnTtposnbHas padoTa 1mo Teme
"DJIeKTpUYECKUE 3apsibl.
3apsKEHHbIE TeJla U UX
B3aUMO/IEHCTBHSI.
ITocTOsTHHBIN 3JIEKTPUYECKUI
Tok" / Beepoccuiickas
poBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblil ypok. Pabora c
TEKCTaMU 110 TeME
"TToCTOSHHBIN AIEKTPUUECKUIN
ToK" / Beepoccwuiickas
npoBepoyHas pabora

bubmuoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarautHoe
T0JIE AJIEKTPUIECKOTO TOKA
MarHuTHO€ 1oJie KaTyIIKH ¢
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[Ipumenenue
3JIEKTPOMArHUTOB B TEXHHKE.
JlaboparopHast paboTa
"U3ydeHue nencTBus

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

MArdHuTHOTI O I10JId Ha
MPOBOJHUK C TOKOM"

62

DJIEKTPOABUTATENH
MOCTOSTHHOTO TOKa.
Hcnone3oBanne
AJIEKTPOIBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcrnopte. JlabopaTopHas
pabota "KonctpyupoBanue u
U3yueHHe padoThI
aJeKTpoaBHUraTens"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ac86¢c

63

Oneitel @apanes. 3aKoH
3JIEKTPOMAarHATHOMN
uHaykuuu. [Ipasuno Jlenna

64

Onektporereparop. CrocoOs
TIOJTYYCHHS DIICKTPUUCCKON
9HEPruu. DIEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTUH

65

ITonroroBka Kk KOHTPOJIBHOM
paboTe 1o Teme
"DnexkTpuyecKkue u
MarHMTHBIE sIBJICHUA"

66

KonTponbHas pabota 1o teme
"DnexTpuueckue u
MarduTHBIE IBiIcHUA"

bubmuoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PeseprHrlit ypok. Pabora ¢
TeKkcTaMu 110 TeMe " TermtoBnie
ABJICHUS"

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



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

PesepaHslii ypok. Pabora ¢

68 TEKCTAMU 110 TEME 1
"MaruurtHele aBiaeHusd"
OBIIEE KOJIMYECTBO HACOB 68 145

[10 [TIPOT'PAMME




9 KJIACC

KoanuecTBo yacoB

JJIeKTPOHHBbIE
° T u¢poBbI
N Tema ypoka Kontpoubnbie | IIpakTuyeckue Jlara uHpposbie
n/n Bcero u3yueHusi ~ oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 MexaHndeckoe IBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcyera. Eub OK
nonroreka
2 OTHOCUTEIHHOCTh 1 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKCHHUSI
3 PaBHOMEpHOE IPAMOIMHENHOE 1 bubimoreka LIOK
JIBIDKEHNE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe
4 IIPSIMOJIMHEVHOE IBUKCHHUE. 1
Cpenansisi © MTHOBEHHAS
CKOpOCTh
[Ipsamonunerinoe BuGmiorexa LLOK
5 PaBHOYCKOPEHHOE ABH)KECHHUE. 1 httos://m.edsoo.ru/ff0adgda
Yckopenue T '
CkopocTh IPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO IBUKEHUSI. 1
I'padux ckopoctu
JlaGopaTopHas pabota
"OmnpeneneHue yCKOpeHus Tena Eub OK
noIMoTeKa
7 MIPU PaBHOYCKOPEHHOM 1 1 oreka I

NBIDKEHUH 110 HAKJIOHHOU
IUIocKocTH"

https://m.edsoo.ru/ff0adb18



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

CB0OOIHOE TaZIEHUE TEIL.

8
OmnbiTel ["annnest
PaBHOMEpHOE ABMXKEHUE TIO
9 okpyxHocTH. [leproa u yactora bubnuoreka LIOK
obparmenus. JInaeitHas u https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 enTpocTpemMurenbHOE
YCKOpEHHe
1 [1epBb1it 3akoH HproTOHA. bubnmoreka [JOK
Bexkrtop cumbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6mumoreka IIOK
PaBHoxelicTByIOIMIAs cuina https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HetoToHA. bubnmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
1 Pemenue 3anauy Ha npuMeHeHNE bubnuoreka [IOK
3ak0HOB Hpr0TOHA https://m.edsoo.ru/ffOaeb6c
bubmuoreka [IOK
15 Cha ynpyrocTH. 3akou I'yka https://m.edsoo.ru/ffO0aeca2
16 Pemenue 3agau no teme «Cuna
YOPYTOCTID)
JlaboparopHas pabota
17 «On I; GJII;HI/ICI:KCCTKOCTI/I bubmorexca LIOK
ot https://m.edsoo.ru/ffOaee28
NPY>KUHBD
bubmuoreka [IOK
18 Chia penus https://m.edsoo.ru/ff0af738
Pemenue 3ama4d mo reme «Crita bubmuoreka [IOK
19
TPEHUS https://m.edsoo.ru/ffOafa26
20 JlaboparopHas pabota bub6nuoreka LIOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpeznenenue KodppuIreHTa
TPEHUSI CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8be

21

Pemenue 3agau no reme
"3akonbl Hetorona. Cuna
ynpyroctu. Cuna Tpenus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e

22

Cuna TSHbKeCTH U 3aKOH
BCEMHPHOTO TATOTCHHSI.
Yckopenue cBOOOHOTO
MaJaCHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0af044

23

VYpoxk-koHpepenuus "J[Buxenne
TEJ BOKPYT TPAaBUTAILIMIOHHOTO
neHTpa (ConmHevHas cucTema).
lamakTukn"

24

Permrenne 3amay o reme "Cuia
TSOKECTH U 3aKOH BCEMUPHOTO
TAroreHus"

bubmuoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

ITepBast kocMHuecKasi CKOPOCTb.
HesecomocTs 1 neperpysku

bubmuoreka IIOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecHe MaTepraaIbHON
TOUYKH. AOCOIIOTHO TBEPIOE
Teno. PaBHoBecue TBEPAOTO
TeJa C 3aKPEIUIEHHON OChIO
BpalleHusi. MOMEHT CHIIBI.
LlenTp TsKECTH

bu6mmoreka IIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecHe MaTepuaabHONH
TOYKU. AOCOITIOTHO TBEPI0C
Teno. PaBHoBecHe TBEPAOTo
TeJa C 3aKPEIUIEHHON OChIO
BpaieHus. MOMEHT CHJIBI.



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

LlenTp TsKRECTH

Pemenue 3a1a4 no reme

bubmuoreka [IOK

2 "M .

8 OMer ctbi. Lentp https://m.edsoo.ru/ff0b02b4
TSKECTH
ITonroroBka Kk KOHTPOJIBHOU

29 pabote o Teme "MexaHuueckoe bu6mmoreka LIOK
nBmKeHne. BzanMmonencTeue https://m.edsoo.ru/ff0b0408
ten"

KonTponbHas pabota o teme
30 "MCXI;.HI/I‘JCCK(I))e BUKEHUE Bubmoreica LIOK
N 8 | ' https://m.edsoo.ru/ffOb06ec
Bzaumoneiicteue ten
Nmnynec Tena. IMITysibC CHIIBL.

31 3aKOH COXpaHEHUs! UMITYJIbCA. bubnnoreka [IOK
Ynpyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICICTBUE
Pemenue 3amay mo reme "3akoH bu6mmoreka [IOK

32 "

COXpAHEHUS UMITYJIbCa https://m.edsoo.ru/ff0b096c
VYpok-koHpepeHuus

33 "PeakTUBHOE JBUXCHHE B
MPUPOJIC U TEXHUKE"

34 Mexannueckas paboTta u bubnuoreka [IOK
MOILIHOCTE https://m.edsoo.ru/ff0b0a84
Pabora cuibl TSKECTH, CUITBI bubnuoteka [IOK

35
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHnas pabota

36 «Omnpenenenue pabOTHI CHITBI

TPEHUS IIPU PABHOMEPHOM
JIBIKEHUH Tea 110



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

T OpPI3OHTaJILHOI>'I TTOBCPXHOCTU»

CBs13b 3HEpruu u paboTHI.

37
[ToreHumanpHas sHEpPIrUst
Kunerndeckas sneprus.
38 Teopema 0 KHHETHYECKON bubmiorexa [OK
P https://m.edsoo.ru/ff0b0c32
SHEPruu
39 3aKOH COXpaHEHHUS YHEPTUU B
MEXaHHUKE
JlaboparopHas paboTa
40 «3 peHI/II; 3aI<(I))Ha COXpaHCHUS bubmorexa [JOK
i P https://m.edsoo.ru/ffOb12fe
SHEPTUNY
41 KonebaTenbHOE IBHKCHUE U €T0 bubmuoreka [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromuye KojacoaHus.
42 BBIIZX )KI[ICJ_II-IHI)IG KoaeOanus bubnmorexa LHOK
Y ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuueckui u
PYKHUHHBIN MasTHUKA
Ypok-uccnenoBanue
44 «3aBUCHUMOCTb IIEPUOJIA bubnuoreka LIOK
KOJICOaHMH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChI Ipy3a
45 [IpeBparieHue YHEPTUA MpU
MEXaHUYECKUX KOJIEOaHUSIX
JlabopaTtopHnas pabota
16 «OnpezaeneHue 4acToTsl U bubmmoreka [IOK

nepuojaa Kojaebanui
NPYXKHUHHOTO MasTHHKA)

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

JlaGoparophas pabora
«[IpoBepka HE3aBUCUMOCTH
nepuoja kojaeOaHuii rpysa,
MOJIBEIICHHOTO K HATH, OT
Macchl rpy3a»

bubmuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHndeckue BOJIHEIL.

CBoiicTBa MEXaHUYECKHUX BOJIH.

HpOI[OJ'ILHBIC " TIONICPCUHBIC
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHus
"MexaHHYEeCKHE BOJIHEI B
TBEpAOM Tene. CelicMuueckne
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpakKeHHE 3BYyKa

o1

52

Ypok-uccnenoBanue
"HaOroneHue 3aBUCUMOCTHA
BBICOTHI 3ByKa OT YaCTOThI"

I'pomkoCTb 3ByKa U BBICOTA
TOHA. AKYCTUYECKHI pe30HaHC

53

VYpok-koHpepeHuus
"VI1pTpa3ByK U HH(PA3BYK B
MPUPOJIC U TEXHUKE"

bubmuoreka IIOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "3aKOHBI
coxpaHeHusa. MexaHnyeckue
KoJie0aHusI ¥ BOJTHBI"

bu6nmoreka IIOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas paborta no teme



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

"3aKOHbBI COXpaHEHUS.
MexaHnuyeckue KoJIeOaHus 1
BOJIHBI"

56

DIIEKTPOMArHUTHOE TOJI€.
DNIEeKTPOMarHUTHBIC BOJIHBI

bubmmoreka [IOK
https://m.edsoo.ru/ff0b2abe

S7

CBolicTBa 31EKTPOMArHUTHBIX
BOJIH

58

Ypok-kondepennus "llkana
3JIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue
AIIEKTPOMATHUTHBIX BOJIH JIJIS
COTOBOM CBSI3H"

bu6nmnoreka IIOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccienoanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C TOMOIIIBbIO MOOMIJIBHOTO
tenedona"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3a1a4 Ha onpenesieHne
HaCTOTHI U JJIMHBI
3JIEKTPOMArHUTHON BOJHBI

61

DeKTpoOMarHuTHas pupoia
cBeta. CKOpOCTH CBETA.
BosHOBBIE CBOICTBA CBETA

bu6nmnoreka IIOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera.
IIpssmonuHeliHoe
pacIpoCTpaHEHNE CBETA.
3armenus ConHua u JIyHsl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KE€HUs CBETA.
3epkana. Pemenue 3a1a4y Ha

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMPUMCHCHHUEC 3aKOHA OTPaKCHU
CBC€Ta

64

IIpenomnenue cBera. 3aKOH
MMPCIOMJICHUA CBCTA

bubnmnoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE OTpakeHUE
cBera. Mcnoap30BaHuE TTOJTHOTO
BHYTPEHHETO OTPAXKEHUS B
OINITHYECKHX CBETOBOIAX

bubmuoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTopHnas pabota
"HccneqoBanue 3aBUCUMOCTH
yTJia MPEIOMJIICHUS CBETOBOTO
Jyd4a OT yIJia MaJeHus Ha
rpanuile "Bo3mayx-cTexiao""

67

68

Ypok-koHpepeHIus

" cnoyib30BaHKE ITOJTHOIO
BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IBI, ONITHKOBOJOKOHHAS
CBSI3L"

JIvmser. OnrTnyeckas cuiia
JIMH3BI

bu6nmnoreka IIOK
https://m.edsoo.ru/ff0b3f2c

69

70

[Toctpoenue n3obpaxenuii B
JMH3aX

JlaGopaTopHnas pabota
"Onpenenenne GoOKyCHOTO
pPacCTOSTHUS U ONTHYECKOMN CUITBI
cobuparote TUH3b1"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b444a

bubmuoreka IIOK
https://m.edsoo.ru/ff0b4206

71

Ypok-koHpepeHIus
"OnTuueckue JUH30BLIE

bubmuoreka IIOK
https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

npuoopsr"

72

I'ma3 kak onTHyeckas cucTeMa.

