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| llosicHUTeIbHAS 3aNMCKA
Pa6ouas nporpamma no ¢usuke Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUs COCTaBIICHA
B COOTBETCTBUU C HOPMATUBHO-IIPABOBBIMU IOKYMEHTAMU:

1. ®enepanpubiii 3ak0H oT 29.12.2012 1. Ne 273 ®3 «0O6 obOpazoBanuu B Poccuiickoit
denepanuny;

2. ®enepanbHbiid 3aK0H OT 24 ceHTsOps 2022 roma Ne 371-®3 O BHeceHWU W3MEHEHUU B
Oenepanbhblii 3ak0oH «O0 oOpazoBanuu B Poccwiickoit ®Deneparum» u craths 1
DenepanbpHOTO 3aK0Ha «O0 00s13aTenbHBIX TpeOoBaHMAX B Poccuiickoit deneparmmy;

3. ®enepanbubiii 3ak0oH OT 31.07.2020 Ne 247-®3 «O0 o00s3arenbHbIX TpeOOBAaHHIX B
Poccutickoit ®enepanuu (mpunsrt ['ocynapcreennoit Jymoit 22.07.2020 r.);

4. Tlpuka3z MunucrepcTBa nmpocsemenus Poccutickoit @enepanum ot 31.05.2021 Ne 287 "O6
yTBEpKACHUH  (elepalbHOr0  TOCYJAapCTBEHHOTO  00pa3oBaTelbHOrO  CTaHIapTa
OCHOBHOT0 00111eT0 00pazoBanus";

5. Tlpuxa3z MunucrepcTBa npocsenieans Poccuiickoit @enepanuu ot 17.05.2022 Ne 413
«O0 yTtBepxkaeHUU (GeaepatbHOr0 TOCYIApCTBEHHOIO O00pa3oBaTeNbHOrO CTaHAAapTa
OCHOBHOTO 00111ero 00pa3zoBanus" (C N3MEHEHUSIMH U JIOTIOJTHEHUSIMHN ),

6. Ilpukaz MunucrepctBa mnpocBemieHuss P® ot 18.05.2023 Ne370 «O06 yTBepkIeHUU
denepanbHON 00pa30BaTEILHON MPOTPAMMEI OCHOBHOTO O0IIEro 00pa30BaHHMSI.

7. @enepanpHas oOpa3oBaTeNlbHAs IpOrpaMMma OCHOBHOTO OOmIEr0  0Opa3oBaHMA,
yTBEpKACHHAs Tpuka3oM Munucrepctsa npocserieHus PO or 18.05.2023 Ne 370.

8. Konmenuuss mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B 00pa3oBaTelIbHBIX
OopraHu3anusax Poccuiickoi ®enepanuu, peanu3yromux OCHOBHEIE
o0mieoOpa3oBaTesbHbIE IPOrpaMMBbl, yTBEpKIEHHAs perieHneM Kosuternn Munucrepcrsa
npocgenieHus Poccuiickoit @enepanuu (mporokon ot 3 nexadps 2019 r.

Ne TTK4BH)

9. ®depepampHas pabovas MporpamMmMa OCHOBHOTO 0Omero oopasoBanus «Du3mkay
(6a3oBbIif ypoBeHB) (151 7-9 KnaccoB 00pa3oBaTeIbHBIX Opranu3anuii). UHcTutyT
CTpareruu pa3Butus odpasoBanus, Mocksa — 2023.

Copnepxanue Paboueli mporpamMmsl 1o pu3MKe HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOM I'PaMOTHOCTH OOYYaIOLIMXCS U OpraHU3alMio W3ydeHUs (U3MKMU Ha AEATelIbHOCTHOM
ocHoBe. B mporpamme 1o (hu3nke yuuThIBalOTCS BO3MOXHOCTH Y4eOHOT0 IpeIMeTa B peann3aiiuu
tpeboBanuit ®I'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yJIbTaTaM
00y4YeHHS, a TAK)KE MEXKIPEMETHBIE CBS3H €CTECTBEHHOHAYUHBIX YIEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

Pabouas mporpamma mo ¢usMke ycTaHaBIMBaeT paclipeleieHHe yuyeOHOro marepuana Io
rogaM oOy4yeHus (1O Kilaccam), MpejjiaraeT MPUMEPHYIO MOCIeI0BATEeIbHOCTh U3YUEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS [IPEIMETHOTO COJIEPKaHUs M yUETE BO3PACTHBIX OCOOCHHOCTEH
00ydaromuxcs.

Pabouas mporpamma mo ¢usuke paspaboTaHa C ILETbIO OKa3aHUSI METOJIUYECKON MOMOIIN
YUHUTENIO B CO3/IaHUU KaJIeH/IapHO-TEMATHUECKOT 0 TUIAHUPOBAHMSI 110 Y4EOHOMY MpEIMETY.

®u3uka SBISETCS CUCTEMOOOPA3YIOUIUM JJisi €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MUYECKUE 3aKOHBI JIS)KaT B OCHOBE MPOLIECCOB U SBICHHM, U3ydaeMbIX XHUMHUEH,
Ouosorueil, actpoHoMued U ¢puznyeckoil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, NPEJOCTaBiIsseT Haubojee sCHbIe 00pas3lbl NMPUMEHEHUS HAy4YHOTO METOoJa
MIO3HAHUs, TO €CTh CIIOCO0A MOJYyUYEHUs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 THaBHBIX 33734y (puU3HUEecKOoro oOpazoBaHHs B CTPYKType oOmero oOpasoBaHUs
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COCTOUT B (POPMHPOBAHUHU ECTECTBEHHOHAYYHOH TI'pPaMOTHOCTM M HMHTEpeca K Hayke y
00y4aromuxcsl.

N3yuenne ¢u3ukun Ha ©0a30BOM YpOBHE MPEAINONAracT OBJIAJACHHE  CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMHU €CTECTBEHHOHAYYHYIO PAMOTHOCTH!

- HAY4YHO OOBSICHATDH SIBJICHHUS,

- OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMS;

- MHTEPHpPETUPOBATH JaHHBIE U HCIIOJIb30BaTh HAy4YHBIE JI0Ka3aTeIbCTBA ISl IMOJIYHYECHHUS
BBIBOJIOB.

Henu wu3ydeHus ¢GuU3MKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs OIpeIeeHbl B
Konuenmuu npenoaaBanust yueoHoro npeamera «Pu3nka» B 00pa30BaTEIbHBIX OpraHU3aLUaX
Poccuiickoit ®enepanuu, peamu3yOUMX OCHOBHBIE OO0IIe00pa3oBaTeibHbIE MPOrPaMMBI,
yTBepka€HHON pemenneM Koismernn MunucreperBa npocsemenus Pocculickonn ®@enepanuun
(mpotoko:n ot 3 gexabps 2019 r. Ne [TK4BH).

[enu n3ydenus GU3MKU:

- mpuobOpeTeHre MHTEpeca M CTpeMIleHUs O0ydaroluXcs K HAyYHOMY H3YYEHHUIO MPHUPOJBI,
Pa3BUTHE UX UHTEIUIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

- pa3BHTHE TIPEACTABICHWH O HAyyHOM METOJe TMO3HaHHA ©  (HOPMHPOBAHHE
HCCIIEIOBATENCKOI0 OTHOIIEHUS K OKPY’KaIOLUM SIBJICHUSIM;

- popMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yueHHsI OCHOB CTPOSHUS MaTepUH
1 GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

- (hopMupoOBaHHE MPEACTABICHUIN O PONX (PU3UKH AJISI Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUI;

- pa3BUTHE NIPEICTABICHUN O BOBMOXHBIX cepax Oynyiiel npodheccuoHanbHON e TeNbHOCTH,
CBSI3aHHOU C (PU3UKOMH, IMOATOTOBKA K aTbHEHIIEMY OOYUICHHIO B 3TOM HAIPABJICHHH.

JlocTikeHre OTUX Iiefedl mporpaMMbel 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHus 00eCIIeYnBaACTCS PEIICHUEM CIICTYIONINX 3a/1ay:

- mpuoOpeTeHre 3HAaHUN O AMCKPETHOM CTPOEHHM BEIIECTBA, O MEXaHWYECKHUX, TEIUIOBBIX,
AIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSIX;

- MpUOOpETeHNEe YMEHUM ONUCHIBATh U OOBSCHATH (PU3NYECKUE SIBICHUS C HCIIOJIb30BAHUEM
MOJTYYEHHBIX 3HAHUI;

- OCBOEHHME METOJOB PEIICHUs MPOCTEUIINX PacuETHBIX 3aJa4 C UCIIOJIb30BAHUEM (PU3MUECKHUX
MOJIefIeH, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7au;

- pa3BUTHE yMEeHUIl HaOm0JaTh MPUPOJHBIE SBJICHUS U BBHINOJHSITH OIBITHI, JIAOOpAaTOPHBIE
paboThI U IKCIIEPUMEHTANIbHBIE UCCIIEA0BAHNUS C UCIIOIb30BAaHUEM U3MEPUTENBHBIX TPHOOPOB;

- ocBoeHuEe TMpUEMOB pPadOTHl ¢ HHPopManuell (GU3NUECKOro CcoAepXaHus, BKIIOYas
MHPOPMAIIMIO O COBPEMEHHBIX TOCTI)KEHUSX (PHU3MKH, aHAIM3 U KPUTUYECKOE OLIEHHWBAHHE
uHbopMalnu;

- 3HAaKOMCTBO cO cdepamMu MpodhecCHOHATHHOU AESITEIBHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH T€XHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusyuyenme ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 vaca B Hezeno), B 8 kiacce — 68 yacos (2 waca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HeZIeINiO).

[Ipemyaraemsrii B Paboueit mporpamme 1o ¢pusuke nepedeHsb JadbopaTopHbIX paboT U OIBITOB
HOCUT peKOMEeHJaTeNnbHbId XapakTep. [Ipu cocraBieHuMM KaleHAApHO — TEMaTHYECKOTo
TUTAHUPOBAHMS YUHUTENb JIeJIaeT BHIOOP MPOBEIEHHs JIaOOPATOPHBIX PabOT U OIBITOB C YYETOM
WHIUBUAYAIbHBIX OCOOCHHOCTEH 00ydYaromMxcsi, CHUCKAa OSKCHEPUMEHTAIbHBIX 3aJaHUil,
IpeJuUlaraeéMbIX B paMKaxX OCHOBHOT'O TOCYAapCTBEHHOT'0 SK3aMeHa 1o (pu3mke.