bubmuoreka [IOK

3penue https://m.edsoo.ru/ffOb4684
73 Ypok-konpepenius "JledexTs
3penusi. Kak coxpanuts 3peHue”
Paznoxenue 6emoro ceera B
74 cnektp. OnbiTel HptoTOHA. bubnmoreka [JOK
CrnoxeHue CeKTpaabHbIX https://m.edsoo.ru/ffOc0f4c
uBeToB. Jlucnepcus cBera
JlabopaTtopHas pabota "OnbIThI
0 PA3JI0KEHHIO OEJIOro CBETa B
bu6mmoreka [IOK
75 CIIEKTDP Y BOCIIPUATHIO LIBETA
https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPU UX HAOIIOICHUN
4yepe3 1BETOBbIE QUILTPHI"
Ypok-nipaktukym "BoiHoBbIE
76 CBOICTBA CBETA: JUCIIEPCHS,
uHTephepeHys 1 Audpakuus”
77 Omnbite Pesepdopna u bubnuoreka LIOK
[UIAaHETAapHAsA MOJIENIb ATOMA https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens
aroma bopa
Hcenyckanue U OTioIeHue
79 cBera arToMoM. KBaHThI bubmmorexa [HOK
. ' ) https://m.edsoo.ru/ffOc144c
JIuneiyaTsie CEKTPBI
80 VYpoxk-npaktukym "HaOnronenue bubnuoreka [IOK
CIIEKTPOB UCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
" bubnuoreka LIOK
81 PannoakTuBHOCTH M €€ BUIBI nommorexa L1

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

82 CrpoeHnue aToOMHOTO sJIpa. bubmuoteka [IOK
Hyxkionnas mozaenb https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE TpEeBpALLICHUS. bu6mmoreka [IOK
M3oTorm! https://m.edsoo.ru/ff0clal4
Pemenue 3aga4 mo reme:
84 "PagnoakTuBHBIE Bubmaorexa [IOK
" https://m.edsoo.ru/ff0clb4da
MIPEBPALICHUS
85 [Tepuon nmonypacnana
Ypok-koH(pepeHIus
86 "lfa):[noaKi"I;I}mee A3IIYUYEHUS B Bubmiorexa LIOK
i " https://m.edsoo.ru/ff0c2126
IPUPOJIE, METUIIUHE, TEXHUKE
SInepHble peakun. 3aKOHEI
87 cox paHeHII/)ISI 3apsI0BOTO U bubmnorexa [IOK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET
88 DHeprusi CBsI3U ATOMHBIX SIJIEP. bubnuoreka LIOK
CB43b MaCChI U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amay mo reme
"SnepHbie peakiuu"
Peaknuu cuHTE3a U AeneHUA
90 sanaep. UcTouHUKH YHEPTUN Bubmiorexa IIOK
p- } P https://m.edsoo.ru/ff0c1e88
ConaHia u 3BE31
Ypok-koudepenmus "Anepuas
01 sHepreTuka. JlencTus
pPaauOaKTUBHBIX U3ITYYCHHUM HA
JKUBBIE OpPraHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOM
bu6mmoreka [IOK
92 pabote 1o Teme

"DJIeKTpOMarHuTHOE TOJIE.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNIEKTPOMArHUTHBIE BOJIHBI.
KBauToBrle sBieHus"

KonTponbHas pabota o teme
"DJIeKTPOMarHUTHOE TIOJIE.

93
DIIeKTPOMArHUTHBIC BOJIHBI.
KBanrtosnie aBiaenus"
IToBTOpEHHE, 0000IIEHHE.
94 JIabo ETO HBIE pabOTHI IO bubmorexa LIOK
p” P P o " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumopeiictue Ten
[ToBTOpenue, o6o0ICHNE.

95 Pemenue pacueTHbIx U bubnuoreka [IOK
Ka4yeCTBEHHBIX 3a]1a4 10 TEME https://m.edsoo.ru/ff0c2572
"TemoBsie mpoiecch”

[ToBTOpenue, o6o0ICHNE.

9% Peuienue pacueTHbIX U bubnnoreka [IOK
KaueCTBEHHBIX 3a/a4 110 TEMe https://m.edsoo.ru/ff0c2a22
"KIIJI TermtoBeIX ABUTaTEaCH"

[ToBTOpEeHME, 060OIICHHE.

97 Peuienue pacyeTHbIX U bubnuoteka [IOK
KaueCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexkTpoycTaHOBOK"

IToBTOpeHue, o0000IIEHHE.
98 JIabo ETO HBIE pabOTHI IIO bubnmorexa HOK
p" P P " https://m.edsoo.ru/ff0c2c52
Kypcy "CBeTOBbIE SBICHUS
[ToBTOpenue, o600IIEHNE.
99 Pabota ¢ TekcTaMu 1o Teme bu6mmoreka [IOK

"3aKOHBI COXpaHEHUS B
MexaHuke"

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, o6o0IICHNE.
Pabota ¢ Tekctamu 110 TEME
"Konebauus v BOJIHBL"

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEHME, 0O00OIICHHE.
Pabota ¢ TekcTamu 110 TeMe
"CBeToBBIE ABICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, 06o0IIEHNE.
Pabora ¢ Texcramu o Treme

"KBanToBas u siaepHas ¢puszuka"

OBILEE KOJIMYECTBO YACOB I1O

[NPOI'PAMME

102

27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




HHPOBEPAEMBIE IPE/IMETHBIE PE3YJBbTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHON ITIPOT'PAMMbBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

7 KJIIACC

Kon
NPoBePAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATHUA

1.2

pas3iiniyaTtb SABJICHUSA IIO OIIMCAHUIO HMX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)H3H‘-I€CKO€ SIBJICHUC

13

pacrio3HaBaTh MPOSIBICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaroIlleM MHUpE, B TOM uucie (U3NYECKUe SIBICHUS B MPUPOJE,
IpU 3TOM NEPEeBOJUTh MPAKTUUYECKYIO 33Jauy B y4eOHYIO, BBLAEIAThH

CYIIECTBEHHBIE CBOICTBA (MMPU3HAKH) PU3UIECKUX SBICHUMA

14

ONKCHIBATh HW3yYEHHBIC CBOWCTBA Tel U (pu3MyecKue sBICHUS,
UCTONB3ysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHUU TMPABUIIBHO
TPaKTOBAaTh (U3UYECKUH CMBICI HCMONb3YEMbIX BEJIMYMH, HX
0003HAYECHUS U €IUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYI0 (DU3MUYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKH  M3YYEHHBIX  3aBUCHMOCTEH

(bU3NYECKUX BEITHYUH

15

XapaKTepU30BaTh CBOMCTBa Tel, (U3MUECKUE SBICHUS U TPOIIECCHI,
UCIIONB3YSl M3YyYEHHbIE 3aKOHBI, NpPU HTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHA U 3alUCBIBATh €r0  MaTeMaTHYeCcKOoe

BBIpA)KEHUE

1.6

1.7

OOBACHATh (PU3NYECKUE SIBICHUS, MPOLECChl U CBOMCTBA TEl, B TOM
qyycie W B KOHTEKCTE CUTyallud NPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh INPUYUHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JOrMYeckux ImaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PM3UUECKUX SIBIECHUH, (GU3NUECKUX 3aKOHA WM

3dKOHOMCPHOCTH

pemaTtb paC‘-IéTHBIe 3aJa4u B 1-2 Z[eﬁCTBHH, HCIOJIb3YA 3aKOHBI U




dbopMyiibl, cBs3bIBatOLIME (PU3UYECKUE BETMUUHBI: HA OCHOBE aHaIn3a
YCIOBMSI 3aJaud  3alUChIBaTh KpaTKOE YCIOBUE, TOJICTABIATH
buznyeckue BeIUYUHBI B POPMYJIbI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIIpaBOYHBIC JaHHBIC, HEOOXOAUMBIC VISl PEIICHUS 3a]a4, OIICHUBATH

PEATUCTUIHOCTD MOJIYYeHHOM (PU3NIECKON BEITMUUHBI

18

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh IPHU I[OMOLIU
(1)I/I3I/I‘ICCKI/IX METOOAOB, B OIIMCAHHHM HCCICOAOBAaHHA  BBIACIATH
npoBepsieMoe  MpeAnoyokeHue  (TUIoTe3y),  pazauyarb U
UHTEPIPETUPOBATh MOJYYECHHBIH pe3yiabTaT, HAXOAUTh OIIMOKH B

XO0J¢ OIIbITa, ACJIATh BBIBOABI 110 €T0 PE3yJibTaTaM

1.9

NOPOBOIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
busznyeckux  CBOWMCTB  Tem:  (opMmynHpoBaThb — IpOBEpsieMble
IPEIIONOKEHNs, COOUpaTh  YCTAHOBKY M3  IPEUIOKEHHOIO

000py10BaHus, 3aIIMCHIBATH X0/ OMbITa U (POPMYJIMNPOBATH BHIBOIbI

1.10

BBITIOJIHATH TIPSIMBIE W3MEPEHUsSI C MCIIOIB30BAHUEM aHAJIOTOBBIX U
UQPPOBBIX NPUOOPOB, 3aMUCHIBATH MOKA3aHHUs NPUOOPOB C Y4ETOM

3aJJaHHOI a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

111

MPOBOJIUTh  HWCCJICJOBAHWE  3aBUCHMOCTH  OJHOW  (PU3MUECKOU
BEJIIMYMHBI OT JPYroMl ¢ MWCHOJIB30BAHUEM NPSMBIX HW3MEPEHHU,
y4acTBOBaTh B TUIAHHUPOBAHUM YYE€OHOTO HCCIEIOBAaHMS, COOMPATH
YCTAHOBKY W BBINIOJHATh U3MEPEHHUS, CIEIYS MPEAIOKEHHOMY IUJIaHY,
(GUKCUpPOBAaTh PE3yNbTAThl TOJYYCHHOW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BHJIE TIPEIOKEHHBIX TaOIHIl ¥ TPAPUKOB, 1€JIaTh BHIBOIBI

110 pe3yJibTaTaM UCCIICAOBAHUA

112

MPOBOJIUTh KOCBEHHBIE HM3MEPEHUSI (PU3MUECKUX BEIUYHH, CICHys
MPEIOKEHHON MHCTPYKIIUK: TPU BBHIIIOJIHEHUU U3MEPEHUN cOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY W BBIYHCIATH 3HAUYEHHE HCKOMOM

BCIINYNHBI

1.13

coOmoaTh MpaBWja TEXHUKH Oe30macHOCTH Tpu  pabore ¢

1ab0opaTopHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JAEHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTEpHU30BAaTh IPUHUUIBl JIEUCTBUS H3YYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C TOMOIIBIO WX OMNHMCaHUS,
UCHOJNB3YS 3HaHMS O CBOMCTBAaX (DM3MYECKUX SBJICHUH W

HEe0OXoauMbIe (PU3UIECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPHUBOIUTH TNPUMEPHl  (HAXOIUTh HMHPOPMAIUIO O IPUMEPaXx)
NPaKTUYECKOTO UCTOIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCETHEBHOM
KU3HM I oOecriedeHus Oe30MacHOCTH TIpH  OOpalleHuH ¢
npuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHHUSI 30POBbS U

coOII0ICHHSI HOPM 3KOJIOTUYECKOTO MOBEICHNUS B OKPYIKaIOILEe cpesie

1.16

OCYIIECTBJISATh OTOOP MCTOUYHUKOB MH(pOpMaluu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCSA 3HAaHUM M TyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIJICNIATE MH(OpPMAIMIO, KOTOpas SBISETCS HPOTUBOPEYMBON WIH

MOXKET OBITh He)IOCTOBepHOI\/'I

1.17

UCIIOJIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHONONYJISIPHYIO  JUTEpartypy  (U3NYECKOTO  COJAEpKaHUs,
CIpaBOYHBIE MaTepHualbl, pecypcel ceTu MHTepHeT, BiaaeThb
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpazoBaHus HH(POPMALIUH

U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3l1aBaTh COOCTBEHHbBIC KPATKUE MUCHhbMEHHBIC U YCTHBIC COOOIICHHUSI
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHpoOpMauu (PU3NIECKOTO
COJCpKaHud, B TOM 4YHCJIC HYGJII/I‘-IHO ACJIaTh KPATKHUC COOGH.[CHI/IH (0]
pe3yapTaTax TPOCKTOB WM YYE€OHBIX MCCIICNOBAHHUA, TPH OSTOM
rPaMOTHO HCTOJIb30BaTh HM3yYEHHBIH TMOHATUHHBIN ammapar Kypca

(I)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI.[PIeI>i

1.19

IPY BBITIOJTHEHUN YYE€OHBIX MPOEKTOB M UCCIIEIOBAaHUN pacIpeaesaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33Ja4aMH,
CIEINTh 32 BBHIIIOJIHEHHEM IUIAHA JIEWCTBUH, aJ€KBAaTHO OLICHUBATh
COOCTBEHHBIM BKJIAJ B JIEATENILHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE B3aUMO/ICHCTBHE, YYUTBIBAS MHEHHE

OKPYXKaIOITUX

8 KJIACC

Kon
NpoBePsIeMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11
12

HUCIIOJIB30BAaTh IOHATHUA

pa3in4yaTh ABJICHHA II0 OINMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC€ OIIBITOB, ACMOHCTPHUPYIOIIUX JaHHOC (l)I/ISI/ILIGCKOG SIBJICHUEC

13

pacno3HaBaTh MpPOSBIEHWE W3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3UUECKUe SBICHHUS B MPHPOJIE,
IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/lady B y4EOHYIO, BBIICIATDH

CYLIECTBEHHBbIE CBOMCTBA (MTPU3HAKH) PU3UUECKUX SBICHUM

14

ONHUCHIBATh H3YyYEHHBIE CBOWCTBA Tl U (PU3MUECKUE SIBJIECHUS,
UCHONB3Ysl (U3MUECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TpPakTOBaThb  (DU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YEeHUS U €IUHUIIBI PU3NUYECKUX BEJIIMYMH, HAXOAUTh (OPMYJIBI,
CBA3bIBAIOIME JIAaHHYIO  (DU3MUECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh TpadUKH  M3YYCHHBIX  3aBUCHMOCTEH

(1)I/I3I/I‘I6CKI/IX BCIINYHUH

15

XapaKTepu30BaTh CBOICTBa Tell, (U3MUYECKUE SBIICHUS U TPOLIECCHI,
WCTIOJIB3YSl W3Y4YEHHBIE 3aKOHBI, TPH O3TOM [aBaTh CIIOBECHYIO
GbopMynUpPOBKY 3aKOHAa U 3alHCBIBaTh €ro  MaTeMaTH4ecKoe

BBIPAKCHHEC

1.6

O0BSICHATH (PU3NYECKHUE MPOIIECCHl U CBOMCTBA Tell, B TOM YHCJE U B
KOHTEKCT€ CHTyalud MPAaKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh O0bACHEHHE U3 |
— 2 JOrMYecKHX IIaroB ¢ momoupro 1 — 2 u3ydyeHHBIX CBOWCTBa

(1)I/I3I/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHA UJIKW 3aKOHOMCPHOCTHU

1.7

pemaTth pacuéTHble 3aJaud B 2 — 3 JIEMCTBUA, UCIOIb3Ys 3aKOHBI U
(bopMyIIBI, CBS3BIBAIONTNE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 33/1a4yl 3alIUChIBaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JaHHBIX JJI pelIeHUs 3aJayd, BbIOMpaThb 3aKOHBI U (OPMYIIBI,
HEOOXOoJUMbIe UId €€ pEIIeHUs, MPOBOAUTH Pacu€Thl M CPAaBHUBATH
MOJlyYeHHOE 3HaueHHe (U3MUECKON BEIWYMHBI C HW3BECTHBIMHU

JaHHbIMU

18

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HpPU MOMOLIA
(U3NUECKUX METOJIOB, UCTIONB3Ys OMIMCAHUE UCCIIEOBAHUS, BBIIACISATD
IIPOBEPSIEMOE IPEAIOIOKEHHUE, OLICHUBATh MPABWIBHOCTH IOPSIKA

MMPOBCACHUSA UCCICAOBAHM:, 1CJIaTh BBIBOJbI

1.9

MPOBOJNUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU
¢u3nYecKux ~ CBOMCTB  Tell:  (OPMYyJIUPOBATH  TIPOBEPSEMBIC

OpPEANoNIoKEeHUs,, CcoOUpaTh  YCTAHOBKY M3  IPEUIOKEHHOIO




060py,I[OBaHI/I${, OIIMCBIBATH XO/ OIIbITa U q)OpMy.]'II/IPOBaTB BBIBO/JIbI

1.10

BBITIOJHATE HNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTOBBIX
HpI/IGOpOB 1 JaTYUKOB (pI/I3I/I‘{CCKI/IX BCJIMYNH, CPABHUBATH PC3YyJIbTATHI

U3MEpEeHH ¢ Y4ETOM 3aJaHHON a0COIIOTHON MOTPEITHOCTH

111

NPOBOJIUTH  MCCIIEOBAHMWE  3aBUCUMOCTH  OAHOH  (U3NYECKOM
BEIIMYUHBl OT JPYIrOM C MCIHOJB30BAHUEM IMPSAMBIX W3MEPEHUN:
IUTAHUPOBATh HCCIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
U3MEpPEHUs, Cleaysd  OpeUIOKEHHOMY  IUIaHy,  (DUKCHUPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJE TaONMIl U TrpadHKOB,

ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM UCCIICAO0OBAHUA

1.12

IPOBOAUTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3MYECKMX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbBHYIO YCTaHOBKY,
cienys TPENJOKEHHOW MHCTPYKIMH, W BBIYMCIATH 3HAYCHHUE

BCJIIMYHUHBI

1.13

COGJIIOI[@.TL npaBujia TCXHUKH 0e30MmacHOCTH pu pa60Te C

71a00paTOPHBIM 000PYTIOBAaHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HUX OIMCAHUA, HCIOIb3Ys
3HaHHUA O CBOMCTBaX (UBUYECKUX SIBIEHUH U HEOOXOIuMbIE

(1)I/I?>I/I‘ICCKI/IG 3dKOHOMCPHOCTH

1.15

pacno3HaBaTh IPOCTHIE TECXHUYCCKHE YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI II0 CXE€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYICCKUX Lelell ¢ IOCIEAOBAaTEIbHBIM U napajicJIbHbIM
COCAMHEHUECM 9JICMCHTOB, pasinvas YCIOBHBIC 0003HaYEHHS

AJIIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

NPUBOAWTh TpPHUMEPHl (HAXOauTh HWH(MOpPMAIMIO O MpUMepax)
MPAKTHYECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HM I OOecriedeHus: Oe30MacHOCTH TIpU  OOpalieHuH ¢
npudOpaMu U TEXHUUECKUMH YCTPOMCTBAMHU, COXPAHEHUS 37I0POBbS U

COOJTIOIEHHSI HOPM KOJIOTHUYECKOTO MTOBEJICHUS B OKPYKAIOLICH cperie

1.17

OCYIIECTBIISATH MOUCK HHPOPMAINH (U3HUECKOTO COACPKAHUS B CETU
HNuTepHeT, Ha OCHOBE HWMEIOLIMXCA 3HAHUW WU IYTEM CpPaBHEHHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIICTATh HWHGOPMAINIO, KOTOpas

ABJIIETCS IPOTUBOPEUHUBOMN HIIK MOXKET OBITh HEIOCTOBEPHOM

1.18

HCIIOJB30BaTh IIPpHU  BBIIIOJHCHUU yLIe6HBIX 3a,I[aHI/II7I Hay4HO-




MOMYJISIPHYIO JINTEPATypy (DU3HUECKOro COJAEp)KaHUs, CIPABOYHBIC
Marepuasibl, pecypcbl cetu  MHTepHer; Bianetb npuémMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHusi HHGOPMALIUU U3 OAHOMN

3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

CO3l1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKUE YCTHBIC COOOIICHHUS,
0000m1asi UHGOPMAIIMIO W3 HECKOJBKUX HCTOYHUKOB (DHU3NYECKOTO
CONIEp)KaHUsl, B TOM 4YHUCIIC NYOJIMYHO TMPEICTABISITh PE3yIbTAThI
MPOEKTHOW WJIM HWCCIIECIOBATENIbCKON  JICATEIBbHOCTH, TMPH OTOM
rPaMOTHO HCMOJIb30BaTh HM3yYEHHBIH TOHATUWHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPCSeHTaI_[I/Ieﬁ

1.20

IIPU BBITIOJTHEHUH YYEOHBIX MPOCKTOB M HCCICIOBAHUN (PUINICCKUX
MPOIIECCOB paCIpeAeIATh 00sS3aHHOCTH B TPYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU  3aJlauaMu, CJEIWTh 3@ BBHIIOJHEHUEM IUJIaHa
NEHCTBHUI U KOPPEKTUPOBATH €T0, aJCKBATHO OIICHUBATh COOCTBEHHBIN
BKJIaJl B JEATEIBHOCTH TPYIIbBI, BBICTPAUBaTh KOMMYHHUKATUBHOE

B3aMMOJIEICTBHE, MPOSBIISAS TOTOBHOCTD pa3peliaTb KOHQIUKTbI

9 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p33OBaTeJII)HOﬁ nporpaMmMsbl OCHOBHOT'0 o01ero 06pa30BaHI/Iﬂ

11

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

12

pasiinyaTth ABJICHHUA IO OIMMCAHUIO HMX XapaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (I)I/I3I/I‘{CCKOG SBJICHUC

13

pacrio3HaBaTh IpOSIBIICHHE M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKUe SBJICHHUS B MPHPOJE,
IpU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 337auy B y4eOHYIO, BBLACIATH

CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (U3HUECKUX SBICHHIA

14

ONKCHIBATh H3yYEHHBIE CBOWCTBA Tel U (pU3MUYECKUE SIBICHUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONUCAHUU TMPABUIIBHO
TPakTOBaTh  (DU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYCHHS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIHI,
CBA3BIBAIOIIME JIAHHYI0 (U3MUECKYI0 BEJIMYMHY C JPYTUMHU

BEJIMYMHAMHU, CTPOUTh TpapuKd  HM3YUYEHHBIX  3aBUCHUMOCTEU




(1)I/ISI/ILICCKI/IX BCJIINYHMH

15

XapaKTEepPU30BaTh CBOMCTBA TeJ, (U3MUYECKUE SBICHHUS U TPOIECCHI,
WCIIONb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTeMaTHYeCKoe

BBIPA’KCHUC

1.6

OOBACHATH (PU3UUECKHE MPOLECCH M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISATh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 2
— 3 JIOTMYecKHX IIaroB ¢ TOMOMNIbI0 2 — 3 M3y4YCHHBIX CBOWCTBA

¢du3ngeckux sSBICHNHN, (PU3MUECKIX 3aKOHA MIIN 3aKOHOMEPHOCTH

1.7

pemath pacdy€THBIC 3aauM (omuparommuecs Ha cucremy u3 2 — 3
ypaBHEHUI), WCIONB3ys 3aKOHBI W  (OPMYIBI, CBSI3BIBAIOIINE
¢u3uUecKkne BENWYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/laud
3aIMUMCbIBAThL KPATKOC  YCJIIOBHC, BBISIBJIATE HEAOCTAKOIIUE HUIIN
U30BITOYHBIC JIaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMbIE
AJid pCHICHUA, NPOBOJUTH paC‘-IéTBI U OLCHUBATH PCATUCTUIHOCTDH

MOJYYEHHOTO 3HAYCHUS (PU3NUECKON BEITNINHBI

18

pacno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIU
(GU3MUECKUX METOJ0B, UCIIOJIb3Yys OMHCAHUE UCCIIEOBAHNUS, BBIICISAThH
IIPOBEPSIEMOE TPEIIOJIOKEHUE, OLICHUBATh IIPaBUIIBHOCTh IOPSAJKA
IIPOBEICHUS MCCIIEIOBAHM, JEJIaTh BBIBOJbI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOACHUH U OTIHITOB

1.9

OPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH MU
(U3UUECKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyIOBaHUS, ONUCHIBATH XOJ OIBITA U €ro

pe3ynbTathl, GOpMYINPOBATH BHIBObI

1.10

NPOBOIUTH TMPH HEOOXOAMMOCTH CEPUI0 TPSMBIX H3MEPEHUH,
ompesensis CpelAHee 3HauYeHHE H3MepseMoil BenmuuHbl ((okycHOe
paccrosiHue coOuparoiiei JIMH3bI), 000CHOBBIBATH BHIOOp criocoba

u3MepeHus (M3MEepPHUTENHLHOTO Mprodopa)

111

IPOBOJUTH HCCJIEOBAHUE 3aBUCUMOCTEH (M3NYECKUX BEIMYHH C
UCIIOJI30BAaHUEM IPSAMBIX U3MEPEHUI: IUIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HKCHPOBATH pE3yIbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BHJE TaOIUIHU

l"pa(bI/IKOB, ACJIaTh BBIBOJKI 110 PE3YyJIbTaTaM UCCICAOBAHUA




1.12

IPOBOJAUTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3UYECKHX  BEIUYMH:
IUIAHUPOBATh M3MEPEHHs, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATh HU3MEPEHHUs, Clenys MNPEJIOKEHHON WHCTPYKIIHH,
BBIUMCIIATh 3HAUEHUE BEJIWYMHBI M AHAJIU3UPOBATH IOJTYYECHHBIE

pe3yJIbTaThl ¢ YYETOM 33JJaHHOW MTOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOMmoAaTh MpaBWJIa TEXHUKH OE€30MacHOCTH TMpu  pabore ¢

71a00paTOPHBIM 000PYTIOBAaHUEM

pas3nuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENei:
MaTepuaibHasi TOUKa, a0COJIOTHO TBEPIOE TEJIO, TOUEUHBIN HCTOYHUK
CBeTa, JIyd, TOHKAas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HyKJIOHHas

MOJCJIb aTOMHOI'O sAdpa

1.15

XapaKTepu30BaTh MPUHIUINBI JIEHCTBUS HW3YUYEHHBIX NpPUOOPOB U
TEXHHUYECKUX YCTPOMCTB C OIOPOM HA HX ONMCAHUA, HCIIONb3Ys
3HaHUS O CBOMCTBaxX (PU3MUECKUX SBJICHUH M HEOOXOJUMBbIE

¢duznyeckne 3aKkOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX MPOLECCOB MPHU PEUICHUH Y4YeOHO-TPAKTHUECKUX
3aJa4, ONTUYECKHE CXEMBI [l TOCTPOCHUS U300paKeHUI B MJIOCKOM

3epKaJie ¥ coOuparouiei InH3e

1.17

NPUBOIUTH TMPUMEPHl  (HAXOMUTH HWHPOPMAIUIO O MPUMEPaX)
NPaKTUYECKOTO UCTIONh30BaHUS (PU3NICCKUX 3HAHUH B MOBCETHEBHOMN
KU3HU s obecriedeHHss O€30MacHOCTH TpU  OOpamieHuu C
npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUSI 3J0POBbS U