Il Conepxxanue yueOHOro npeamera

7 KJIIACC
Pa3zjien 1. ®u3uka u e€ poJib B NO3HAHUH OKPYKAKIIEr0 MUPA

®usuka — Hayka o npupoze. SIBieHus npupozasl. PU3MYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHBL. V3Mepenune Qusmueckux BenuyuH. Duszndeckue NpHOOPHI.
[TorpemHocTs U3MepeHuit MexayHapoiHas CUCTeMa €ANHMII.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKU U3Y4alOT NpUpoy. EcTecTBeHHOHAaYyUHBIN METO
MO3HAHUs: HA0JII0ICHHE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBH)KEHHE TUTIOTE3, SKCIIEPUMEHT 10
MIPOBEPKE TUIOTE3, OObsICHEHHE HaOMoAaeMoro spieHus. Omnucanue (U3MUECKUX SBICHHUM C
IIOMOILBIO MOJIEIIEH.

emoncmpayuu

MexaHuueckue, TeIIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUSI.

duznyeckue NpuOOPHl U TPOIEAypa HPSIMBIX HU3MEPEHHI aHaIOrOBBIM U IUGPOBHIM
prudopoMm.

Jlabopamopuusie padbomut u onvimul

OmnpeneneHue LEHbl IeIEHMs IIKaIbl U3MEPUTEIBHOIO ITpudopa.

N3mepenue paccrosiHuil. 3mepenue 00bEMa )KUIKOCTH U TBEPJOTO TEa.

Onpenenenue pasMepoB MabIX TEl.

W3mepenue TemnepaTyphbl IpH IOMOILH KUJKOCTHOIO TEPMOMETPA U JaTuHKa TEMIIEPATyphbl.

[IpoBenenue nccaen0BaHus MO MPOBEPKE FMIOTE3bI: 1aJbHOCTD MOJIETA IIApHUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIblIIe, YeM OOoJblIe BBICOTA ITyCKa.

Paznen 2. [lepBoHayalibHbIE CBeIEHHS O CTPOCHHH BelecTBa

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, T0Ka3bIBAIOIIUE TUCKPETHOE
CTPOEHHUE BEILECTBA.

JlBmkeHne dvactull BemiecTBa. CBs3b CKOPOCTH JIBMJKEHUS YacTULl C TEMIIEpaTypOH.
BpoyHnoBckoe aBwxenue, mauddysus. BzanmoaeicTBUe YaCTHIl BEIIECTBA: MPUTSHKEHHE H
OTTaJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEILECTBA: CTPOGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTasuMyeckux) Tel. B3anMocBs3b MEXIy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu

Hab6nronenne 6poyHOBCKOTO IBHKCHHS.

Habmonenue nudpdysun.

HaOmonenne siBneHMid, OOBSCHAIOMIMXCSA MPUTSHKEHHEM MM OTTAIKMBAHUEM  YaCTHIL
BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimul

OreHka raMeTpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHueM (poTorpaduit).

OnbIThI 10 HAOTIOJEHUIO TETJIOBOTO PaCIIMPEHHsI ra30B.

OnbITH 10 0OHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJIIPHOTO TIPUTSKEHUSL.

Pa3nen 3. /IBu:keHUe U B3aMMOeiicTBHE Tel

Mexannueckoe nBuxkeHue. PaBHoMepHoe 1 HepaBHOMepHOe JBHkeHHe. CkopocTb. CpeaHsist
CKOpPOCTb IIPU HEPAaBHOMEPHOM JBHXKEHUHU. Pacdy€r myTw U BpemMeHU ABWXKEHUA. fIBieHUE
WHEpUUU. 3aKOH MHepUuU. B3aumonencTBue Ten Kak NpUYMHA U3MEHEHHS] CKOPOCTH JIBHXKECHUS
Tenn. Macca kak Mepa MHepTHOCTH Tena. [lnoTtHocTh BeniectBa. CBsA3b MJIOTHOCTH C KOJMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.
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Cuna kak XapakTepucTuka B3anmoaeicTBus tei. Cuia ynpyroct u 3akoH ['yka. 3smMepenne
CWJIBI C IOMOUIBIO JUHAMOMETPA. SIBICHNE TATOTEHUS U cUiia TsKeCTH. Cuila TSKECTH Ha JIPYTUX
mwiaHerax. Bec tena. Heecomocth. CnokeHuE€ CHII, HAIpaBJIEHHBIX II0 OJHOM HPSAMOM.
PaBHopelicTBytomas cuit. Cuiia TpeHus. TpeHre CKOJbKEHUS M TPEHHE MOKosi. TpeHue B Ipupoje
Y TEXHUKE.

Hemoncmpayuu

Habmoienue MexaHu4eckoro JBUKEHHUS Teja.

N3mepenne ckopocTy NPsIMOJIMHEUHOTO IBUKCHHUS.

Habmtoienue siBieHUs] UHEPIIUH.

Habumronenne u3smeHeHus: CKOpOCTH IPU B3aUMOJICHCTBUY TE.

CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cui, HallpaBJIEHHBIX 110 OJITHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimot

OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBWXKEHHS (IIApUKa B JKUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOMIISA U TaK J1ajee).

Omnpenenenue cperHed CKOPOCTH CKOJBXEHHs Opycka MM IIapuKka [0 HAKJIOHHOU
IIJIOCKOCTH.

Ornpezenenue MIOTHOCTU TBEPIOIO Tea.

OnbIThl, AEMOHCTPHUPYIOIIME 3aBHUCUMOCTh pacTshKeHHs (Aedopmanuu) MPYKHHBI  OT
MIPUIIOKEHHOMN CHUIIBI.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl TPEHHSI CKOJIBKEHHMS OT Beca Tela M
XapakKTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.
Pasznen 4. /laBiieHue TBEPABIX TeJl, JKUIKOCTEl U ra3oB

Hasnenue. CriocoObl YMEHBIIEHUS U yBEIMUYEHUS AaBieHud. [laBnenue raza. 3aBUCUMOCTh
JaBJeHus Ta3a oT 00bEMa, Temneparypsl. [lepenaua gaBineHus: TBEPABIMU TEIAMH, KUIKOCTIMU U
razamu. 3akoH llackans. [lHeBMaTmyeckue MalMHbL. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
ryounsl.  ['mpapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHHU3MBI.

Atmocdepa 3emnn u armochepHoe naBieHue. [IpuUuMHBI CylIiecTBOBaHUS BO3AYIIHOMN
obonoukn 3emmu. Onbit Toppuyennu. M3mepenue arMocdepHOro naBieHHS. 3aBUCUMOCTH
aTMOC(EpHOT0 JIaBJICHUs OT BBICOTHI HaJa ypoBHeM Mops. [Ilpubopbl miss u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JleiicTBHe >)KMJIKOCTH U ra3a Ha MOrpyXEHHOE B HHMX TeJo. BrlTankuparomas (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxornaBanue.

Hemoncmpayuu

3aBUCHMOCTbH JIaBJICHMS T'a3a OT TEMIIEPaTyPhl.

[lepenayda naBneHuUs: KUIKOCTHIO U Fa30M.

Coobmmaronmecs cocybl.

I'mapaBnuyeckuit mpecc.

[IposiBneHune nercTBrs aTMOC(HEPHOTO TaBIICHUSI.

3aBUCHUMOCTh BBITAJKHBAIOIIEH CHIIBI OT 00bE€Ma MOTpYyKEHHON YacTH Teja U IJIOTHOCTU
KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BBITECHEHHOM JKHUJIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WIIH MOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS
MJIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimul

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOMN B )KUJIKOCTh YaCTH
Tena.

OmnpeneneHne BbITAIKUBAIOIIEN CHIIbIL, JEHCTBYIONIEH HA TENO, IOIPYKEHHOE B KHUJIKOCTb.



IIpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOILECH CHIIBbI, IEHCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT
Macchl Tela.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUJIIBL, AEUCTBYIOLIEH HA TENIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B HKHUIKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUKOCTH.

KoHncTtpynpoBanue apeomerpa WIM KOHCTPYMpPOBAaHUE JIOAKM M  OIpeAcieHHe €€
rPY30M0ABEMHOCTH.

Pasnen 5. PaGora m MOIIHOCTB. JDHeprus

Mexanunueckas pabota. MOLTHOCTb.

[IpocTbie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBecHs pbluara.
[IpuMeHneHne mpaBmiIa paBHOBECHS pbluara K OJOKy. «3omoroe mpaBuiao» mexanuku. KIT
IIPOCTBIX MEXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespamenue ogqHoro
BUJIa MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpPaHEHMsSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu

[TprMeprl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomeul u onvimot

Omnpenenenne pabOTHI CHITBI TPEHUS TIPH PAaBHOMEPHOM JBH)KEHUH TEJa 110 TOPU30HTAIBLHON
IIOBEPXHOCTH.

HccenenoBanue yCcioBHil paBHOBECUS pblyara.

N3mepenne KII/] HakIOHHOM INTIOCKOCTH.

M3y4eHne 3aK0Ha COXpaHEHUsI MEXaHNYECKOU SHEPTUH.

8 KJIACC
Pasnen 6. TenuioBble siBJIeHUSsI

OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPHH CTPOCHUsI BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJTBEPAKAAIOIINE OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.

Mopnenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOTr0 COCTOSHUU BeliecTBa. Kpucramnumdeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUAKOCTEH U TBEPIBIX TEJ HA OCHOBE MOJIOKEHUM
MOJIEKYJISIPHOKMHETHYECKON Teopuu. (CmauMBaHUE W KalWUIIpHbIE SBIEHUs. TerioBoe
pacIIMpeHne U CyKaTue.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTbIO TEIJOBOTO JBUKEHUSI YacTHIIL.
Bnytpennss sneprus. CrnocoOsl ”3BMEHEHHS BHYTPEHHEH SHEPTUM: TETUIONEepe1aua U COBEPIIIEHNE
paboTel. Buasl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKITUS, H3ITyYCHHUE.

KonuuecTBo TemioTel. YaenpHas TEMIOEMKOCTh BEIHIECTBA. TeMIO00OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro Oamanca. [InaBneHune u OTBepAEBaHHME KPHUCTAJUTMUECKUX
BEIIECTB. YenbHas TeruioTa TuiaBieHus. [lapooOpa3zoBanue W KoHaeHcarus. McnapeHwue.
Kunenue. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KHUICHHS OT
aTMOC(EepHOTO TaBJICHHS.

BnaxnocTe BO31yXa.

OHeprus TOIIMBA. Y AeNIbHASI TEIIOTa CTOPAHUSL.

[Mpunnmme! padoTs! TernoBbix aurareneit KI1/] rermioBoro asurarens. TemnoBsie nBuratenu
U 3allIUTa OKPY>KAIOIIEH Cpe/Ibl.

3aKOH COXpAaHEHMS U MPEBPALIEHUS JHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu

Habmronenne 6poyHOBCKOTO IBUKEHUSI.

Habmonenue nudpdysumn.

Habnronenue siBieHni CMaunBaHUs ¥ KAlTUJUISIPHBIX SIBIICHUH.

Habmroienue TemnoBoro paciupeHus Ted.

V3MmeHeHne naBleHus ra3a Ipyu U3MEHEHUU 00bEMa 1 HarpEeBaHUU WJIH OXJIAXKICHUU.

6



[IpaBuna usmepeHus TeMiepaTyphbl.

Bunae! Tenonepenayu.

OxJaxieHre npy COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHHHN pabOThl BHEIIIHUMH CHUJIAMHU.

CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

Habumronenue kunenus.

HabumroneHne nocTossHCTBa TEMITEpaTyphl IIPH IIJ1aBJICHUU.

Moenu TEIUIOBbIX ABUTATEIEH.

Jlabopamopuvie pabomul u onvimot

OMBITHI 110 OOHAPYIKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSHKEHUSI.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OMnBITHI 110 HAOIOCHUIO TETMJIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH U TBEPABIX Tell.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IINPUIIA.

OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD JIaBIIEHUS BO3yXa OT €ro 00bEMa U HarpeBaHus
WJIY OXJIAXKICHMUS.

[IpoBepka  rumore3pl JUHEHMHOW  3aBUCMMOCTH  JJIMHBI ~ CTOJIOMKA  KHJIKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TeMIIepaTyphl.

Habnronenne n3MeHeHus: BHYyTPEHHEH SHEpTUHU Tejla B pe3yJIbTaTe TeIIonepeaadd u padoThl
BHEILIHUX CHJI.

HccnenoBanue siBIECHUS TEIIIO0OMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U rOpsiYeil BOMBI.

Omnpenenenre KOMMYECTBA TEILIOTHI, MOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM [UINHAPOM.

Ornpenenenne y1eapHON TEMI0EMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCapeHusl.

Ornpeznenenrie OTHOCUTEIbHOM BIaXKHOCTH BO3/TyXa.

Ornpenenenne yAenbHON TEMIOTHI MIABJICHUS JIb/IA.

Pa3nen 7. DjiekTpuyecKHne U MATHUTHDIE SIBJICHUSA

Onektpusanus Tein. J[Ba poaa aneKTpUUecKuX 3apsioB. BzaumoaeiicTBue 3apsHpKeHHBIX Tell.
3akon KyroHa (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsiOoB U
pacCTOSIHUSL MEXAY TeIaMu).

Onexktpuueckoe mnoisie. Hampspk€HHOCTH anekTpuyeckoro mnofs. [IpuHIun cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snextpudeckux 3apsaoB. DIIeMEHTApHBIHN dIeKTpudecKuii 3apsia. CTpoeHue aToma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AJIEKTPUYECKOTO 3apsiia.

DNeKTpUYeCKU TOK. YCJIOBHS CYIIECTBOBAHHUS JJIEKTpUYECKOro TokKa. VcTounuku
MOCTOSIHHOTO TOKa. JIeMCTBUSL AJIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHYECKOE, MAarHUTHOE).
DIJIEKTPUYECKUH TOK B )KHIKOCTSAX U razax.

Onektpuueckass uenb. Cuna Toka. OJekTpuuyeckoe HarpsbkeHue. ComnpoTUBIEHUE
MIPOBOJIHMKA. YJIEIBHOE CONpPOTUBIIEHHWE BemecTBa. 3akoH Owma g y4yacTKa LEMH.
[TocnenoBarenbHOE U MapaJUIEIbHOE COEAUHEHUE ITPOBOJHUKOB.

PaGota 1 MoOILTHOCTB 37EKTpUUECKOro Toka. 3akoH J[oymns—Jlenna. DnexkTpuueckue 1enu u
MOTPeOUTENH IEKTPUUECKOl sHepruu B 0bITy. KopoTkoe 3ambikaHue.

[TocrossHHbIE MarHuThl. B3auMonelcTBHE MOCTOSIHHBIX MAarHATOB. MarHuTHOe ToOJIe.
MarnuTtHOe noJjie 3eMJId U €ro 3HaueHue JJis Ku3HU Ha 3emiie. OnbIT Dpcerena. MarauuTHoe mnose
AJIEKTPUYECKOT0 TOKa. [[puMeHeHune 3eKTpOMarHuTOB B TEXHUKE. JIeCTBME MAarHUTHOTO TOJISI
Ha TPOBOJHHUK C TOKOM. OJIEKTPOABUTATENb IOCTOSHHOrO TokKa. Vcmonb3oBaHue
AJIEKTPOJIBUTATENCH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes. SIBneHue  dIEKTpOMarHUTHOM  MHAyKuuu. [IpaBuno  JleHna.
Onekrporerepatop. CrnocoObl TONYyYEHHUs DICKTPUYECKON DSHEPTUU. ODIEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX UICTOYHHKAX SHEPTUH.



Hemoncmpayuu
DJIeKTpU3anus TeN.
JIBa poa 37EeKTPUYECKHUX 3apsiI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.
DJIeKTpOCTaTUUECKasA MHIYKIHUS.
3aK0OH COXpaHEHHUSI ATEKTPUUECKUX 3aPsIOB.
[IpOBOJHUKY U TUBTIEKTPUKH.
MoenupoBaHi€e CHIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
W CTOYHHKH HOCTOSHHOTO TOKa.
JlelicTBUA 2JIEKTPUYECKOrO TOKA.
DIEKTPUUECKHUI TOK B KUIAKOCTH.
["a30BbIii pazps.
N3mepenne cuitbl TOKa aMIepMeTpoM.
N3mepenne aIeKTPUIeCKOro HaMPsHKEHUS BOJIbTMETPOM.
Peocrat u MarasvH cOmpoOTHUBIIEHU.
BzanmoneiicTBHE TOCTOSTHHBIX MArHUTOB.
MonaenupoBaHre HEBO3MOXKHOCTH pa3/ICICHHUS ITOT0COB MarHUTa.
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT Opcrena.
MaruutHoe 1noJjie Toka. JIeKTPOMAarHur.
JlelicTBME€ MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENb OCTOSHHOTO TOKA.
UccnenoBanue saBieHus 3eKTpoMaraHuTHOM HHAYKIUU. OnbiTel Dapajes.
3aBUCHUMOCTD HAIPABJICHHS MHIYKIIMIOHHOT'O TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimul
OMnBITHI 110 HAOTIOACHUIO AIIEKTPU3ALINY TeNl MHAYKIIUEH U TPU COTPUKOCHOBEHHUH.
WccnenoBanue neiCcTBUS JIEKTPUUECKOTO MOJISl HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOThHI NEKTPHUUECKOH IETMH MTOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CUIIBI TOKA.
N3mepenne u peryaupoBaHue HAMIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Y€Pe3 PE3UCTOpP, OT COMPOTUBIICHHS
pe3ucTopa U HaNpsHKEHUsI Ha PEe3UCTOPE.
OnbITHL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTbD 3JIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOJIHHUKA OT
€ro JUIMHBI, TUIOLIAU MOMEePEYHOr0 CEUeHUs U MaTepuara.
[IpoBepka mpaBuia CIOXKEHUS HANPsHDKEHUI MpPU MOCIEI0BATEIbHOM COCIUHEHUU JBYX
PE3UCTOPOB.
[IpoBepka mpaBuia s CUIbl TOKAa TMpPU MAPAUICIIBHOM COEIMHEHHHM PE3UCTOPOB.
Omnpenenenne padOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
Ornpenenenre MOITHOCTH AJIEKTPUIECKOTO TOKA, BBIJIEISIEMOMN Ha PE3UCTOPE.
UccnepoBanue 3aBUCUMOCTH CHUJIbI TOKA, MAYIIETO YEpe3 JIAMIIOUYKY, OT HaIpSKEHUs Ha
HEIl.
Onpenenenne KII/I HarpeBarens.
HccnenoBanye MarHUTHOTO B3aMMOJICHCTBHS IOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHUTHOTO TOJIS TTOCTOSIHHBIX MarHUTOB MPHU UX OOBEIUHEHUH W pa3lelCHUU.
UccnenoBanue nelcTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHUJIbI B3aUMOJEHCTBUS KaTYIIKH C TOKOM M
MarHuTa OT CWJIbI TOKa M HAMpPaBIICHUs TOKA B KaTYIIIKE.
N3yuenue neiicTBUS MarHUTHOTO T0JIs1 HA IIPOBOJAHUK C TOKOM.
KoHcTpyupoBanue u u3yueHue padoThI AIEKTPOABUTATEINS.
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N3mepenne KIIJ] anexkTpoaBuraresibHOM yCTaHOBKH.
OmbBITEL 11O HUCCIICAOBAHUIO ABJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKOWUU: HCCIICAOBAHUC
U3MEHEHUHN 3HAUECHUS U HaIlpaBJICHUA UHAYKIWUOHHOI'O TOKaA.

9 KJIACC
Pa3nen 8. MexaHuueckue siBJIeHUsl

Mexanuveckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENIBHOCTH
MEXaHMYECKOrO JBWKEHMsS. PaBHOMepHOe TNpsMOJMHENWHOe JBUKeHue. HepaBHOMepHOe
npsiMosinHeitHoe BMkeHue. CpeAHsisi U MIrHOBEHHAs CKOPOCTh Tella IMPU HEPaBHOMEPHOM
JBUKCHUHU.

Yckopenue. PaBHOyckopeHHOE mpsiMosinHelHOe nBikeHue. CBoOogHOe maneHue. OmbIThI
lanues.

PaBHOMepHOE nBmkeHHE MO OKpy>KHOCTH. [lepuon u wactora oOpamieHus. JluneiiHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepBoiit 3akoH HprotoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IlpuHnummn
CYNEPIIO3ULINH CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: Cuila TPEHHUSI CKOJIbKEHHUS, CUJIa TPEHHUS OKOS,
JpYyTrue BUJbl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOTHOTO MMajieHus. J[Bruxxenne
raHeT Bokpyr Connua. IlepBas kocMuueckast ckopoctb. HeBecoMocTs U nieperpysku.

PaBHOBecue MarepuanbHO Touku. AOGCOMOTHO TBEPOE Teso. PaBHOBecue TBEPOTO TENa ¢
3aKpEIUIEHHON OChbl0 BpaleHuss. MoMeHT cuibl. LlenTp Tsxectu. Mmnynsce Tena. M3menenue
HMITYJIbCA.

Hmnynbe cuibl. 3aKOH COXpaHEHUsl UMITyJibca. PeakTuBHOE IBUKEHNE.

Mexannueckass pabota U MouHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHIManbHas SHepPrus TeNa, MOJIHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorennmanpHas 3Heprus cxaroi npyxuHsl. Knnernueckas sneprus. TeopeMa 0 KUHETHYECKOM
SHEpPTruU. 3aKOH COXPAaHEHUsI MEXaHUYECKON YHEPTUU.

Hemoncmpayuu

Habmonenne MmexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHE MyTel U TPACKTOPUM IBHIKEHUS OJTHOTO M TOTO YK€ Tela OTHOCUTEIBHO Pa3HbBIX
TEeJI OTCYETA.

N3MepeHne CKoOpoCTH U YCKOPEHUS MTPSMOJIUHENHOTO ABUKECHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHHUS.