CO6J'IIO,I[CHI/I$I HOPM 5KOJIOTHYCCKOT'O TIOBCACHUA B OKp}/')KaIOH_[eﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK HHPOpMAINK (HU3UUECKOTO COACPKAHUS B CETU
NHTepHeT, CcaMOCTOSTENIBHO (QOPMYNIHpPYsl TOWMCKOBBIM  3aIpoc,
HaXOJIUTh  MYTU  OMNpPEACNICHUs  JOCTOBEPHOCTH  MOJY4EHHOU
uH(OpMAIIMM HAa OCHOBE HMMEIOIIUXCS 3HAHUN W JOMOTHHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIOJIb30BaTh IPU  BBINOJHEHMM YUYEOHbIX 3aJaHUN  HaAy4HO-
HOMYJISIPHYIO JIUTEpaTypy (U3NYECKOTO COAEPIKaHUs, CIPABOYHBIC
MaTepuansl, pecypchl ceth HTepHeT; BiageTth npUEMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpazoBaHusi HHGOpMaLUU U3 OAHOMN

3HAKOBOM CUCTEMBI B IPYT'YIO




CO371aBaTh COOCTBEHHBIC NHCHBMEHHBIC M YCTHBIC COOOLICHUS Ha
OCHOBe HWH(pOpPMALIMM M3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO

coJlepKaHusl, MyOJIMYHO MPEICTABIATh PE3yJbTaThl MPOEKTHOW WU

1.20 HCCIIEN0BATEIBCKOM EeSITEIILHOCTH, pu 9TOM IPaMOTHO
UCIIOJIb30BaTh U3yYCHHBIH MOHATHHHBIN anmapaT u3y4aeMoro paszeia
(GHU3UKH M CONMPOBOXKAATh BBICTYIUICHHE MPE3CHTAIMECH ¢ yU&TOM
0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB
NpPU BBIOJHCHUN Y4YCOHBIX MPOCKTOB M UCCICIOBAHHMNA (U3NICCKUX
NPOIIECCOB paclpeiessTh 00S3aHHOCTH B TPYIIEC B COOTBETCTBUU C
101 [IOCTaBJIECHHBIMU  3a/Ja4aMH, CJIEIUTh 3a BBIINOJHEHHEM IIJIaHA

JNEUCTBUI U KOPPEKTHPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJIaJl B JEATEIbHOCTh TPYIIbI, BBICTPAUBaTh KOMMYHHUKATHUBHOE

B3aHMO,HCﬁCTBHe, IMPOABJIASA TOTOBHOCTD pa3speCliaThb KOH(I)J'H/IKTBI




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pa3nena

Kon
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUS

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIIEIO MHPA

11

®uszuka — Hayka O Impupozae. SBIeHMs HOPUPOIBL.
@usnyeckue  ABICHUS: MEXAHWYECKHE,  TEIUIOBBIE,

QJICKTPUYICCKUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

Omsnueckue  BenuuMHBL.  M3Mepenue — QuzHueckux
BenmuuH.  Dusmveckwe  npubopel.  [lorpemHOCTh

U3MEpeHH. MexXayHapoaHas CHCTeMa eTUHUIY

13

EcrecTBeHHOHAy4HBI METOJl TMO3HAHUS: HAOJIOJECHUE,
[IOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIOTE3, OObSICHEHHUE

Ha6J'IIO,I[aCMOFO SABJICHUA

14

Ornucanve GU3NIECKUX SIBJICHUH C IIOMOIIIBIO MOJIEIICH

15

[IpakTiueckue paboOThI:

HH#Par##HI3MepeHne pacCTOSIHUM.
#H#HPar#t#l3mMepenne 00bEMa JKUAKOCTH U TBEPIOTO
Tena.

#HHParf##OnpeieneHre pa3sMepoB MaJIbIX TEl.
HH#HPar##l13Mepene  TemnepaTypsl P TIOMOIIU

AKHUJKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIEPATyphl

INEPBOHAYAJIbHBIE CBEJIEHMA O CTPOEHMUM BEILIECTBA

2.1

H##HPar#H###CTpoeHre BellecTBa: aTOMbI U MOJIEKYJIbI, UX
pasMepsl.  OmBITBI,  JTOKa3bIBAIOIIME  JAUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

HH##Par### ]| BrokeHne YacTHUI[  BEIlECTBA. CBsi3b
CKOPOCTH  JIBIDKEHHSI  YacTUI[ C  TEMIIepaTypoil.

BbpoyHnoBckoe nBuxenue, nuddysus

2.3

B3aHMOI[efICTBHe JaCTHLl BEIICCTBA: IIPUTAKCHUC U

OTTAaJIKMBAHUC




#HH#HPart#H## ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHUE

ra3os, JKUIKOCTEH M TBép,[[BIX (KpI/ICTaHJII/I‘leCKI/IX) TCII.

2.4 B3anMocBs3p Mexay CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX M UX aTOMHO-MOJICKYJISPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTudeckue pabOTHI:
##HPar#H##0OLeHka 1uaMeTpa aToMa METOJIOM PsiIoB (c
UCToNib30BaHueM Gotorpaduii).

2.6 H#HH#HPar###OMBITH o  HaOJIOIECHUIO TEIJI0BOr0

paCIIMpPEHHMSI Ta30B.
HHHPar###OnbITEI IO  OOHAPY)KEHUIO JEHCTBUSA CHJI

MOJICKYJIAPHOT'O NPUTAKCHUA

JIBIDKEHHME U B3BAUMOJIEMICTBUE TEJI

31 MexaHnueckoe JIBIDKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKCHHE
HH##HPar###CKopocCTb. Cpennsis CKOpPOCTb npu
3.2 HEPAaBHOMEPHOM JIBKE€HUHU. Pacuér myTu u BpeMmMeHH
JIBYKEHUS
SIBnenne mHepuuu. 3aKOH WHEpUUU. B3anmonerictBue
3.3 TeN KaK MpUYMHA M3MEHEHHUS CKOPOCTH JIBMKEHUS Tel.
Macca kak Mepa HHEpTHOCTH Tela
34 ###Par### InotHOoCTh BemiecTBa. CBS3b IUJIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B €UHUIIC 00bEMa BEIIeCcTBa
3.5 Cuna Kak XapaKTepUCTHKa B3aUMOAECUCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. U3mepenue cuibl ¢
' MTOMOIIIBIO TMHAMOMETpPA
37 ###Par###SIBnenne tarorenuss u cuia tsokectu. Cuma
' TSDKECTH Ha Jpyrux 1iaHerax. Bec tema. HeBecomocTh
38 Cuna Tpenusa. TpeHue CKOJbXKEHHS U TPEHUE TOKOS.
' TpeHue B IpUpoJIe U TEXHUKE
39 ###Par###CrioKeHue Cui, HalpaBJICHHBIX MO OAHOU
' npsiMoii. PaBHozelicTByrOIIAs CHII
3.10 [TpakTuyeckue paboThI:




OmnpejeieHHe CKOPOCTH  PaBHOMEPHOTO  JIBFDKCHUS
(mapuka B OKUAKOCTH, MOJEIU  DIIEKTPUIECKOTO
aBromoOmnis W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIBXCHHS Opycka WJIH IIapukKa II0
HAKJIOHHON  mockocTH. OrmpeneieHne  IMIOTHOCTH
TBEPIOTO Tena. OnBbITHI, JEMOHCTPUPYIOLIINE
3aBHCHMOCTh PacTsOKEHUsS (AeopMaiiiu) MpY>KUHBI OT
NPUWIOKEHHON  cuibl. OmNbITHI, JIEMOHCTPUPYIOIINE
3aBHCHMOCTh CHJIBI TPCHHS CKOJILKCHHSI OT Beca Tejla |

XapaKTepa COMMPUKACAIOIIUXCA HOBCpXHOCTeﬁ

@usnuyecKue sIBICHUS B IPUPOJE: IPUMEPBI JBUKEHUS C

3.11 Pa3IMYHBIMH CKOPOCTSIMH B KHBOW M HEKHUBOM MPUPO/IE,
NIeCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHn4yeckue ycTpoicTBa: JMHAMOMETP, MOIIIMITHUKN

JIABJIEHUE TBEP/IbIX TEJL, )KMJIKOCTEI U TA30B

4.1

HNasnenue TtBEpmoro Tema. CrocoObl yMEHBIICHHS H

YBCIIMUCHUA NaBJICHUS

4.2

I[aBJ'ICHI/Ie raza. 3aBUCUMOCTh JaBJICHHA ra3a OT 06’béMa,

TEMIIEPaTypPbl

4.3

4.4

Hepez[aqa JaBJICHUA TBépILbIMI/I TCJIaMHU, XUAKOCTAMU U

razamu. 3axoH Ilackana. ITHeBMaTH4ecKye MalInHbl
3aBI/ICI/IMOCTL JaBJICHUA KNOKOCTHU oT FJ'IY6I/IHBI.
IMuapocratudeckuit napagokc. CooOmaromuecs coCybl.

FI/II[paBJII/ILIeCKI/IC MEXaHHU3MbI

4.5

Atmocdepa 3emnu u atmoceproe nasinenue. [IpuauHb
CYIIECTBOBaHMS BO3IYIIHON o00onouku 3emun. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO TABICHHS OT

BBICOTBI HAZA YPOBHEM MOPsL

4.6

N3mepenne atMmochepHoro mamneHus. [IpubGopsr mist

MU3MEpPEHUS aTMOC(EPHOTO NaBJICHUS

4.7

JlelicTBue XUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BreltankuBaromas (apxumMenoBa) cuia. 3aKoH

Apxumena

4.8

[ImaBanue Ten. Bo3nyxormiaBanue




4.9

[TpakTyeckue paboThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa TOTpyKEHHOM B JKUAKOCTb 4YacTH Tela.
OnpeneneHre BbITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIECH Ha
TENno,  TOrpyX€HHoe B KHMIKOCTh.  IIpoBepka
HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOLLEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAIOLICH
CWJIbI, TEHCTBYIOIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B KMAKOCTh YacCTH TEJIAa U OT IJIOTHOCTH
KHUJIKOCTH. KoHcTpynpoBanue  apeomerpa WM
KOHCTPpYMPOBAaHHME  JIOAKM W  OIlpencieHue  e€

rPY30MOABEMHOCTH

4.10

dOusnueckue SIBJICHHUSA B IIpUpoOAC: BIIMSTHHUEC
aTMOC(I)CpHOI‘ 0 JaBJICHUS Ha KUBOM OpTraHu3M, IJIaBAHUC

pbIO
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TexHudeckue ycTpoiicTBa: COOOIIAIOIIUECS COCY/BL,
YCTPOMCTBO BOZAOIPOBOAA, THMIPABIUYECKUNM IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAcoC,

apeomeTp

PABOTA, MOIIIHOCTDB, DOHEPI' 1A

5.1 Mexanudeckas padboTa
5.2 MexaHnueckasi MOIITHOCTD
- [IpocTeie  MexaHU3MBI:  pblyar, OJOK, HAKIOHHAs
' IockocTh. [IpaBuiio paBHOBECHS pbluara
5.4 [IpumeHeHne mpaBuia paBHOBECHS pblvyara K OJIOKY
«3onmoroe  mpaBwio»  MexaHuku.  Koaddunument
55 MOJIE3HOTO JCUCTBUS MEXaHHU3MOB. [Ipocteie
MEXaHU3MBbI B OBITY H TEXHHKE
5.6 [ToTennumanbHast 3HEPTUU Tela, MOAHATOrO HaJl 3eMIEH
5.7 Kunernyeckas sneprus
- [Tonnass MexaHWuYeckas >HEpPrus. 3aKOH W3MEHEHUS U
' COXpaHEeHHUsI MEXaHMYECKON SHEPTUU
5.9 [TpakTuyeckue paboThI:




##HtPartH##Onpenenenue pabOThl CWIBI TPEHUS TIPH
pPaBHOMEPHOM JBW)KEHUM Tela [0 TOPU30HTAIBHOU
noBepxHoctd. HMccnenoBanue  yclioBUW — PaBHOBECHS
peryara. Msmepenne KIIJ[ HakIOHHOM IJIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTHH

duznyeckue SBICHUS B npupoaec: pblyaru B TCIIC

5.10
YenoBeka
TexHuyeckre yCTpOWMCTBA: pblUar, TMOJABWKHBIA U
5.11 HEMOJIBWKHBINA OJIOKM, HAKIIOHHASI TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI CO/IeP:KAHUS
pa3iena 3J1eMeHTa
TETUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMsI BemecTBa. Macca u  pa3Mepbl
. Mosiekyn.  OmbIThI,  MOATBEPKIAIOIIME  OCHOBHBIC
MOJIO’KEHUSI MOJICKYIIPHOKMHETUYECKOM TEOPHH
Mopgenu  TBEPAOTO, KUAKOTO M Ta3000pa3HOro
6.2 cocTostHMM BemlecTBa. Kpucrammmueckue U amop(dHbIe
Tena
OOBsicHEeHHE CBOMCTB ra3oB, XKHJIKOCTEH U TBEPIBIX TEI
0 6.3 Ha OCHOBE TIOJIOXKCHUUA MOJEKYIIPHOKHHETUYECKOMN
TEOpHUH
6.4 CMaumnBaHUe U KallWJUIIPHBIE SBJICHUS
6.5 TemnoBoe pacmpeHne U CxKaTue
66 Temneparypa. CBsi3p TeMmmepaTypbl CO CKOpPOCTBIO
- TEIUIOBOTO JIBMXKEHUS YaCTHII
67 Bayrpennsis sueprus. CriocoObl ”3BMEHEHHUS! BHYTPEHHEH
' SHEPTUH: TEIUIONepeiada U COBEPIIICHUE PA0OTHI
6.8 Bunel Teruionepenadn: TEIIONMPOBOIHOCTD, KOHBEKIIHS,




H3JIY4YCHUC

KommuaectBo TCILIOTBI. Y aenpHas TEII0EMKOCTh

6.9
BEIIIECTBA
TermooOMEH W TEIJIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TEIUIoBOTO OanaHca
611 [InaBneHue u oTBepAEBaHNE KPUCTAUNINYECKUX BEILIECTB.
. YV ienpHas TEIUI0Ta IUIABJICHUS
[TapooOpazoBanue u  koHAeHcamus.  Vcmapenwue.
6.19 Kumenne. VYnaenpHas  TemioTa  mapooOpazoBaHUS.
. 3aBUCUMOCTh TEMIIEPATypbl KUMEHHUSI OT aTMOC(EPHOIro
JTaBJICHUS
6.13 BrnaxHocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y A€NIbHAS TEIJIOTAa CTOPaHUs
[Mpunmuner  pabotel  TeroBbix — aurarene  KI1J]
6.15 TEIUIOBOTO JBHraTesns. TemoBble ABUraTelId U 3aliuTa
OKpPYXKaIoLEH Cpeabl
3aKOH COXpaHEHMS U MIPEBPALICHUS SHEPTUU B TEIJIOBBIX
6.16
nporeccax
[TpakTuyeckue paboThI:
HH#Par##H#OnpITel M0 OOHAPY)KEHUIO JEUCTBHUS  CHJI
MOJIEKYJISIPHOTO IPUTSKEHMUSL.
HHHPar###ONBITBI 10 BBIPAILIMBAHUIO  KPUCTAJUIOB
MOBapEHHOM CONM WJIH caxapa.
H#Par#t#H#OnpITel 1O HAONIOJCHUIO  TEIUIOBOTO
6.17 paciIupeHust ra30B, )KUJIKOCTEH U TBEPIBIX TEII.