Habmronenue ABMKeHUs Tela Mo OKPY>KHOCTH.

Habmoienne MexaHn4ecKux sIBICHUH, MPOUCXOIAIINX B CUCTeMe 0TcuéTta « Tenexka» mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBI)KCHHH OTHOCUTEIPHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMSI TeJla OT MaccChl Teja U JEHCTBYIOLIEH HA HETO CUIIBIL.

Habmronenne paBeHCTBa CUJT TPU B3aUMO/ICHCTBUU TEJL.

N3MeHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHHUH.

Ilepenada nMiynbca Ipy B3aUMOJEHCTBUH TEIL.

[TpeoOpa3zoBanus SHEPTUH MPU B3AUMOAECHCTBUU TEJl.

CoxpaHeHre UMITYJIbCa IPU HEYTIPYTOM B3aUMOAECHCTBUU.

CoxpaHeHue UMITyJIbca MPU a0COMIOTHO YIIPYTOM B3aUMOICHCTBUH.

Habmronenne peakTHBHOTO JBUKECHHUS.

CoxpaHeHHe MEXaHHYECKOHN SHEePTUH MPU CBOOOTHOM TMaJCHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH IIPU IBM>)KEHHUH TeJa MO IEUCTBUEM IPY>KUHBI.

Jlabopamopuvie padbomot u onvimul



KoHcTpyupoBaHnue TpakTa JUisl pa3roHa U JalbHEUIIEr0 PAaBHOMEPHOI'O JBMKEHMSI IIapHKa
WM TEJIEKKHU.
Omnpenenenue cpeTHer CKOPOCTH CKOJIbXKEHUS OpyCKa WIIH IBHKCHHSI IIapHUKa 10 HAKJIOHHON
IIJIOCKOCTH.
Onpenenenre yCKOpeHUs Tella IPU paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JABM)KEHUU 0€3
Ha4aJbHOW CKOPOCTH.
[IpoBepka runoTe3sl: €Ciy MPU PaBHOYCKOPEHHOM JBHKEHUH 0€3 HaualbHONU CKOPOCTH IMyTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOIINE IIPOMEXKYTKA BPEMEHH OJMHAKOBBI.
HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIbHOTO JIaBJICHUS.
Onpenenenne kodhdumeHTa TPEHUS CKOIBKCHHS.
Onpenenenne KECTKOCTU MPYKUHBL.
Omnpenenenue pabOTHI CUIIBI TPEHUS MIPH PABHOMEPHOM JIBIXKEHUU TeJa M0 TOPU30HTAIBHON
MMOBEPXHOCTH.
Omnpenenenve pabOThl CUJIBI  YOPYTOCTH MpU MOABEME TIpy3a C HCIOIb30BAHHEM
HEMOJIB)KHOTO U MOJBIKHOTO OJIOKOB.
N3ydeHue 3akoHa COXpaHEHUsl DHEPTUU.
Pa3nen 9. Mexannueckue Koj1e0aHusi H BOJTHBI
Konebarenbnoe nBuxkenne. OCHOBHBIE XapaKTEpPUCTUKHU KOJIEOaHMIA: MEepHOJ], YacToTa,
aMIUIMTyna. MarematndecKuil W NpPYKUHHBIM  MasTHUKM. [IpeBpamienue »sHeprum npu
KoJe0aTeIbHOM JABM)KECHHUU.
3aryxaromue kojedaHus. BpiHyxneHHble KkosnebaHus. Pe3onanc. MexaHudeckue BOJIHBI.
CaoiicTBa MexaHuueckux BoJH. [IponoiabHble U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHU4YeCKUe BOJIHBI B TBEPJIOM TeJI€, CEHCMUYECKHE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa 1 BbIcoTa ToHa. OTpaskeHue 3Byka. IH(pa3ByK U ynbTpa3ByK.
Hemoncmpayuu
HaGnronenue koneGaHuii Te o1 1eHCTBUEM CUJIBI TSXKECTU M CHIIBI YTIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPYy>KUHE.
HaOnroeHue BoIHYX/I€HHBIX KoJeOaHHii U pe30HaHca.
Pacnipoctpanenne npooibHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHYECKHUI PE30HAHC.
Jlabopamopuvie pabomul u onvimul
OnpezneneHue 4acTOThI M eproJia KoieOaHUi MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KMHHOTO MasiTHUKA
HccnenoBanmne 3aBUCUMOCTH MepHOJa KOJEOAHUN MOJBEIIEHHOTO K HUTU T'py3a OT JJIMHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH IepHOJIa KOJIeOaHHUH MPYKUHHOTO MasiTHUKA OT MaccChl rpy3a.
[IpoBepka HE3aBUCHMOCTH IepHOJa KojeOaHUW Ipy3a, MOABEIIEHHOTO K HUTH, OT MaccChl
rpy3a.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh MepHoa KojaeOaHUN Mpy>KUHHOTO MasiTHHKa OT
MAacchl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepenue ycKopeHus CBOOOHOTO MaeHUsI.
Pa3nesa 10. DiieKTpOMaraHuTHOE 10JIe ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI
DNEKTPOMarHuTHOE NoJIE. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[Ikana 37€eKTpOMarHUTHBIX BOJH. Mcronb30BaHue 371€KTPOMarHUTHBIX BOJIH JIJIsl COTOBOM  CBSI3H.
DnexTpoMarHuTHas npuposa ceeta. CkopocTh cBeTa. BomHOBBIE CBONCTBA CBETA.
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Hemoncmpayuu

CBoiicTBa 3I€KTPOMArHUTHBIX BOJIH.

BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomul u onvimot

W3ydeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TeJe(oHa.

Pasznea 11. CBeroBbIe ABJICHHUA

JlyueBas mopenb cBera. Mcrounuku cera. lIpsMosinHEWHOE pacnpoOCTpaHEHHE CBETA.
3armenus Connua u Jlynsl. Otpaxkenue cseta. [Imockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [logHoe BHyTpeHHee OTpa)KEHUE CBETa.
Hcnonbs30BaHKe NOJIHOIO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.

Jlnnza. Xox myueit B mua3e. OnTuyeckas cuctema oroanmapaTa, MUKPOCKOTIA U TEJIECKOTIA.
['na3 xak ontuyeckas cucreMa. bIu3opyKkocTh U 1albHO30PKOCTb.

Pasnoxxenue 6enoro csera B crektp. OnbiTel HptoToHa. ClioXKeHHE CIEeKTPalbHBIX [BETOB.
Jucnepcus csera.

Hemoncmpayuu

IIpssMonMHENHOE pacIIPOCTPAHEHHE CBETA.

OTtpaxkeHue cBera.

[Tomyuyenue n300paXkeHnii B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomnenue ceera.

Onrtruyeckuii CBETOBO/IL.

Xox myueil B cobuparolieii 1uH3e.

X0 JIy4el B pacCeuBarOLIEH JIMH3E.

[Tonyyenne n300paxxeHN ¢ TOMOIIBIO JIMH3.

[Tpunuun nevictBus doroanmnapara, MUKPOCKOIIA M TEIECKOIIA.

Mogens riasa.

PasnoxxeHnue 6emoro cBera B CIIEKT.

[Tomyuenue 6emoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopuvie pabomeul u onvimot

HccnenoBanue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOTO JIy4a OT yTiia MaJeHHs.

N3yuenne xapakTepUCTUK U300pKEHUS PEIMETA B TIIIOCKOM 3€pKaje.

UccnepoBanue 3aBUCUMOCTH yTiia TMPEJIOMIICHHS CBETOBOTO Jiyya OT YyIJIa TaJeHUs Ha
IPaHULE «BO3LyX—CTEKIIO».

[Tomydenue n300paskeHU C MOMOIIBIO0 COOMPAIOIIEH JINH3HI.

Ornpenenenne GOKYCHOTO PACCTOSIHHS U ONITUUECKON CHITbI COOMPAIOIIE JTMH3HI.

OMBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIEKTP.

OMBITHI IO BOCTIPUSITHIO IIBETA MPEAMETOB MPU UX HAOIIOIEHUN Yepe3 I[BETOBBIC (PHIIBTPHI.
Paznen 12. KBanToBble siBJIEHUS

OmneiTel Pesepdopna u minanerapuas mojnenb aroma. Moxens atoma bopa. VMcnyckanue u
MOIJIOIIEHUE CBeTa aTOMOM. KBaHTHhI. JIMHEHYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Ab(a, 6eTa- u ramma-u3nydenus. CTpoeHue aToMHOTo siapa. HykinoHnHas
MOfIeNIb aTOMHOTO siapa. M3otombl. PaamoakTuBHBIE mpeBpamenus. [lepuon momypacmaga
ATOMHBIX SIJIEP.

Anepupie peakiuu. 3aKOHBI COXPAHEHHS 3apsS0BOTO M MAcCCOBOTO YHCEN. DHEPIHs CBS3H
aTOMHBIX siiep. CBsi3b Macchl U SHEpruu. Peakiuu cuHTes3a u neneHus saep. Mictounuku sHepruu
CouHIia 1 3BE31.

Snepnas sHepretuka. J[eicTBUS paiuOaKTUBHBIX U3IyUYEHUH Ha KUBbIE OPraHU3MBI.

Hemoncmpayuu

CnexTpsl U31y4eHUs U TOTJIOLIEHHUS.

CnexTpsl pa3Iu4yHbIX T'a30B.

CrnexTp BoJopoa.
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Habmonenue TpexoB B kamepe Busbcona.

Pabota cuérurka HOHU3UPYIOIIUX U3JTy4YEHUH.

Perucrpanus nsirydeHus IpUpOIHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie padbomul u onvimot

HaOnroneHue CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB U3Ty4EHMUS.

HccnenoBanne TpEeKOB: U3MEPEHUE DSHEPrUM YACTHLBI 110 TOPMO3HOMY IIyTH (110
¢dororpadusam).

N3mepenue paguoakTUBHOTO (oHa.

IloBTOPHTE/IBLHO-000011IA10IIIMI MOLYJIb

[ToBTOPUTENIEHOOO00IAOIINK MOTYJIb TpEeIHA3HAUEH JJISi CUCTEMAaTH3allMi M 0000IIeHUs
IIPEIMETHOTO CO/IEPKAHMS U OIbITA AEATENbHOCTH, IPUOOPETEHHOIO IIPU U3YyUYEHUH BCETro Kypca
¢u3nKy, a TakKe I MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO (U3UKe IS
oOyJaromuxcsi, BHIOPaBIINX ATOT YUYEOHBIN MpPEMET.