#H#Par###OnpeneneHne NaBleHUs BO3Ayxa B OallJIOHE
IIITPULIA.

HHHPar###ONBITH, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh
JIaBJIEHUsI BO3JlyXa OT €ro o0béMa W HarpeBaHUs WU
OXJIAKICHUSL.

H#i##Par###] IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKUIKOCTH B TEPMOMETPHUYECKOU




TpyOKe OT TeMIepaTyphl.

#A#Par###tHaOmroneune N3MEHEHN BHYTPECHHEH
SHEPrUM Tella B pe3ylbTaTe Teruionepenayd U padoThl
BHEIIIHUX CHIL.

#H#HPar###lccnenoBanue ABIIEHUS TEIJIOOOMEHAa MpH
CMEIIUBAaHUH XOJIOIHOU U TOpsiYEH BOJIBI.
H##HParfH##Onpenenenue KOJIMYECTBA TETJIOTHI,
MOJTy4€HHOTO BOJOW TPU TEIIOOOMEHE C HarpeThIM
METATUICCKUM IHJIUHIPOM.

#HHHPar####Onpenenenue YAEIbHOMN TEIUIOEMKOCTH
BEIIECTBA.

#i#HPar#HH#lccnenoBanue npouecca HCIapeHusl.
#HPart##Onpenenenue  OTHOCUTEIHLHOW  BIAXKHOCTH
BO3/TyXa.

#H#HPar###OnpeienieHre yAeIbHON TEMIOThI TUIABICHUS

JpJa.

6.18

dusnueckue SBICHHS B TPUPOJC: TOBEPXHOCTHOE
HATSDKEHWE W KalWUIIPHBIC SIBICHUS B TPUPOJE,
KpPUCTaJUTBI B Tipupoe, unyueHue CoHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,

WHEs, CHeTa.

6.19

TexHudeckue  yCTpOMCTBA:  KalMWJULAPBI, IPHUMEPHI
WCIIOJIb30BAaHNS KPHUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIepaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THIPOMETpPHI, ICUXPOMETp, MapoBas TypOHUHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUSA

7.1 Dnektpusanus Tei. J[Ba poaa 3JEKTPUUECKUX 3apsi/IOB
BzaumoneiictBue 3apspbkeHHbIX  Ten.  3akoH Kysona

7.2 (3aBUCUMOCTD CHUJTBI B3aUMOJICHCTBUS 3apSIKEHHBIX TEN OT
BEJIMYMHBI 3apAJI0B U PACCTOSHUS MEX]y T€JIaMH)

73 DnexTpuyeckoe mnojie. HanpsskEHHOCTD 2JEKTPUUYECKOTO

I1OJIA. HpI/IHI_[I/IH Cynepno3nguu SJICKTPUICCKUX oJiei




(Ha KAaYECTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX  3aps0B. SHeMCHTapHHﬁ

7.4 anekTpudeckuii 3apsan. Ctpoenue aroma. [IpoBogHuku u
JIUAJIEKTPUKU
75 3aK0H COXpaHEHHS JICKTPUUECKOTO 3apsi/ia
- DONEeKTPUYEeCKHid  TOK. VYcnoBus  CymiecTBOBaHUS
' AIEKTPUUECKOTO TOKa. ICTOYHMKM MOCTOSIHHOTO TOKA
JlercTBus AIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUAKOCTSAX U razax
. OnexTtpuyeckas uenb. Cuna ToKa. OJIEKTPUYECKOE
. HaIpsbKEHUE
29 ConpoTuBieHue MIPOBO/IHHKA. VY nenpHoe
' CONPOTHUBJICHUE BEILIECTBA
7.10 3akon Oma 1 yq9acTKa Ienu
[TocnenoBarenbHOe W MapajUieIbHOE  COCMHEHUE
7.11
MIPOBOHUKOB
PaboTta ® MONIIHOCTH JJIGKTPHYECKOTO TOKA. 3aKOH
7.12
Hxoyns — Jlenna
213 DNEKTPUYECKUE IEMU W TOTPEOUTEIIH DJICKTPUUYECKON
' sHepruu B ObITy. KOopoTKOe 3aMbIkaHne
IlocTtostHEBIE MarauThl. B3amMoaeiCTBHE NOCTOSHHBIX
7.14
MAarHuTOB
MarnutHoe 1mojie. MarautHoe 1mojie 3eMId U €ro
7.15
3HAYCHHE JJIs )KU3HU Ha 3eMIie
216 OmneIT OpcTena. MarHUTHOE TOJIE AJCKTPUICCKOTO TOKA.
' [IpuMeHeHne JIeKTPOMAarHuTOB B TEXHUKE
JleficTBe MarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM.
217 DJIEKTPOIBUTATENbh MOCTOSHHOTO TOKa. Mcronab3oBaHue
' ANEKTPOJIBUTATENIed B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIOPTe
7.18 Oneitel  @Dapanes.  SIBieHHMe  SIEKTPOMArHUTHOMN




unaykiuu. [Tpasuio Jlenna

DneKTporeHepaTop. CnocoObI MOJIyYEHUs
7.19 AIEKTPUUECKOMN SHEPTUH. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOUHUKAX SHEPTHH

[TpakTrueckue pabOTHI:

OnbITH 110 HAOMIOACHUIO AJIEKTPU3ALUU TNl HHIYKIMEH

Y TIPY CONIPUKOCHOBEHHUHU.

UccnenoBanue nNEWCTBUS AIEKTPUUYECKOTO IIOJIL  HA

MIPOBOJIHUKH U JUAJICKTPUKU.

COopka u mpoBepka pabOTHl SIEKTPUYCCKON IIEIH

IIOCTOSIHHOT'O TOKA.

N3mepenue u peryiupoBaHue CUJIbI TOKA.

N3mepenune u perynrpoBaHue HAPSHKEHUS.

UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3

PEe3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS

Ha PE3UCTOPE.

OnbITHL, JIEMOHCTPHUPYIOITHE 3aBHCUMOCTD

AJIEKTPUYECKOTO COIMPOTHUBJICHHS] TMPOBOJHHUKA OT €ro
7.20 JUTUHBI, TUTOIIAIH TTOTIEPEYHOTO CEUEHUS U MaTepraa.

IIpoBepka 1mpaBHIa CIIOKEHUS  HANPSDKEHUM  1IpH
[IOCJICZIOBATEIIBHOM ~ COCIMHEHUM JBYX PE3UCTOPOB.
IIpoBepka mpaBuia JUis CHUJIBI TOKA IIPHU NapaJIeIbBHOM
COeqUHEHHH  pe3uctopoB.  OmpeneneHue  paboTh
JJIEKTPUYECKOrO  TOKA, HAYIIEr0 4Yepe3  pe3UCTOop.
OmnpeneneHre  MOIIHOCTH — JJIEKTPUYECKOTO  TOKa,
BBLIEJISIEMON Ha pe3ucrope. McecmenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIErO 4epe3 JaMIIOUKy, OT HalpsKEeHUS
Ha Hell. Onpenenenue KI1/] narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJEMCTBUS TMOCTOSHHBIX MAarHHUTOB.
N3ydyeHre MarHUTHOTO TOJISl HOCTOSTHHBIX MarHuTOB MPH
ux oOwvenuHeHMM U pasneneHud. MccnenoBanue
JIEHCTBHS SJIEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITBI, JACMOHCTPHUPYIOIIUEC 3aBHCHUMOCTD CHJIbI




BBaHMOHeﬁCTBHﬂ KaTyliKyu ¢ TOKOM U MAarduTa OT CHJIbI
TOKa W HaAIIPAaBJICHHUA TOKa B KAaTyIIKC. I/IBY‘IGHI/IC

JEHUCTBUS MarHMTHOTO MOJS Ha IMPOBOAHUK C TOKOM.

Koncrpyuposanue u H3y4YeHUe paboTHI
3JIEKTPOABUTATEIIS. Hsmepenue KITI
AJIEKTPOIBUTATEILHOMN YCTaHOBKH. OnbIThI o

HUCCICIOBAaHUIO SIBJICHUSA 3HeKTpOMaFHHTHOﬁ HUHAYKIUHA:
HCCIIeIOBaHHE HW3MEHEHHI 3HAUCHHUS U HallpaBJICHUS

WHIYKIIMOHHOI'O TOKa

7.21

®u3nyecKkue SBICHUS B TPHUPOJE: DIEKTPUUECKUE
ABNEHUsT B atMocdepe,  ANEKTPUYECTBO  KHUBBIX
OpPraHW3MOB, MarHUTHOE TOJIe 3eMIIH, Ipeid MOIIOCOB,
POJIb MATHUTHOTO TOJIS IS )KU3HU HA 3eMIie, MOJSpHOe

CHAHHC

1.22

TexHuyeckue YCTpOMCTBA: SJIEKTPOCKOI, AaAMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUMK DJIEKTPUUECKON SHEPIUH,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPHI,  HArpeBaTelbHbIC
ANEKTPOTPUOOPHI (mpumepsl), ANEKTPUICCKUE
MpEeIOXpaHUTENH, dSJEKTPOMArHUT, 3JIEKTPOJIBUraTellb

MOCTOAHHOI'O TOKA, TCHECPATOP IMMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa IIpoBepsiemMbIe 2JIEMEHTHI COAEPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
Mexanuueckoe JBWXKeHHE. MarepuanbHas — TOYKa.
o1 Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO IBMKEHUS
8.3 PaBHOMEpHOE NPAMOTUHENHOE TBUKEHUE
#H##Par##HHepaBHoMepHOE NPSIMOJIMHENHOE JIBH)KCHHE.
8.4 CpenHsis W MIHOBEHHass  CKOpPOCTb  Tela  IpH

HCPaBHOMCPHOM JABUXXCHHUN




Yckopenue. PaBHoyckopeHHOE MPSAMOJIMHEITHOE

8.5
JIBIDKEHUE
8.6 #H#HPar###CBobogHOe nagenue. OnbITh [amunes
###Par###PaBHOMEpHOE JIBMXEHUE IO OKPYKHOCTH.
8.7 Ilepron u yacrota oOpaieHus. JIuHelHas u yriioBas
ckopocTH. LIeHTpocTpeMUTENnbHOE YCKOPEHUE
8.8 [Tepesrii 3akoH HeroToHA
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3axon HproToHa
8.11 HH##Par###] [puHUUI CyNepro3ULIMK CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
H#H#H#Par###Cuna TpeHus: cuila TPEHHS CKOJIbXKEHUS,
813 CHJIa TPEHUS TIOKOS, IPYTUE BUBI TPEHUS
1 H#HHHPar###(Cula  TSDKECTM M 3aKOH ~ BCEMMPHOIO
5 TSATOTCHHUS. Y CKOpEeHHE CBOOOTHOTO TIaICHHUS
81 JBuwxenne  1wianer  Bokpyr — Comnma.  Ilepsas
= KOCMMYECKasi CKopocTb. HeBecoMoCTb 1 meperpys3ku
816 PaBHOBecue maTepraibHON TOUKH. AOCOIIOTHO TBEPI0E
1 TEJ0
817 #i#Parf##PaBHoBecne TBEPAOro Tella C 3aKPEIUIEHHON
' OCBbI0 BpauieHus. MoMmeHT cuibl. LleHTp TskecTn
8.18 Nwmnynbc Tena. U3menenune umnyisca. IMiysbe cuisl
8.19 3aKOH COXPAaHEHUs UMITYJIbCa
8.20 H#HHHPar###PeakTUBHOE IBIKECHHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
8.2 Pabora cun T1sxkectH, ynpyroctd, TpeHus. CBs3b
' SHEpPIruu U paboThI
823 [loreHumanbHass  3Heprus  Tena, IMOAHATOrO  Haj
' MIOBEPXHOCTBIO 3eMIIU
8.24 [loTeHunanbpHas SHEPrUs CHKATOM MPYKUHbI
8.95 #iH#Par##H#Kunernueckas sHeprus.  Teopema o
. KMHETHUYECKOW SHEPruu
8.26 HH#HPar##3aKoH cOXpaHEHUSI MEXaHUYECKON SHEPTUU




8.27

[IpakTuueckue pabOTHI:

Omnpenenenue CpeaHel CKOPOCTH CKOJBKEHHUS Opycka
WM JBIDKEHHUS MIapyuKa 10 HAKJIOHHON TUIOCKOCTH.
OmnpeneneHne yCKOPEHUsI Tella TPU PABHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM ABMXCHHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka rUNOTE3bI: €CAM MPH PABHOYCKOPEHHOM
JIBUKCHUHM 0O€3 HAa4YallbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psAA HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBHI.

I/ICCHCIIOBaHI/Ie 3aBUCHUMOCTHU CHJIbI TPCHUA CKOJIbKCHUA
OT CHWJIBI HOpPMAaJbHOIo  JaBJICHHA. OHpCI[CJIeHI/Ie
kod(duimenta TpeHUs CKoIbkKeHus. OmnpeneneHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOTHI CHUIIBI
TpeHus IIpU PaBHOMEPHOM JBIDKCHUHM Tejla II0
TOPU30HTANBHOM MOBepXHOCTH. Ompenenenue padoOTHI
CWIBl  YOPYroCTM  IpM  NOABEME  Ipy3a €
HUCITIOJIB30BAHUECM HEIMOABUKHOT'O )41 IIOABUXHOI'O

OJIOKOB

8.28

dusznueckue SBICHUS B npupoae: NpujinuBbl U OTIIMUBEI,
ABMOKCHHUC IIIIAHCT ComHeuHOoM CHUCTCMBbI, PCAKTUBHOC

ABUKCHUC JKUBBIX OPIraHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHOUAOMETP,  JATUYMKHU

ITOJIOKEHUS, PACCTOSIHUS U YCKOPEHMSI, PAKETHI

MEXAHUWYECKUE KOJIEBAHW A U BOJIHBI

KonebarenbHoe nsuxenne. OCHOBHBIE XapaKTEPUCTUKU

- KoJIeOaHUI: IepHO, 4acTOTa, aMILIUTY1a
9. MaremaTrnaeckuii 51 IIPYKUHHBINA MasTHUKHU.
' [IpeBpaiuieHre SHEPruy Mpu KoJ1eOaTeIbHOM ABHKEHUU
9.3 3aryxaromue KojeOaHus. BbIlHyX/eHHBbIE KojeOaHHs.
' Pe3onanc
Mexannueckue BojaHbl. CBOWCTBa MEXAHUYECKUX BOJIH.
9.4 [IpononpHble M mONIEpedHbIe BOJIHBL. JIMHA BOJHBI U

CKOpOCTb €€ pacipocTpaHeHus. MeXaHN4YeCKHUE BOJIHBI B




TBépI[OM TECIIEC, celicMUYeCKHEe BOJHBI

9.5 3ByK. ']pOMKOCTB ¥ BbICOTa 3ByKa. OTpa)keHUE 3ByKa

9.6 Wudpa3Byk u yinbTpa3Byk
[TpakTuyeckue paboTHI:
OmnpenerneHde  4YacTOTBl W IepUoja  KOJICOaHHM
MaTeMaTHYECKOr0 MasTHHUKA.
OmnpeneneHre 4YacTOThl W Tepuojaa  KolieOaHHi
MPYKUHHOTO MasiTHUKA

97 HccnemoBanue 3aBUCMMOCTH  IIepuUojaa  KojieOaHui

' MOJBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH — Tiepuoaa  KojeOaHuid
NPYXKHHHOTO MasSTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoaa KoJieOaHuH rpysa,
MOJIBEIIICHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH
PYXUHBL. M3MepeHne yCKOpeHwHsI CBOOOTHOTO TTaICHUS
dwusnveckue SBICHUS B MPHUPOJEC: BOCIPHUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSICEHUE, CEUCMHUYECKHE BOJIHBI,
I[yHaMH, 3XO

99 TexHUYecKne YCTPOWMCTBA: 3XOJOT, HCIOIh30BAHUE

yIIbTpa3ByKa B ObITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE IIOJIE N1 SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE ToJie. DIEKTPOMAarHUTHbIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [Ixana »IeKTPOMAarHUTHBIX BOJIH

10.3 DJIeKTpoMarHuTHasi npupoaa cera. CKOpOCTh CBeTa.

' BonHOBBIE CBOMCTBA CBETA

[TpakTHyeckue paboTHI:

10.4 WN3yyenne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH  C
MOMOIIbI0 MOOMIIBHOTO TenedoHa
dusznyeckue SBIEHUA B TpUpPoOJE: OHOIOTHYECKOe

10.5 neiicTBue BUMMOTO, yIAbTPaduoIETOBOrO u
PEHTI€HOBCKOI'O U3TyYEHUI

106 TexHnueckue yCTpOMCTBa: HCIIOJIb30BaHUE

SJICKTPOMArHuTHLIX BOJIH IJIA COTOBOM CBSI3H




11

CBETOBbBIE ABJIEHUA

111 JlyueBast Mmonens cBeta. MIcTouHMKM cBeTa
11.2 [IpsmonnHeHOE pacnpOCTpaHEHUE CBETA
113 OTtpaxenue ceta. [1mockoe 3epkano. 3aKOH OTpaKeHUs
' cBeTa
114 [Ipenomnenne cBeta. 3akOH MPEJIIOMIIEHHS  CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
115 Jlunza. Xox ayuel B TUH3E
116 OnTnueckast cucrema (QoroamnmnapaTa, MHKPOCKONa U
' TEJIeCKOIa
117 I'maz kak omnrtudeckas cuctema. bIU30pyKoCTh U
' JaIbHO30PKOCTh
118 Pasnoxxenue Genoro ceeta B cnektp. OnbiTel HeloTOHA.
' CrnoxxeHue CrieKTpalbHbIX IBETOB. /lucnepcus ceera
[IpakTuueckue paboOThI:
#H#Par##lccnenoBanne 3aBUCUMOCTHU yria
OTpa)kKeHHUS CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
#i#Par#t##lI3ydene  XapaKTEpPUCTUK  M300pakeHHS
IpeMeTa B INIOCKOM 3epKalle.
#iHPar###lccnenoBanne 3aBUCUMOCTHU yria
MPEJIOMIJICHUSI CBETOBOTO JIyda OT yIjla MaJeHUs Ha
119 TPaHUIIE «BO3JIYX — CTEKIION.
' #i##HPar#Ht# lonydyenne  W300paKEHUH C  TIOMOIIBIO
coOuparoIei JIMH3HI.
##HPar#H##Onpenenenne  (HOKYCHOTO  pacCTOSHUA |
ONITUYECKOU CHIIBI COOMPAOIIEH JIMH3BI.
HH#HPar###OnBITEl IO pa3iokeHuto Oenoro ceera B
CIIEKTP.
H#H#Par###0ONbITHl 10 BOCHPUATHIO I[BETA IPEIMETOB
MIPH UX HAaOJIO/ICHUH Yepe3 IIBETOBbIE (PUIIBTPHI
®dusnyeckue sABJIeHUA B npupoje: 3atMeHuss ConHia u
11.10 JlyHpl, 1IBETa T, ONTHYECKUE SBICHHUS B aTtMocdepe
(uBet HEOA, pedpakius, pagyra, MUPax)
11.11 TexHnueckue YCTpOMCTBA: OYKH, TIEPHUCKOIIL,




(bOToanr[apaT, OIITHYECKHE CBETOBO/bI

12

KBAHTOBBGIE ABJIEHUA
191 Onertel Pezepdopna u 1utanerapHas Mozenb aroma.
' Mogens atoma bopa
192 Hcnyckanne u norjiouieHue cBeTa aTtoMoM. KBaHTBI
' JInnenyarsie CIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(ha, 6eTa- 1 raMMa-u3ITydeHUs
124 Crpoenne aromHoro sapa. HyknoHHas  Moxens
' aTOMHOTO sipa. M30Tomsl
195 PagnoaxktuBHble mpespamenus. llepuon mnomypacnana
' ATOMHBIX SI7IEP
126 SAnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apsA0BOrO U
' MaccoOBOT'0 YMCET
12.7 DHeprus CBsA3M aTOMHBIX siziep. CBsS3b MacChl M SHEPTUH
128 Peakuuu cunresa u aenenus saep. Mcrounuku sHeprun
' ConHua u 3837
129 Snepnas  sHepretuka. JlelicTBME  pagMOAKTUBHBIX
' M3Ty4EHUH Ha )KUBbIE OPraHU3MBI
[IpakTuyeckue paboThI:
Habmionenne CrjiomHbIX M JUHEWYAThIX CIIEKTPOB
1910 U3ITyYEHHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY TYTH (110 (hoTOTrpadusiM).
W3mepenune paanoakTUBHOTO (hoHa
@dusnueckue SBICHUS B INPHUPOJE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 PaIMOAKTUBHOE W3JIYYCHUE TMPUPOTHBIX MHUHEPAJIOB,
JNEUCTBUE PAJUOAKTUBHBIX H3JIy4CHMM HaA OpraHu3M
4eJI0BEeKa
1212 TexHnyeckue YCTpOMCTBa: CIIEKTPOCKOIIL,

WHIMBUyalbHbBIN J1O03UMETp, Kamepa Bunbcona




HHPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHO
IHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanust Ha ocHoBe PT'OC

[lonumanue ponu  (U3MKM B HAaydyHOM  KapTUHE  MUDA;
c(OPMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOH CBSI3U
U TI03HAaBa€MOCTH SIBJICHUH NPUPOABI, O POJH SKCIEPUMEHTa B
¢usuke, o cucremMooOpasywoomeil poaud (UIMKU B pa3BUTHH
€CTeCTBEHHBIX HAyK, TEXHUKM ¥ TEXHOJIOTHH, 00 SBOIIONUU
¢u3nUecKux 3HaHUN M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTHHE MHpa, O BKIAJAEC POCCHUHCKMX U 3apyOCKHBIX YUYEHBIX-
(GHU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB OKPYKAFOIIETO

MUpa, pa3BUTHE TEXHUKHU U TEXHOJIOTUI

3HaHMA O BHUJAX MaTepuu (BEILECTBO U IOJE), O ABWKEHHUU Kak
croco0e CyIIecTBOBAHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopun
CTPOCHHUSI BellecTBa, O (U3MYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYECKHUX, TEIUIOBbIX, J3JEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHUE pa3anudarh sBICHUS 110 ONIMCAHUIO UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3UUECKHUX SBICHHM
B OKpYXarlleM MHpE, BBIACIAS MX CYLIECTBECHHbIE CBOWMCTBA

(pU3HAKH)

BJIa,Z[eHI/IC OCHOBaMHM MOHSTHMHOIO amfrmnapara U CHUMBOJIMYCCKOTO
SA3bIKA CbI/ISI/IKI/I W HCIOJIB30BAHHUE HX I PCIICHUA y‘-Ie6HBIX 3aJ1a4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCII, (bHSI/I‘leCKI/Ie SABJICHUSA U

MIPOILIECCHI, UCTIONB3YS (DyHIaMEHTATbHBIC U IMITUPUUECCKUE 3aKOHBI

YMeHue On1uchIBaTh HU3YUYCHHBIC CBOMCTBA TEII (1)I/I3I/I‘-I€CKI/IC SIBJICHUA,

UCTIONB3YS PU3UIECKUE BETHUNHBI

Branenwe ocHOBaMM METOJOB HAYYHOTO ITO3HAHUS C y4ETOM
COOJIOZICHHST TIPaBMJI OE30MacCHOTO Tpynaa: HAOMoeHUE (PU3NICCKUX
SIBJICHUI:

YMCHHEC CaMOCTOATCIIBHO C06HpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY




U3 JJaHHOro Habopa 00OpYyIOBaHMS MO MHCTPYKIIMH, OMUCHIBATH XOJ
OTIBITA U 3aIUCHIBATH €0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOKI;
MIPOBEJICHHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUIN (PU3NYECKUX BETUUHH:
YMEHHE IUJJaHUPOBAaTh  MU3MEPEHHUs, CaMOCTOSITEIbHO  COOUpAaTh
JKCIEPUMEHTAIBHYI0  YCTAHOBKY II0 HHCTPYKIMH, BBIUUCIATH
3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATH IOJYYEHHBIE PE3YJIbTAaThI C
y4€TOM 3a/IaHHO MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHIA;
IPOBEICHUE  HECIOKHBIX  3KCIIEPUMEHTAJIBHBIX  HCCIIEI0BaHMIA;
CaMOCTOSITEJIbHO ~ COOMpaTh  AKCIEPUMEHTAIIbHYIO  YCTaHOBKY H
OPOBOJIUTH  MCCIENOBAHWE IO  WHCTPYKLMH,  IPEACTaBIATH
MOJTy4YE€HHBIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJAE TaOIUI[ U
rpaduKOB, yYUTHIBATh MOTPEITHOCTH, JI€TAaTh BBIBOBI IO PE3YJIbTaTaM