[Ipu n3y4yeHnn TaHHOTO MOYJISl pEaJIN3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTUKEHHUE MPEIMETHBIX U METAIPEIMETHBIX IUIAHUPYEMbIX
pe3yabTaToB 00ydeHUs, GOPMHUPYETCSl eCTECTBEHHOHAYYHAs! TPAaMOTHOCTh: OCBOEHHE HAay4HBIX
METOJIOB HCCIICZIOBAaHUS SIBJICHUN HPUPOABI W TEXHUKHU, OBJAJAECHUE YMEHUSIMH OOBACHATH
¢usnveckue SBJICHUS, NPUMEHSS TONy4YCeHHBIC 3HAHHS, pemaTrh 3aJayd, B TOM YHCIE
KAueCTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO NEATEIbHOCTHBIA XapaKkTep JAHHOTO pa3jiesa pealn3yeTcs 3a C4ET TOro, 4To
o0yyJaroImuecs BHITIOIHSIOT 3aJaHMsI, B KOTOPBIX UM MpeIaraeTcs:

- Ha OCHOBE IOJIyYEHHBIX 3HAHWW PaclO3HaBaTh M HAYYHO OOBACHATH (DU3NYECKUE SBICHHUS B
OKpY2Karollel IPUPOJE U IIOBCEIHEBHOM KU3HH;

- HCIOJIb30BaTh Hay4HbIE METOJIbl MCCIENOBAHUSA (DU3MUYECKUX SIBICHHH, B TOM YHUCIE Ui
IIPOBEPKHU TMIIOTE3 U MOJIYUYEHHS] TEOPETUUYECKUX BBIBOJIOB;

- OOBSCHATH Hay4yHbI€ OCHOBBI HambOoJiee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPaKTUYECKOr0 UCIOIb30BaHUS Pa3IMYHbIX HCTOYHUKOB YHEPIMM HA OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAaHEHHs BCEX N3BECTHBIX BUIOB SHEPTUU.
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11 Tliianupyemblie pe3yJabTaThl 0OCBOCHUSI y4eOHOI0 IpeAMeTa

W3ydenune pu3MKKU Ha ypOBHE OCHOBHOT'O 00IIEro 00pa30BaHUs HAIPABICHO Ha JOCTHIKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTte uzyueHust Gu3MKu Ha ypoBHE OCHOBHOI'O 0011er0 00pa3oBaHus y 00ydarouierocs
OyayT chopMupOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YIIbTAThl B YACTH:
1) naTpHOTHYECKOT0 BOCIUTAHMSI:

IIPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHUHCKON (hu3nyecKoi
HayKH;

[IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSM POCCUHCKUX YUEHBIX(PU3UKOB;

2) rpaKIaHCKOr0 ¥ yXOBHO-HPABCTBEHHOT 0 BOCIIHTAHMS:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKJAEHHUH OOLIECTBEHHO-3HAUMMBIX M ATUYECKHX
po6JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUN (PU3UKY;

OCO3HaHHE Ba)KHOCTU MOPAJIbHOAITUYECKUX IPUHLIUIIOB B JESITEIHOCTH YUEHOIO;

3) 3¢TeTHYECKOro BOCIIUTAHUS:

BOCIIPUATHE 3CTETMUYECKMX KauyecTB (PU3MYECKONW HayKu: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'O TIO3HAHMSI:

OCO3HaHUE LICHHOCTH (PU3MUECKON HayKH KaK MOILIIHOTO HHCTPYMEHTA [T03HAHUSI MUPA, OCHOBbI
pPa3BUTHUS TEXHOJOTHUN, BAKHEUILEH COCTABIIIIOLIEH KyJIbTYpPBI;

pa3BUTHE Hay4YHOM J1I0003HATENBHOCTH, MHTEPECA K UCCIIe10BATEIbCKON 1A TEIbHOCTH;

5) ¢popMupoBaHus KyJbTYPbI 310POBbS H YMOIMOHAIBLHOIO 0JIATOMOJIYYHSI:

OCO3HAHME LIEHHOCTH 0E30MacHOro o0pas3a >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BaXHOCTH IpPaBUJ 0€30MacCHOr0 MOBEJCHMS Ha TPAHCIOPTE, Ha J0pOrax, C 3JIEKTPUUYECKUM H
TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAIIHUX YCIOBUSIX;

c(OPMHPOBAHHOCTh HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro ke
IIpaBa y ApYyroro 4ejaoBeKa;

6) TPy/Z10BOT0 BOCIIMTAHUSI:

aKTUBHOE y4YaCTHE B DPEIIEHUHU IMPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTElIbHOMN
OpraHu3alM, Topoja, Kpas) TEXHOJIOTHYECKON U COLMalIbHOW HalpaBIEHHOCTH, TPEOYIOLINX B
TOM 4ucie U (PU3NUECKUX 3HAHUI;

UHTEpeC K NPAaKTUYECKOMY U3YUEHUIO Ipodeccui, CBA3aHHBIX ¢ (PU3UKOH;
7) 9IKOJIOTHYECKOT0 BOCIIUTAHUSI:

OpMEHTAIlMs] Ha MpUMEHEHHe (U3MUECKUX 3HAHMW I pelleHds 3ajady B objacTu
OKpY Karollel Cpelibl, IUIAHUPOBAHMS IOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX IOCJIEICTBUN IS
OKpYKaloIIEeH Cpeibl;

OCO3HaHUE II100aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM U IyTel UX pelIeHus;

8) amanTanuu K H3MEeHSIONIUMCSl YCJIOBUSIM COIMAILHOI W MPUPOIHOI CPebI:

MOTPEeOHOCTH BO B3aUMOICUCTBUH MPH BBITOJIHEHUH UCCIIEI0BAaHUM U IPOEKTOB (hru3nueckoi
HaIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCT;
MOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hclie (pOpPMYIUPOBATH HMJIEU, MOHSTHS,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBICHUSIX;

OCO3HaHUE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTH (PU3MKH;
IJTAaHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;

CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIIATH B3AaUMOCBS3H IPUPOBI, 00LIIECTBA UIKOHOMUKH, B
TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

OLICHKa CBOMX JEHUCTBHUM C YYE€TOM BIMSIHMS Ha OKDPYXKAIOIIYI0 Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

13



METAINPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs mporpamMmbl 1o (hU3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOydaromierocss OyayT cQOpMHUpPOBaHbI MeETampeIMEeTHbIe pPe3yJbTaThl, BKJIIOYAIOIINE
MO3HABATEIbHBIE yHHUBEPCAIbHBIC YyYeOHBIC JEHCTBUS, KOMMYHHKATHBHBIC YHHBEPCAIbHEBIC
yueOHbIe AeMCTBUS, PETYJIATUBHBIEC YHUBEPCAIbHBIC yueOHbIE ACHCTBHUS.

Ilo3HaBaTeIbHBIE YHUBEPCATbHbIE YUeOHbIE 1€ CTBHA

ba3oBble Jiornueckue 1eMCTBUA:

BBISIBJISITH U XapPaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBICHUN );
yCTaHABIIMBATh CYIIECTBEHHBIN MpH3HAK KiIacCU(UKAIMKA, OCHOBAHHS i OOOOIICHHS U
CpaBHEHUSI,

BBISIBJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYUS B paccMaTpUBaEeMbIX (akTax, TaHHBIX U
HAOJIIOICHUSX, OTHOCAIINXCS K (PU3UUIECKUM SIBIICHUSIM;

BBISIBJISTH IPUYUHHOCIICICTBEHHBIC CBS3U MPU U3yYCHUH (PU3UUYCCKUX SBJIICHUN U MPOIIECCOB,
JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh
TUIOTE3bI O B3AaUMOCBSI3IX (PU3MUECKUX BEIIMYUH;

CaMOCTOSITENILHO BBIOMpPATh CHOCOO perieHus y4eOHOM Qu3nmyeckoil 3amauu (CpaBHEHHE
HECKOJIBKUX BApUAHTOB PEIICHHUS, BHIOOP HaWOoJiee MOIXOMISIIEro ¢ yU4ETOM CaMOCTOSTEIIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciie0BaTeIbCKHE AECTBUS:

HCIIOJIb30BaTh BOMIPOCHI KAK UCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHMS,

MIPOBOAUTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXHBINA (U3NYECKUit
SKCIIEPUMEHT, HEOOJIbIIOE HCCeI0BaHNE (PU3UUYECKOTO SIBICHUS;

OLICHMBATh HA MPUMEHHMOCTh U JOCTOBEPHOCTH WH(GOPMAIUIO, MOIYYCHHYIO B XOJE
WCCIIETOBAHUS WU YKCIIEPUMEHTA;

CaMOCTOSITENTFHO (POPMYTHPOBATH OOOOIIEHHS] U BBIBOJBI MO pe3ysibTaTaM MPOBEIAEHHOTO
HaOJTIOICHUS, OITBITA, UCCIICIOBAHHS,

MIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3MUECKUX IPOIECCOB, a TaKKe
BBIIBUTATh TIPE/IIOJIOKEHUsST 00 MX Pa3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ unpopmanueii:

MPUMEHSITh Pa3IMYHbIC METOJIbI, HHCTPYMEHTBI U 3alPOCHI MPU TIOUCKE M 0TOOpe MHpOpMarmu
WM JAHHBIX C YYETOM MpEeAJIOKEHHOM yueOHoH pu3ndeckoi 3a1auu;

aHAIIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIUIO PA3TUYHBIX BUAOB U
(dbopM mpescTaBICHNUS,

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYI (opMmy mpenctaBieHuss uHPopMmanmuu U
WUTIOCTPUPOBATH pelIacMble 3a]]a4ui HECIIOKHBIMUA CXEMaMH, JHarpaMMaMH, WHOW rpadukoi n
WX KOMOWHAIUSMHU.