HCCJIICAOBAaHUA

[lonumaHnue  XapakKTepHBIX  CBOMCTB  (U3MYECKHUX  Mojelel
(MaTepuanbHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, MOJEIN CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOIO $/Ipa) U YMEHUE NPUMEHSATbh UX I

00BsICHEHUS (PU3MYECKHX TPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TEl, B TOM
YhClie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJIATH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHE C ONOPOM Ha M3yuEHHbIE CBOMCTBA (PU3MUECKUX

HBJ'IeHHfI, (1)I/I3I/I‘ICCKI/IG 3daKOHbI, 3aKOHOMECPHOCTHU U MOJCIIN

YMmenue pemaTth pacuéTHble 3amaud (Ha 0aze 2 — 3 ypaBHeHwHil),
UCTIONB3Ysl 3aKOHBI W (OpPMYJBI, CBs3bIBAalONINE  (pU3HUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpaTKOe YCJIOBHE 3ajauyH,
BBISIBJSITH HEIOCTAIOIIUE JAaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYIIBL,
HEoOXouMbIe sl €€ pelIeHus], HCIIOJIb30BaTh CIPAaBOYHbIE JaHHbBIE,
IPOBOANTH PACUEThl W OIEHUBATH PEATHCTHYHOCTH ITOJYYCHHOTO
3Ha4eHUs1 (PU3NYECKON BENIMUMHBI, YMEHHUE OIPENeNATh Pa3MEPHOCTh

($U3UUECKOI BEIMYMHBI, TOTYYSHHOU NPU PEIICHUH 3aJauu

VYMeHHne XapakTepu3OoBaTh TMPUHIHUINBI  JACHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U MPOMBIIITIEHHBIX
TEXHOJIOTMUECKHUX IMPOIIECCOB MO UX ONUCAHUIO, UCTIOIb3Ysl 3HAHUS O

CBOMCTBAaX (U3MYECKUX SIBICHHUH M HEOOXOAUMBbIC (PHU3UUeCcKHe




3aKOHOMEPHOCTH

10

YMeHue ucCnonp30BaTh 3HaHMS O (U3NYECKUX SBICHHUSIX B
MOBCEHEBHOM KM3HM Ul oOecrneyeHHs O€30MacHOCTU  IpH
oOpaiieHud ¢  OBITOBBIMM  IpHOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO0 IOBEJIEHUsI B OKpY’Kalolled cpene; MNOHUMAaHUE
HEOOXOIMMOCTH TIPUMEHEHUSI JOCTIKEHUH (U3UKU U TEXHOJIOTHIA

AJId paliMOHAJIBHOT'O TPUPOJO0IIOJIb30BAHUA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M IMpeACTaBiIeHUS HHMOpManuu
bu3nYecKoro coJepkaHusi C HUCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMM; YMEHHE OLEHUBATH JOCTOBEPHOCTH
MONydeHHOW WH(OpPMAIIMK HA OCHOBE WMEIOMIMXCS 3HAHUUA U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJb30BaTh  IIPHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHWi HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nyecKkoro conep)kaHus, CIpaBOYHbIE MaTepuaibl, PECYpChl CETU
Wutepuer; BnajeHue 0a30BbIMH  HaBBIKAMU  IPeoOpa3OBaHUs
uHpOpMAIlMU W3 OJIHON 3HAKOBOW CHCTEMBI B JPYIyl0; yMEHHUE
co3/aBaTh COOCTBEHHbIE IHMCHbMEHHbIE W YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(bOpMaI_II/II/I N3 HCCKOJIBKUX HCTOYHUKOB




HEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OI'D

MO ®U3UKE
Kon IIpoBepsieMblii 3J1IEMEHT COJEePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe  aBwkeHue. MarepuanbHas — Touka. (Cucrema  OTCuérta.
OTHOCUTENBHOCTD ABHKCHUS
PaBHOMepHOE 1 HEpaBHOMEpHOE ABUKeHUE. Cpenusisa ckopocTh. Dopmyna st
12 BBIUHCJIEHUSI CPETHEN CKOPOCTH: vV = S/t
PaBHOMepHOE NMPAMOJIIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPJMHATHI Tella OT
BPEMEHHU B CITy4yae PaBHOMEPHOTO MPSIMOJMHEUHOIO JBUKEHUS:
13 X(f)=x,+u.t
['padmkn 3aBUCHMOCTH OT BpPEMEHHU [UIsI TPOEKLIHUU CKOPOCTH, MPOEKIMH
NepeMeNieHus, IyTH, KOOpPAMHATBl NP PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUHN
3aBUCUMOCTh KOOpPAMHATHl TE€la OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOIO
MPSIMOJIMHEWMHOTO JIBHXKCHHSI:
7 &) “:
S:(f) =Vo, *l+0x* =
@opMynbl U1l MPOCKUMU IEPEMEIIEHUs, MPOEKLIHUHA CKOPOCTH U IMPOECKLUUH
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKECHUU:
1.4 (D=, tva L
: S )=Upx X o °
v () =v, . +a,-t,
a,(f)=canst,
vy, =v," =2a.s,
I'padbuku 3aBHCHUMOCTH OT BpPEeMEHH MJi MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TIPOCKIIMU TEepPEMEIIEHUs, KOOPAWHATHI TPH PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBH)KCHUU
CBoOomHoe magerne. @OpMyIbl, ONMUCHIBAIOIINE CBOOOJHOE TAJCHUE Tela IO
15 BEPTUKANN (IBM)KCHUE Tella BHU3 WM BBEPX OTHOCHUTEIIBHO MOBEPXHOCTH

3emin). ['padmku 3aBUCHMOCTH OT BpEMEHH ISl TNPOCKIUH YCKOPEHHUS,




IMPOCKIHMKU CKOPOCTH MW KOOPAHWHATHEI IIpU CBO6OI[HOM nmaaeHun Tejla 110

BEPTUKAIU

1.6

CKopocTh paBHOMEPHOIO JBHKEHHUS Teja 10 OKpyKHocTH. HampaneHue
CKOPOCTH.
@dopmyna 1751 BBIUMCIEHUS CKOPOCTH Yepe3 pajinyc OKPYKHOCTH U HEPUOJ

oOparieHus:
4 |

T

LlenTpocTpemutenpsHoe  yckopenue. HampaieHue [EHTPOCTPEMUTEIBHOIO

o HE—

yckopeHusi. Dopmyia JUist BBIUUCIEHUS] YCKOPEHHUS:

®opmyiia, CBA3BIBAIOIIAS IEPUO/] U YACTOTY OOpAILICHHS:

o
i

1.7

Macca. [1motHOCTb BemecTBa. @opmyiia i1t BBIYUCIECHUS TNIOTHOCTH:

18

Cwuita — BekTopHas pusnyeckas enmnurnHa. CIio)KeHUe CHl

19

SIBnenne unepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon Herorona:
F=m-a

CoHanpaBJI€HHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpA CUJIbI, IEUCTBYIOIIEH HA

TCII0

111

B3aumoneiictBue tein. Tpetuit 3akoH HeroToHa:

Fl%l = _‘Flgf‘

1.12

1.13

Tpenue nokos U TpeHue ckoybxeHus. Gopmyrna Juist BBIYMCIECHUS MOTYJISI CHITBI

TPEHUA CKOJIbKCHUA!

FTP=|llr..\"

Hedopmanus Tena. Yopyrue u Heynpyrue aedopmanuu. 3aKOH YyIpyroi

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOS TATOTECHUE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:




”.’1 -M 4

.
R
Cuia TsixecTd. Y CKOpeHHE CBOOOHOTO TMaICHUS.

F=G

®opmyna ISl BBIYMCIEHUS CUIIbI TSHKECTH BOJIM3M OBEpXHOCTH 3emun: F = mg.
JiBmxenue mnanet Bokpyr Connua. [lepBas kocmMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

I/IMHy.TIBC TCJIa — BECKTOPHAA (I)I/ISI/ILIGCKaH BCIINMYMHA.
D=mo

Nmnynsc cucremsl Ten. 3menenne umnyibsca. IMITynbC CHibl

1.16

3akoH COXpPaHCHUS UMITYJIbCa JJIA 3aMKHyTOfI CHUCTEMBI TCII:
P=nm0 +m,0, =const

PeakTuBHOE OBMKEHUE

1.17

Mexann4deckas pa60Ta. d)opMyna JJIA BBIYMCIICHUS pa60TBI CHUIJIBI:

A=Fscosa

Mexannueckast MOIIIHOCTD:

n=4
:

118

Kunernmueckas u IMOTCHIHMAJIbHAsA SHCPTUA. d)opMyna JJIs1 BBIYUCJIICHUS

KMHETUYECKON YHEPTUU:

mu~
E, =

K >

TeopeMa 0 KMHETHYECKOM OHCPTHUHU. (DopMlea JIJIS. BBIYMCJICHUS NOTeHIIMAIbHOMN
OHCPIUu TCjid, MOAHATOI'O

Hax 3eMIIE:

E,= mgh

1.19

Mexannyeckas SHEprus:
E=E;+E »

3aKOH COXpaHEHUs MeXaHndecKoi sHeprun. @opmyra Juist 3aKOHA COXPaHEHUs
MEXaHUUYECKOM PHEPIUu B OTCYTCTBHE CHJI TpeHus: E = const.

HpeBpameHI/Ie MEXaHN4JeCKOoM OHCPIUH IIPU HAJTUIUHU CUJIbI TPCHUA.

1.20

[TpocThie MEXaHU3MBI. «30J10TOE MPABHIIO» MEXAHUKH.
Peruar. Moment cwisr; M - Fl.

VYciioBre paBHOBECHS phIyara:




J\’{ +M, +...=0
[MoxBwxHbI 1 HemoABMKHBIN O10KH. KITJ] IpOCThIX MEXaHNU3MOB,

n= Anonesmas

-'anwemz

JlaBneHue TBEpIOTO TENA.

DopMmyna I BBIYACICHUS JaBICHUS TBEPAOTO Tea:

_F
B
121 JlaBienue ra3a. ATMOochepHOe TaBlICHUE.
I'mapocraTueckoe NaBiIeHUuE BHYTPH KUIKOCTH.
dopmyna Juisi BEIUMCICHUS JaBJICHUS BHYTPH KHUJIKOCTH:
p=pgh+py,
1.22 3axoH Ilackans. ['uapasnuueckuii mpecc
3akoH Apxumena. Dopmyna a8  ONPEACICHHUS BBITAIKUBAIOLIEH CHIIBL,
JICUCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WIH ras:
1.23 F;—'\;}L —pgV
Ycnosue miaBanus Tena. [inaBanue cyj0B U BO3AyXOILUIaBaHUE
Mexanudyeckue KosiebaHus. AMIUIMTYZAQ, NEPHOA M 4YacToTa KoseOaHuil.
194 dopmyiia, cBSI3bIBAIOLIAs] YACTOTY M NEPUOJ KOJIeOaHUI:
vl
T
195 MaremMaTuueckuil M IPYKUHHBIA MasTHUKU. [IpeBpamienue dSHeprum Ipu
' Ko1e0aTeIbHOM ABHKEHUN
1.26 3aryxaromue kojeOanus. BeiHyxneHHbIe kKonebanus. Pesonanc
Mexannyeckue BOHBL [IpononbHbBIE M NONEPEYHBIE BOJIHBIL. J[IMHA BOJIHBI U
1.27 CKOpPOCTb pacnpOCTPaHEHUS BOJIHBI:
Lr=v-T
128 3Byk. I'pomKkocTh M BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha IPAHULE
' nByX cpell. MH(dpa3Byk U yabTpasByK
Ipaxmuueckue pabomuwl
129 W3mepenune cpelHEd IIOTHOCTH BEIIECTBA; apXUMENOBOM CHIIBI; JKECTKOCTH

OpYXUHBL; KOd(DPUIMEHTa TPEHHsI CKOJIbKEHUS; paOdOThl CHIIbI TPEHHUS, CHJIbI

YIOPYTOCTH; CPEIHEN CKOPOCTU JBHKEHHUS OpycKa MO HAKIOHHOW IJIOCKOCTH;




YCKOpeHHUs: Opycka MNpu JBHMKCHHHM 10 HAKIIOHHOW IUIOCKOCTH; YacTOThI M
nepuoAa KoyieOaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M MEpHoAa
KoJIcOaHUH TPY)KHHHOTO MasTHUKA, MOMEHTA CHJIbI, ICHCTBYIOIIETO0 HA phIyar;
paboThl CWJIBI YOPYTOCTH TPHU TOIBEME TpPy3a C TMOMOIIBIO HEMOJBHXHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ TOMOIIbIO MOJBUKHOTO
Om0Ka.

HccnenoBanre 3aBUCUMOCTH apXHMEIOBOW CHIIBI OT 00BEMa IMOTPYKEHHOM
YaCTHu TCJIa U OT IIJIOTHOCTHU KHUAKOCTH, HC3aBUCUMOCTHU BBITaJIKI/IBaIOH_[Cﬁ CHUJIbI
OT MAcChI TeJa; CHJIbI TPSHHS CKOJIBKCHHS OT CHJIBI HOPMAJIBHOTO JIABJICHHS U OT
pola MOBEPXHOCTH; CUJIbI YNPYTOCTH, BOZHUKAIOWIEH B MPY>KUHE, OT CTEIECHU
nehopMaIuu MPYKUHBI, YCKOPEHUST Opycka OT yIila HakJIOHA HalpaBJIsIOIICH;
neproaa (4acToThl) KOJIeOaHW HUTSHOTO MasSTHHKA OT JJIMHBI HUTH, TIEpHOaA
KoJIeOaHUN TPYKUHHOTO MasTHHKA OT MacChl Ipy3a M KECTKOCTH MPYIKUHBI,
WCCJICIOBAaHNE HE3aBUCUMOCTH TEpUOJa KOJICOaHW HUTSHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phryara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl IBIKEHHUS C pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW U HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI W OTIUBBI, JBIKEHHE IUIaHET COJHEYHOH CHCTEMBI,
PEaKTUBHOE JBHKCHUE XKUBBIX OPTaHU3MOB, PblYard B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro JaBlieHUS Ha JKMBOM OpraHu3M, IUIABaHHE PbIO, BOCHPHUSATHE

3BYKOB JXUBOTHBIMHU, 3€EMJIICTPACCHHUC, celicMHYecKre BOJIHBI, IYHaAMH, 3XO

131

Texnuueckue ycmpoticmea.: CUUIAOMETP, NATYMKU TMOJOKEHHS, PACCTOSHUS U
YCKOPEHMS, JUHAMOMETp, NOJAIIMIIHUKYK, PpAaKETbl, pblYar, IOABUKHBIM H
HETOJIBMKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXAHHU3MBI B OBITY,
COOOILAOIIUECS] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, T'MAPABIMUYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcOC, apeoMeTp, 3XOIOT,

HCIIOJIb30BAHUC YJIbTPa3BYyKa B 6LITy N TCXHHUKC

TEIUJIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TIOJIO)KEHHST ~ MOJIEKYJISIPHO-KMUHETUYECKOW  TEOpUU  CTPOCHHS
BellecTBa. Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOTO COCTOSIHHUM BEIIeCTBA.

KpI/ICTaJ'IJ'II/I‘leCKI/Ie u aMOp(I)HBIe TCJIa

2.2

I[BI/I)KGHI/IG HJaCTHIl BCHICCTBA. CBs3b CKOPOCTH  JABMIXCHUSA  4YaCTUIl C

TemriepaTypoii. bpoyHnosckoe aBmxenue, muddysus

2.3

CMaunBaHue 1 KalmWJUISIPHBIC ABJICHUA

2.4

Temnosoe pacIupC€HuC U C)KATUC




2.5

TemoBoe PpaBHOBECHUC

2.6

Buyrpennsas osneprus. PaGota u Termuonepenaya Kak CHOCOObI HW3MEHEHHS

BHYTPEHHEN SHEPTUU

2.7

Buapr TCIUIONCpeaavIn: TCIUIOIIPOBOAHOCTb, KOHBCKIIUA, U3TTYUCHUC

2.8

2.9

HarpeBaHHe n OXJIAXKACHHUC TCII. KomuuecTtBo TCIIIIOTHI. yI[eJ'IBHaH

TEIIOEMKOCTD:
O=cm(t,—t,)

3aKOH COXPAaHEHHUs HHEPrUM B TEIUIOBBIX Ipoleccax. YpaBHEHUE TEIJIOBOIO

OaytaHca:

0 +0, +..=0

2.10

Ucnapenne u koHaeHcamus. M3MeHeHME BHYTPEHHEW SHEPruM B MpOolEecce
HCIIapCHUA U KOHACHCaluHu. Kunenue KUIOKOCTHU. Y,Z[GJILHEUI TCIJI0TAa

napooOpazoBanusi: L = Q/m

2.11

BnaxxHocTh BO3ayxa

2.12

IInaBnenve wu kpucraumsanusd. [3MeHeHue BHYTPEHHEW OHEpPruM IpU

IJIaBJICHWU U KPpUCTAJIJIN3AlN. VY aenpHas TemioTa MIaBICHMS:

-
—

m

v—

2.13

BryTpeHHss oHeprus cropanus TOIUIMBA. Y Ie€JIbHas TEII0Ta CrOPaHus TOILIUBA!

q=Q/m

2.14

[Tpuntumnel paboTh TemoBbIX aurateneil. KIT/I termoBoro npuraterns

2.15

IIpakxmuueckue pabomul

W3smepenue ynenbHON TEIIOEMKOCTH METAUIMYECKOr0 LMIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeThlii MWIWHAP; KOJUYECTBAa TEIIOTHI,
OT/IaHHOT'O HAarpeThbiM LMJIMHIPOM, MOCIE OMYCKaHUS €ro B BOJY KOMHATHOM
TCMIICPATYPHhI, OTHOCUTEJIBHOM BJIAXKHOCTHU BO31yXa, y,[IGJIBHOﬁ TCIIJIIOTHI
miaBieHus Jipna. lMcciaemoBaHwe M3MEHEHHsS TEMIIEpaTypbl BOIBI  MpU
PA3JIMYHBIX YCJIOBUAX; ABJIICHUA TermiooOMeHa npu CMEIINBaHUN XOJ'IO}IHOfI n

FOpf[‘ICﬁ BOJBI; IIpoHecca UCIIapCHHUA

2.16

Duszuueckue A61eHUS 8 npupO()e: MOBCPXHOCTHOC HATAKCHHUC W KAIIWIUISIPHBIC

ABJICHUSI B MPUPOJE, KPUCTAILIBI B Ipupoae, usnydeHue CoiHla, 3aMep3aHue




BO/I0EMOB, MOpPCKHE OpuU3bl; 00pa3oBaHME POCHL, TYMaHa, UHEs, CHETa

Texnuueckue ycmpoﬁcmea: KanmuJJIApbl, IPUMEPBI UCITIOJIB30BAHHUA KPHUCTAJIJIOB,

JKUJIKOCTHBIN TCPMOMCTpP, AATHHUK TCMIICPATYpPbI, TCPMOC, CUCTEMA OTOILICHHUA

247 JIOMOB, TUTPOMETPBI, TICHXPOMETp, TTapoBasi TypOWHA, ABUTATEIh BHYTPESHHETO
CropaHus
3 SOJIEKTPOMAT'HUTHBIE SABJIEHU S
3.1 DunekTpusanus Tei. J[Ba BUia 3JEKTPUUECKUX 3apsI0B
3.2 B3aumopeiicTBue 3apsbkeHHBIX Tel. 3akoH Kymnona
3.3 3aKOH COXPAaHEHUS ICKTPUIECKOTO 3apsiia
34 DnexkTpudeckoe Tone. Hampssk€HHOCTh  dneKTpuyeckoro moss.  [IpuHmmm
' CYMEPIIO3UIINH dTIEKTPUIECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenmn anextpuuecknx 3apsaoB. JIecTBHE DIIEKTPUYECKOro IIOJIA  HA
' 3JIEKTpUYecKre 3aps/ibl. [[pOBOAHUKY U TUIICKTPUKH
ITocTossHHBIN JIEKTpUYECKH TOK. JIeHCTBUS AeKTpuueckoro Toka. Cuia Toka.
3.6 Hampsioxenne.
I=qg/t,U=A/[Q
37 DIIEKTPUUYECKOE COMPOTUBIICHUE. Y IETHHOE AICKTPHUIECKOE CONIPOTHUBIICHHE:
' R =pl/S
3.8 3akon OMa 15 yaacTka aekrpudeckoit nenu: | = U/R
[locnenoBarenbHOE COEIUHEHUE POBOIHUKOB:
I, =I,; U=U,+U,; R=R +R,
3.9 [TapannensHOE cOeMHEHNE TIPOBOJHUKOB PABHOTO COITPOTHUBIICHUS:
=t 71 +12:R—%
CMemnaHHble COSIUHEHHSI TPOBOTHUKOB
Pabota n MmontHOCTH 25ekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH oy — JleHua:
3.11 )
Q=1"-R-t
312 OnbiT Opcrena. MarHuTHoe MoJe MPSMOTO MPOBOJHHMKA C TOKOM. JIMHMM
' MarHUTHOW UHIYKLIMH
3.13 MarHutHoe TOJ€ IIOCTOSSHHOTO MAariHuTa. B3auMOJCHCTBHE MOCTOSHHBIX




MAardmMTOB

3.14 JlelicTBME MAarHUTHOTO TIOJISI HA TPOBOIHUK C TOKOM
3.15 OnpiTel @apajes. SABnenue snekTpoMarauTHON HHAYyKUKU. [IpaBuio Jlenna
Ipaxmuueckue pabomuwl
H3mepeHne  3JEKTPUYECKOTO  COMPOTUBJICHHS  PE3UCTOpPA;  MOIIHOCTHU
ANEKTPHUYECKOTO TOKA; PabOTHI AJEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, BO3HHUKAIOMIETO B MPOBOIHHKE
316 (pe3ucTOopHI, JIAMITOYKA), OT HAMPSKCHHS HA KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTH
' COMPOTHUBIIEHUS OT JJIMHBI MPOBOJHUKA, TUIOIIATN €0 MONEPEYHOr0 CEYCHHS U
YIIEIBHOTO COTPOTUBIICHUSI.
[IpoBepka mpaBuia sl AIEKTPUIECKOTO HAMPSDKEHUS MPHU MOCIEI0BATEIEHOM
COCIMHEHUM NPOBOJHUKOB; MpaBujia I CUJIbl SJIEKTPUYECKOTO TOKa IpHU
napauieIbHOM COETMHEHUH TPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)
Qusuueckue s61eHUs 8 npupode: SICKTPUYECKHE SBICHHS B atmocdepe,
3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE IOJIe 3eMIIH, Apei( MOIIOCOB,
POJIb MAarHUTHOTO TIOJIS JUTSI )KU3HU Ha 3eMiie, TIOJISPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKON, aMIIepPMETp, BOIBTMETP, peocTarT,
CUETYMK  DJIGKTPUYECKOW  DHEPrUH,  DBJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr), ANEKTPUUECKUE
MPEIOXPAHUTENN, DJICKTPOMATHUT, AJICKTPOJBHUTATENb TIOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKa
3.19 DnekTpoMarHuTHbIE BOTHBL. [1IKkana 3mekTpoMarHuTHBIX BOJTH
3.20 JlyueBas mozens cBeTa. [IpsimonmHeiiHOe pacipocTpaHeHue cBeTa
3.21 3akoH oTpakeHus cBeTa. [lmockoe 3epkaio
3.22 [Tpemomitenne cBeTa. 3aKOH MPETOMIICHHS CBETa
3.23 Hucniepcus cBeta
394 Jlunza. Xon nydeit B nunH3e. DokycHOEe paccTosiHUE TUH3BL. OnTHUecKas cuia
' munsel: D = 1/F
3.25 ['nma3 kak ontuyeckas cucreMa. OnTHIecKue MPHOOPHI
IIpakxmuueckue pabomul
H3mepeHne ONTHYECKOW CHIIBI COOMpAroIIel JHH3BL, (POKYCHOTO paCCTOSHUS
3.26 cobuparomeid JUH3BL (IO CBOKMCTBY paBeHCTBA pPa3MEpPOB TMIpPEeAMETa W

M300paKeHMsI, KOrJa MPEAMET PaACIOIOKEH B JIBOMHOM (POKYyCe), TOKa3aTels

MMpCIOMJICHUA CTCKIIA.




HCCJ’ICI[OB&HI/IC CBOMCTBaA I/I306pa)KCHI/I$I, IMMOJIYYCHHOI'O C IMOMOIIBIO co61/1pa101uel71
JIMH3bI; U3MCHCHUA (1)OKyCHOFO PACCTOAHUA JIBYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTU

yria MpelOMJIEHHs CBETOBOIO Jiyda OT yIjla MaJeHUs Ha TPaHMIE «BO3AYyX —

CTEKJIO»
397 Qusuueckue senenus 6 npupoode: 3armenus ConHua u JlyHbl, 1BeTa Ted,
' ONITUYECKHUE SBIICHUS B aTMOCcdepe (IBeT Heba, pedpaKius, pagyra, MUPax)
328 Texnuyeckue ycmpouicmea: OYKH, TeEpHUCKON, (QoToammapaT, ONTHUYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE SBJIEHHU A
41 PagunoaktuBHOCTE. Anb(da-, Oera-, ramma-uznydenus. Peakiuu anba-u Oera-
' pacnana
4.2 Omnbitel Pesepdopaa no paccesuto anbda-gactuil. [Inanerapuas moaens atoMa
4.3 CocraB aTomHOTO sijipa. M30Tomsl
44 [Iepuon nmosypacnana aTOMHBIX SAEp
4.5 Snepuble peakuuu. 3aKOHbI COXPAHEHUS 3apsAA0BOT0 U MaCCOBOI'O YHCET
Qusuueckue A6neHUs 6 Npupooe: €CTECTBEHHBI paJUOaKTUBHBIA  (OH,
4.6 KOCMUYECKHE JIy4d, paAMOAKTUBHOE U3JIyYeHHE MPHUPOAHBIX MHUHEpAJIOB,
JiefcTBUE PalnOAKTUBHBIX U3JTyUYEeHUI Ha OPraHU3M YelIOBEKA
47 Texnuueckue ycmpoiicmea. CIEKTPOCKOI, HHAUBUAYAJIbHBIN T03UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd DOHCPreTUKa




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

®uzuka 7, A.B.II€pbimkun
®dusuka 8, A.B.I1épbikun

®dwuzuka 9, A.B.I1éppimkun E.M.I'yTHHK

METOJIUYECKHUE MATEPUAJIBI JJIS1 YUUTEJISA
®uzuka 7, A.B.I1€pbimkun
®dusuka 8, A.B.I1épbikun

®uzuka 9, A.B.I1€ppimkun E.M.I'yTHHK

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbBI CETH
HUHTEPHET

bu6mmoreka IIOK