KoMMyHUKaTHBHbBIE YHUBEPCAJIbHbIE yUeOHbIE TeHCTBUS:

B XOJIe 00CYXXJIeHHs yu4eOHOTO MaTepuaia, pe3yiabTaTOB JaOOpPaTOPHBIX pabOT W MPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaeMOW TeMbl U BBICKA3bIBaTh WJEH, HAIlCJICHHBIE Ha
peleHne 3aauu 1 Moiiep kaHue OaroxenaTeaIbHOCTH OOICHHUS;

COTIOCTABJIATH CBOM CYXKIIEHUS C CYKIEHUSMHU JIPYTUX YUYACTHUKOB JUANOra, OOHAPYKUBATh
pa3iaudre ¥ CXOACTBO MO3HIINIA; BEIPAXKATh CBOKO TOUKY 3PCHHS B YCTHBIX M ITUCHMEHHBIX TEKCTaX;

MyOIUYHO MPEACTABIATh PE3yJIbTAThl BBIOJIHEHHOTO (DU3MUYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCTIeI0OBAHMS, TIPOSKTA);

MOHMMATh W WCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBHIYyAJILHOW pabOTHI TpH
pElIeHnr KOHKPETHON (PU3MUECKOM MPOOIeMBbl;

MPUHUMATH I[EJIM COBMECTHOM NesTeIbHOCTH, OPTaHU30BBIBATH IEHCTBUS 110 €€ TOCTIKEHHUIO:
pacmpenenaTb poyid, OOCYX AaTh MPOIECCHl M PEe3ybTaThl COBMECTHOW paboOThI, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOACH;
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BBIMIOJIHATE CBOIO YacThb pabOThl, JOCTHras KadeCTBEHHOTO pe3yjibTaTa II0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYSI CBOU AEUCTBUS C APYTUMU YIEHAMH KOMAaH/Ibl;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa B OOIIMH NPOAYKT IO KPUTEPHUSAM, CaMOCTOSTEIBHO
cOpMyITMPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PeryasitTuBHble yHHBepcaJbHbIe YueOHbIe 1elCTBHSA
Camoopranusanus:

BBISIBIIATE TIPOOJIEMBI B KM3HEHHBIX M YUYEOHBIX CHUTYalHMsX, TPEOYIOMIMX JJs pPELICHUs
(bu3nYecKuX 3HaHUM;

OPHEHTUPOBATHCS B PA3IMUYHBIX MMOAX0JaX MPUHATHS pelleHuil (MHAUBUlyaIbHOE, IPUHATHE
pelleHys B rpyne, IPUHATHE pelleHuil rpynmnoii);

CaMOCTOSITEJIbHO COCTaBJIATh QITOPUTM pelleHus (U3MYECKOM 3ajaud WM IUIaHa
UCCIIEIOBAaHUsI C  Y4ETOM HUMEIOIIUXCA PECypcoB U COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEeHTHPOBaTh MpeaaraeMble BAPUAHThI PELLICHUIA;

JienaTh BRIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHATbHBIN HHTEJVIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallMM U IpeylaraTh IiaH €€ N3MEHEHMUS;

OOBSICHATH MPUYUHBI TOCTHKCHUS (HEAOCTIKEHHS) PE3yJIbTaTOB JIEATEILHOCTH, AaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBBI B JESATEIHHOCTh (B TOM YHCIIE B XOJ[ BBIMOJHEHUS (HU3HUYECKOTO
UCCIIEIOBAaHMsI WIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENILCTB, M3MEHMBILUXCS CUTYalLui,
YCTaHOBJICHHBIX OIIUOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETIH U YCIOBUSM.

CTaBUTh ce0s1 HA MECTO JPYroro 4eiaoBeKa B XO/€ CIopa WM AUCKYCCHU Ha Hay4HYIO TEMY,
IIOHUMaTbh MOTHUBbI, HAMEPEHUs U JIOTUKY JPYIOro.

IIPU3HABATh CBOE MPABO Ha OLIMOKY MPH PELIeHnH (PU3NYECKUX 3a]1a4 WU B YTBEPKACHUAX
Ha Hay4YHbIE TEMBI U TAKOE XKE MPABO IPYTroOro.

INPEJIMETHBIE PE3YJIbTATbBI

K kxoHmy oOydeHuss B 7 Kjacce NpeIMETHbIE pe3yJbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSl YMEHHUI:

UCIOJIb30BATh MOHATUA: (PU3HUECKUE U XMMUYECKHE SIBICHUS, HAOIIO/IEHUE, SKCIIEPUMEHT,
MOJIeb, TUIIOTE3a, €AMHULBI (U3NYECKUX BEJIIMYMH, aTOM, MOJIEKYJa, arperarHble COCTOSHUS
BemlecTBa (TBEpHOE, JKUAKOE, Tra3000pa3HOe), MEXaHM4YecKoe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTOpHUs, paBHOACHUCTBYIOLAs CWI, JepopMarus
(ympyrasi, miacTudeckas), HeB€COMOCTh, COOOIIAIOIINECS COCY/IBI;

pasnuuath saBiIeHUS (AUQQy3us, TEmIoBOe ABWKEHHE YacTUI[ BEIIEeCTBA, PaBHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE JBUKEHHE, HHEPIUS, B3aUMOJICHCTBHUE TEJ, paBHOBECHE TBEPABIX TEI
C 3aKpEIJIEHHON OCBIO BpallleHus, llepeiadya AaBJICHUs TBEPAbIMU TEJIaMH, KUAKOCTIMHU U Ia3amH,
aTMocepHoe AaBlieHue, JIaBaHUE TeJl, IPEBPALIEHUS MEXaHUYECKOU FHEPTHH ) IO OMMMCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKPY’KAIOLIEM MHpE, B TOM
qucie GU3NUecKue IBJICHUS B IPUPOJIE: TPUMEPHI IBUKEHHS C pa3IMYHBIMU CKOPOCTSIMU B dKHUBOU
U HEXUBOM NpHUpPOJE, ACUCTBHUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSIHHE aTMOC(HEpPHOro
JIaBJICHHs Ha )KMBOM OpraHu3M, IUIaBaHUE PbIO, pblUuaru B Telle YeJIOBeKa, MPH 3TOM HEepEeBOIUTH
MPAKTUYECKYIO 33/1a4y B yU4eOHYIO0, BBIACIATh CyIIECTBEHHbIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX
SIBIICHHI;

ONMCHIBATh HM3yUEHHBIE CBOICTBa Tel U (U3MUECKHUE SIBICHUS, MCIONb3Yys (PU3NUECKHe
BEIMYHMHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIIHSS CKOPOCTb, CUJIa
YIPYrocTH, CUJIa TSXKECTH, BEC Teja, CUJIa TPEHUs, JaBiieHue (TBEPAOro Tena, JKUAKOCTH, rasa),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJICUO CHIIbI, MOMEHT CHJIBI,
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K03 (HULIMEHT MOJIE3HOTO IEHCTBUS MEXaHU3MOB, KUHETHYECKAasl U MOTeHIIUAIbHAs SHEPTUs ), IpU
OIMCAaHUU MPABUIILHO TPAKTOBATh PUINYECKUI CMBICT UCOIb3YEMBIX BETUYHMH, NX 0003HAUYEHUS
U eIMHULBI (PU3NICCKUX BEIMYMH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINEC JAHHYIO (DPU3HYECKYIO
BEJIMYMHY C JIPYTUMHU BEIUYMHAMU, CTPOUTH T'papUKU H3yUEHHBIX 3aBUCHUMOCTEH (pU3muecKkux
BEJINYUH;

XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKHE SIBJICHUS W IPOLECCHI, WCHOJB3Ys IMpaBHIIa
CJIOXKEHUs CHII (BIOJIb OJHOM MpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumezaa, IPaBUIIO
paBHOBecHs pblyara (0J10Ka), «30J10TO€ IPAaBUII0» MEXAHUKHU, 3aKOH COXPAHEHUsI MEXaHUYECKOU
SHEPruM, IMpH OSTOM JaBaThb CJIOBECHYIO (OpPMYJIMpPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTeMaTU4eCKOE BbIPAKEHUE;

OOBSACHATH (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTYaIM} MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BISABJIATh NPUUYUHHO-CIICICTBEHHBIC CBSI3H,
CTpOUTH OOBACHEHHWE M3 1—2 JOrMYeCKHUX IIAroB C Omopoil Ha 1-2 W3y4eHHBIX CBOMCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiath pacy€THbIe 3a/1a4l B 12 EeHCTBUS, UCIIONIB3YSI 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIIUE
¢u3nveckre BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHUS 3aJaud 3allChIBaTh KPATKOE YCIIOBHE,
MOJICTaBJIATh (PU3MUECKHUE BETUYUHBI B (POPMYIIBI M TPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIE
JAHHBIE, HEOOXOIWUMBIC [IJI1 PEIICHUS 3a/ad, OLICHHBATh PEATUCTUYHOCTh IOJTYyUYEHHOMN
(bu3MYECKOIl BETUYNHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOITU (PU3NYECKUX METOJOB, B
ONMCAaHUU HCCIIEJIOBAHUS BBLACIATh IPOBEPSIEMOE MPENIONIOKEHUE (TUIIOTE3Yy), pa3iuyarbh U
HMHTEPIPETUPOBATH MOTyUYEHHBIH pe3yIbTaT, HAXOIUTh OIIMOKU B XOJI€ OTBITA, ANATh BHIBOJBI 1O
€ro pe3yibTaTaM;

MIPOBOAUTH OMBITHl MO HAOTIOACHUIO (PU3UYECKHUX SIBICHUN WM (PU3NYECKUX CBOMCTB TEI:
(dbopMynupoBaTh MpPOBEPSEMBIE MPEAINOJIOKEHNUs, COOMpaTh YCTAHOBKY M3 MPEIIOKEHHOIO
000pyI0BaHUs, 3aMUCHIBATH X0/ OMBITa U (DOPMYITHPOBATH BHIBOBI;

BBITIOJIHATh TIPSMbIE W3MEPEHHUS PACCTOSHUSA, BPEMEHH, MacChl Tela, 00bEéMa, CHIIBI U
TEMIIEPaTyphl C UCIOJIB30BAHUEM AaHATIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMHUCHIBATH MOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJJaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPECHHI;

MPOBOANTh HCCIEAOBAHUE 3aBHUCUMOCTH OJHOW (PU3MYEeCKOW BETMYMHBI OT JPYrod cC
WCIIOIb30BaHUEM TPSIMBIX U3MEPEHHUH (3aBUCUMOCTH MYyTH PAaBHOMEPHO JBMIKYIIETOCS Tela OT
BPEMEHH JIBIDKEHUS Tella, CHJIbI TPEHUs CKOJIbKEHUS OT Beca Tesa, KadecTBa 00paboOTKu
MOBEPXHOCTEN TEJ W HE3aBUCHUMOCTHU CUJIbl TPEHUS OT IUIOUIAJN CONPUKOCHOBEHUS TEJ, CHJIbI
YOPYTOCTH OT YUIMHEHUS MIPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tea
U OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT INIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJNO, YCIOBUM TUIaBaHUS TEJN, yCIOBUIM paBHOBECHS phlyara U 0JOKOB, yUaCTBOBAThH B
MJITAHUPOBAHUM y4eOHOTO MCCIIEI0OBaHMS, COOUPATh YCTAHOBKY U BBITIOIHATH U3MEPEHHUSI, CIICTYsI
MPEeNIOKEHHOMY TUTaHy, (DUKCUPOBATH PE3yJIbTAThl TOTYYEHHOW 3aBUCHUMOCTH (U3UUYECKUX
BEJIMYMH B BHUJE TMPEIOKEHHBIX TaOMUIl U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCIEA0BAHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPECHHS (PU3UIECKUX BETUYUH (TUIOTHOCTH BEIIECTBA JKUJIKOCTH U
TBEPAOrO Te€la, CUila TPEHHUS CKOJBXEHUs, JaBJIECHUE BO3/AyXa, BBITAIKMBAIONIAs CHUJIA,
JeMCTBYIONIAsl Ha MOTPYKEHHOE B )KUJIKOCTh TENO, KOAPGUIUEHT MOJIE3HOT0 JAEUCTBUS MPOCTHIX
MEXaHHM3MOB), CJEIysl MPEIJIOKCHHON WHCTPYKIUU: TPU BHINOJTHEHHH H3MEpPEHUN coOuparthb
AKCTIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYHMCIIATH 3HAYCHUE NCKOMOM BEITMYUHBI;

COOJTIOAATh MpaBUIa TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ IabopaTOPHBIM 000PYIOBAHUEM;
yKa3bIBaTh NPHUHIUIBI JCHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAIONIUECS COCYAbl, 0apOMETp, pblvar, MOJABMKHBIN 1 HEMOBMXKHBINA OJIOK,
HAKJIOHHAS [JIOCKOCTh;
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XapaKTEPU30BaTh MPUHIIMIBI IEHCTBHUS W3YYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOMCTB C
Omopoll Ha WX onucaHus (B TOM 4YHCIE: TMOIIIMIIHUKYA, YCTPOHCTBO BOJOIPOBOJA,
THJIPABIMYECKUNA TIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoOMETp), HCIOIb3Ys
3HaHUSI O CBOMCTBax (DU3MYECKUX SBICHUH M HEOOXOAUMbIE (U3MYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

MIPUBOJIUTH MIPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TPUMEpaXx ) MPAKTUISCKOTO UCTIOIh30BAHUS
(bU3UYECKUX 3HAHWH B TIOBCETHEBHOM JKM3HU ISl 00ecrieueHus: 0€301MacHOCTH TP OOpAIleHUH C
npubopaMu W TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHUS 3J0POBbSI M COOIIOJICHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPY KAIOIIEH cpefie;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MHGPOpMaIuu B MIHTEpHETE B COOTBETCTBHH C 3aJIaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUH W IMyTEM CpPaBHEHUS Pa3IMYHBIX
WMCTOYHUKOB BBIJICIATh WHPOPMAIUIO, KOTOpAs SBISETCS MPOTUBOPEYMBON WIIM MOXET OBITH
HEJI0CTOBEPHOM;

WCIOJIb30BAaTh TIPU BBHIMOJHCHUH YYEOHBIX 3aJaHUi HAyYHO TOIMYJSIPHYIO JIUTEPATYpPY
(bU3MYECKOTO CcoJepKaHUs, CIPaBOYHbIE MaTepuaibl, pecypcbl ceth HHTepHeT, BIaJeTh
npuéMaMH KOHCIIGKTHPOBAHMS TEKCTa, MpeoOpa3oBaHWsS WHQPOPMAIMU M3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBCHHBIC KpAaTKWE IHMCHMEHHBIE M YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HMCTOYHUKOB MH(pOpManu (PU3MUECKOTO COMCpIKaHMsI, B TOM YHUCIIC IMyOJUYHO ACNaTh KpaTKUE
COOOIIIEHUsI O pe3yibTarax MPOEKTOB WM Y4YeOHBIX MCCIEAOBaHUN, MPH STOM TIPAMOTHO
WCIIOJIb30BaTh M3yUYCHHBIM MOHATUWHBIA anmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYILICHUE
MpEe3CHTAIINEH;

TIPY BBITIOJTHCHUH YUEOHBIX TPOSKTOB U UCCIICAOBAHUNA PACIIPEACTIATH 00sI3aHHOCTH B TPYIIINE
B COOTBETCTBHM C IIOCTABJIEHHBIMHM 3aJadyaMiy, CICIATL 3a BBIINOJIHEHHEM IIJIaHA IEHCTBUH,
aJICKBaTHO OICHUBAaTh COOCTBEHHBIM BKJIAA B JCATCIBHOCTh TPYIIIBI, BBICTPAWBATH
KOMMYHHKATHBHOE B3aMOJICHCTBHE, YUUTHIBasI MHEHHE OKPYIKAIOIIHX.

K xonmy oOyueHuss B 8 kJjacce mpeaMeTHBIC pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHHI:

WCIIOJIb30BATh TIOHSATHS: Macca M pa3Mephl MOJICKYJI, TETUIOBOE JBHKCHHE aTOMOB U MOJICKY I,
arperaTtHble COCTOSIHUSI BEILECTBA, KpUCTaINMYeckue U amMop(dHble Tena, HACBHIIICHHBIA H
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3JyXa, TEMIIepaTypa, BHYTPEHHsSS DHEPIHs, TEIUIOBOM
JBUTATEb, OJJEMEHTAPHBIA JIEKTPUUYECKUN 3apsifi, DJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
TURJIEKTPUKH, TIOCTOSTHHBIN 3JICKTPUYECKHUI TOK, MArHUTHOE TIOJIE;

paznuyath sBIEHUS (TEMJOBOE pACIIUpPEHHEe U C)KaThe, Teronepeaada, TEIIOBOe
paBHOBECHE, CMauyWBaHWE, KaMWULSIPHbIE SBJICHHs, HCHapeHUe, KOHACHCAIWs, IJIaBICHUE,
KpUCTaJTU3aIis (OTBEp/IeBaHNE), KHUIICHHE, Terulonepeaada (TerIoNpPOBOIHOCTh, KOHBEKITHS,
U3ITyYeHHUe), DIEKTPHU3AIUs TeJ, B3aUMOJCHCTBUE 3apsijioB, JCHCTBHS JIIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHNE, B3aMMOJICHCTBIE MarHUTOB, JICHCTBHE MAarHUTHOTO ITOJISI HA TIPOBOJIHHK C
TOKOM, 3JICKTPOMAarHUTHAasE WHIYKIUS) MO OMHCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE
OIIBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3NICCKOE SIBIICHUE;

pacmo3HaBaTh MPOSIBIICHNE U3yUYEHHBIX (U3NYECKUX SBICHUN B OKPYKAIOIIEM MHPE, B TOM
quciie (pu3udecKue SBJICHUS B TPUPOJIC: IIOBEPXHOCTHOE HATSKCHHE W KAIMMJUTSIPHBIC SIBJICHHS B
MIPUPO/Ie, KPUCTAILIBI B MpUpoae, nsnydenue ColHIla, 3aMep3aHue BOIOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHKe POCHI, TYMaHa, HHEs, CHeTa, JIEKTPUUSCKHE SBJIICHUS B aTMOC(epe, IIEKTPUISCTBO
KUBBIX OPraHU3MOB, MAarHUTHOE ToJe 3eMiu, Aped( MOIFCOB, POJIb MATHUTHOTO TOJS IS
KU3HU Ha 3emiie, MOJISPHOE CHSHHE, TIPH 3TOM IIEPEBOJIMTH MPAKTUYECKYIO 33]1a4y B yUEeOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NUYECKUX SBIICHUI;

OMHCHIBAaTh M3yYCHHBIE CBOWCTBA Tel W (DU3UYECKUE SBICHUS, HCIOJIB3YS (HU3UUYCCKUE
BEJIMYUHEI (TeMIepaTypa, BHYTPEHHSSI YHEPT s, KOJTHMYECTBO TETUIOTHI, YACIbHAs TeIIOEMKOCTh
BEIIIECTBA, yJENbHAs TEIJIOTAa IUIABJCHUS, YyJIeiIbHas TEIUIOTa MapooOpa3oBaHUs, yeiabHas
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TEIUIOTa CrOpaHHWs TOIUIMBA, KO3(P(HIMEHT TONE3HOrO JCWCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHUTEIIbHAS BJIAXXHOCTh BO3IyXa, JJICKTPUUECKUH 3apsl, CHJIa TOKa, 3JICKTPUYECKOE
HanpsDKCHHUE, COMPOTUBIICHHWE IPOBOAHMKA, YAEIbHOE CONPOTHUBICHHE BEIIECTBA, paboTa M
MOIITHOCTh AJIEKTPHYECKOTO TOKA), TIPU OMHCAHUM MPABUIBHO TPAKTOBATh (DU3UYCCKHUU CMBICI
WCTOJIb3YEMBIX BEIMYUH, 0003HAYCHHUS U €AMHUIBI (PU3NUYECKUX BEIMYUH, HAXOJUTH (POPMYJIHI,
CBSI3BIBAIOIIUE JTAaHHYIO (DU3MYECKYIO BEIMUYUHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH TPapUKU
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUS U MPOLECCHI, UCIOIb3YsI OCHOBHBIC
MOJIOYKEHHSI MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA, MPUHIIUI CYTICPIIO3HIINT
nosiel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s ydacTka IIenw,
3akoH JIxoymsi—JIeHna, 3aKk0H COXpaHSHUsI SHEPTHH, IIPH 3TOM J1aBaTh CJIOBECHYIO (POPMYIIUPOBKY
3aKOHA M 3alTUCBIBATh €r0 MAaTeMaTHUECKOE BBIPAKECHUE;

OOBSICHATh (PU3NYECKHUE TPOIIECChI U CBOWCTBA TEJ, B TOM YHCJIC U B KOHTCKCTE CUTYAIlHid
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIISATh MPUYUHHO-CIICCTBEHHBIE CBS3H, CTPOUTH
00BbsICHEHUE M3 1—2 JIOTMYECKUX IIaroB ¢ ONMOpPOH Ha 1—2 W3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHHH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacyéTHbIC 3a/1a4k B 2—3 NEHCTBHSI, HCIIOJIB3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIIIHE
¢u3nveckre BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHUS 3aJaud 3allChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJIATh HEJOCTATOK JAHHBIX JUIS PEUICHHUS 3a7add, BbIOMPATh 3aKOHBI WU (OPMYJIbI,
HEOOXOAUMBIC Uil €€ pEeICHHUs, MPOBOJUTH PAcy€Thl M CPAaBHHUBATH IOJyY€HHOE 3HAUYCHUE
(bU3NYECKOil BETMYNHBI C U3BECTHBIMU JIAHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh NMPH MOMOIIN (U3UIECKUX METOJIOB,
UCTOJNB3ysSd ONHCAHWE WCCIEIOBAHMS, BBLACIATH MPOBEPSEMOE MPEANOJI0KECHNE, OLICHUBATH
MIPAaBUIBLHOCTb MOPSIKA MIPOBEJACHUS UCCIICIOBAHHUS, JIeIaTh BIBOIbI;

MIPOBOJIUTH OTIBITHI MO HAOIIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3UIECKUX CBOWCTB TEI
(kanuJuUIApHBIE SBJICHMS, 3aBUCUMOCTb JaBJICHHMS BO3/AyXa OT €ro o0béMma, TemIeparyphl,
CKOpPOCTH TIpoIlecca OCTBIBAaHMS M HAarpeBaHUS TpPH H3IIyYCHUH OT IBETa HU3ITyYaromei
(mormomiaronieil) MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIepaTypbl >KUIAKOCTH U
TUIOIMAAN €€ TMOBEPXHOCTH, AJIEKTPH3AIMS TET W B3aUMOACWCTBUE DIEKTPUYECKHX 3apsJiOB,
B3aMMOJICHCTBHE IOCTOSHHBIX MAarHUTOB, BM3YyaJIM3alldsi MAarHUTHBIX TOJEeH MOCTOSHHBIX
MarHUTOB, JIEHCTBHS MAarHUTHOTO TOJISi HA NPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHMTa,
CBOWCTBA  OJIEKTPOJBUTATENs  IOCTOSIHHOTO  TOKa):  (opMylupoBaTh  NpOBEpsieMble
MIPEIOI0KEHUS, COOMPATh YCTAaHOBKY U3 MPEATIOKEHHOTO 000PYI0BaHUSs, OMTUCHIBATH XOJ1 OIBITA
1 GOpPMYIUPOBAThH BHIBOJIBI,

BBITIOJIHATE TPSIMBbIE N3MEPEHUSI TEMITEPATypPhl, OTHOCUTEIBHOW BIQXKHOCTH BO3/yXa, CHIIBI
TOKa, HAIIPSKEHUS C UCIOIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U IaTYUKOB (PU3HMUECKUX BEITUYMH,
CpaBHUBATh PE3yJIbTAThl N3MEPEHUH C YIETOM 3aJaHHOW a0COIOTHOM MTOTPEITHOCTH;

MPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHOW (U3UUECKOM BEIWYMHBI OT JAPYrod C
MCTIOJIH30BaHUEM MIPSIMBIX H3MEPEHHUH (3aBUCUMOCTh COTIPOTUBIICHHUS IIPOBOIHUKA OT €r0 JUTWHBI,
TUTOIIAIH MIONEPEYHOT0 CEYECHHUS U yIeIbHOTO COPOTUBIICHHSI BEILIECTBA TPOBOIHUKA, CHIIBI TOKA,
WAYIIETO Yepe3 MPOBOJIHUK, OT HANIPSDKEHUS Ha TIPOBOHHUKE, UCCIIETOBAHHUE TIOCIIEI0BATEIIHEHOTO
U TapajuleIbHOTO COEIMHEHWH NPOBOJHHMKOB): IUIAHHPOBATh  MCCIIEOBAHUE, COOUPATh
YCTaHOBKY W BBITIOJIHATH U3MEPEHUSI, CIIeTysl PETIOKEHHOMY TUTaHy, GUKCHPOBATh Pe3yIbTaThl
MOJyYEHHOH 3aBHCUMOCTH B BHJE TabmuIl W rpadUKOB, JleNaTh BBIBOJBI MO pe3yjibTaTaM
WCCIIC/IOBAHHS,

MPOBOJIUTh KOCBEHHbIE HW3MEPEHUs (PU3MUECKUX BEIWYMH (yAedbHas TEMJI0EMKOCTh
BEIIECTBA, CONPOTHBICHHE IPOBOJHUKA, padOTa ¥ MOIIHOCTH JJIEKTPHYECKOTO TOKA):
IUTAHUPOBATh M3MEpPEHHsI, cOOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys MPEAIOKEHHOM
WHCTPYKIIMY, ¥ BEIYUCIIATH 3HAUCHHE BEITMUUHBI;

co0ur01aTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTopHbIM 000PYyI0BAHUEM;
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XapaKTepu30BaTh NPUHLMIBI JIEHCTBUA M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
OIIOPOM Ha MX ONMCaHMs (B TOM YHCIIE: CUCTeMa OTOIICHHsI IOMOB, TUTPOMETP, TapoBast TypOuHa,
aMIIepMETpP, BOJIBTMETP, CUETUMK HIIEKTPHUECKOW HSHEPIHHU, DIEKTPOOCBETHTEIbHbBIE MPHOOPHI,
HarpeBaTelbHble  DJIEKTPONpPUOOpBl  (IpUMEphI),  INEKTPUUECKUE  IMPEeJOXPAHUTEIH,
AJEKTPOMArHuT, 3JIEKTPOJBUraTeNlb IIOCTOSHHOTO TOKA), MCIIONb3Yysl 3HAaHUS O CBOMCTBax
(bu3n4ecKux sIBICHUH 1 HEOOXOUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA M U3MEPUTEIIbHBIE TPUOOPHI IO CXEMaM H
CXEMaTUYHBIM PUCYHKaM (JKHUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUrATENb
BHYTPEHHEI'O CTOpaHusl, IEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUECKHUX LENed ¢
[IOCJIEIOBATENbHBIM M MApaUIeJIbHBIM ~ COCAMHEHHEM 3JE€MEHTOB, pa3iuyas yCIOBHBIE
0003HAYCHHS HIIEMEHTOB JICKTPUIECKUX IIETICH;

MPUBOANUTH IPUMEPHI (HAXOAUTh HH(POPMAITUIO O TPUMEPAX) MPAKTHYECKOTO UCIOIH30BAHUS
¢u3nUecKrux 3HaHUH B IOBCEAHEBHOM KU3HU [ oOecnieueHus: 6€30MacHOCTH IPU OOpaIlleHuH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3J0POBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/IEHUS B OKpYXkarolleil cpene;

OCYIIECTBIIATh MOUCK HH(popMammu (usndeckoro cojepkanusi B MHTEepHETE, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CPaBHEHUS JONOJHUTEIbHBIX HCTOYHUKOB BBLACIATH HHPOPMALHIO,
KOTOpasi SIBJISETCS IPOTUBOPEUNBOM HIIK MOKET ObITh HEIOCTOBEPHOM;

UCIOJIb30BATh IPU BBIIOJHEHUU YUYEOHBIX 3aJaHMi HayuyHO-IOMYJISAPHYIO JIUTEpaTypy
(U3NYIECKOTO CONEp)KaHMs, CIPAaBOYHBIE MaTepUallbl, PEeCcypchl ceTu VIHTepHeT, BIaneTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALUU M3 OIHOH 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3J1aBaTh COOCTBEHHBIE MMCbMEHHBIE  KPATKHE YCTHBIE COOOIIEHHs, 0000111ast ”HPOPMALIHIO
13 HECKOJBKUX UCTOYHUKOB (PU3MUECKOIO COJIEP>KAaHUSA, B TOM YHCIE IMyOJUYHO MPENCTaBIATH
pe3ysbTaThl MPOEKTHOM WM HCCIIEN0BATEIbCKONM EATEIBHOCTH, IPU O3TOM TI'PaMOTHO
WCIO0JIb30BaTh M3yUYEHHBIH MOHATUHHBIN anmapar Kypca (U3UMKH, COIPOBOXK/IATh BBICTYIJIECHUE
MpE3EHTALMEN;

IpU  BBHIMOJIHEHUH YYEOHBIX TMPOEKTOB M HCCIEAOBAHUNA (PU3NYECKUX MPOIIECCOB
pacnpenenatb 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJIEHHBIMU 3aJauyaMu, CIEIUTh 3a
BBIMOJIHEHUEM IUIaHa JAEUCTBUI M KOPPEKTHPOBATH €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJl B JIEATEIBHOCTh TPYMIbI, BICTpauBaTh KOMMYHHUKAaTHMBHOE B3aUMOJEHCTBUE, MPOSBISL
TOTOBHOCTb pa3periaTh KOH(IUKTHI.

K xonmy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

UCIOJIb30BaTh  IOHATHS: CHCTEMa OTCu€ra, MaTepualbHas TOYKAa, TPaeKTOpPHs,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JBHKeHUs, nedopmanus (yrpyras, MjiacTuueckas), TpeHHe,
LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTh U IEPErpy3KH, LEHTP TSHKECTH, abCOIIOTHO
TBEPAOE TEJO, LIEHTP TSKECTU TBEPJOTO Tella, paBHOBECHE, MEXaHUYECKHE KOoleOaHusl U BOJIHBL,
3BYK, MH()pa3BYK U yJIBTPa3BYK, JEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTh, CIEKTPbI MCIYCKaHUS U TMOTJIoNeHus, anbda, 6eTa- u
ramMMma-u3J1y4eHus, U30TOIbI, IAEpPHAast YHEPTETUKA,;

pa3nuuath ABIIEHUS (paBHOMEPHOE U HEPaBHOMEPHOE MpPSIMOJUHEIHOE JBUXKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHNE, CBOOOIHOE MaJIeHHE TeJl, pPABHOMEPHOE JIBUKEHHE
[0 OKPYXHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE IBMKEHHE, KOJeOATeIbHOE JIBH)KEHUE
(3aTyxaroliye 1 BbIHYKJICHHbIE KOJIEOaHHUs1), PE30HAHC, BOJHOBOE JIBUXKEHUE, OTpakeHUE 3BYKA,
MPSIMOJIMHEIHOE pacnpoCTpaHEHHE, OTPaKEHHWE U IPEIIOMIICHHE CBETa, IMOJIHOE BHYTpPEHHEE
OTpa)KEHHE CBETA, Pa3JIOKEHUE OEJOro CBEeTa B CIEKTP M CIOKEHHE CIEKTPAJIbHBIX I[BETOB,
JMCIIEpPCUsl CBETA, €CTECTBEHHAs pPaJUOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOro CIEKTpa
U3JIyYEHUs1) MO0 ONKCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOE (PM3HUECKOE SBIICHHUC;
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pacro3HaBaTh MPOSIBICHHE U3YUYEHHBIX (PU3MYECKHUX SBICHUH B OKpYXKarolleM MHUpe (B TOM
yuciae (Gu3MuecKue sIBICHUS B MPUPOAE: NMPUIIMBBI M OTJIMBBI, JBMKeHUE Iu1aHeT CoJIHEe4YHOM
CHCTEMBbl, PEAKTUBHOE [IBWKCHHE O>KHBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJIETpsICEHUE, CEHCMUYECKHE BOJIHBI, IlyHaMH, 3XO0, LIBETa TeJl, ONTUYECKHE SIBICHUS B IIPUPOJIE,
OMOJIOTUYECKOE JIEHCTBHE BHIUMOTO, YJIHTPA(pHOIETOBOIO M PEHTICHOBCKOTO W3IYYCHHUH,
€CTECTBEHHBII paOaKTUBHBIN (DOH, KOCMUUECKHUE JIy4H, PAJUOAKTUBHOE U3ITyUYEHHE IPUPOTHBIX
MUHEpAJIOB, JEHCTBHE pAJMOAKTUBHBIX M3JIyYCHHH HA OPraHU3M YeJIOBEKa), MpH OSTOM
[IEPEeBOIUTh IIPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOWCTBA (IPU3HAKN)
(bU3NYECKUX SIBICHUIA;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (U3UYECKUE SIBICHUS, UCHONB3Yyd (U3NUYECKUE
BEJIMYMHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTh TeNa IPH HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
nepeMeIeHme, My Thb, yriaoBasi CKOPOCTh, CHJIA TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOpEHHE
CBOOOJHOIO TaJieHHs, BeC Tesla, MMITYJIbC Tela, MMIIYJbC CHJIbI, MEXaHHW4eckas pabora H
MOIITHOCTH, TOTEHIIHATbHAS SHEPTHSI TeJa, TOAHITOTO Ha/l TOBEPXHOCTHIO 3eMIIH, TOTCHIIHAIbHAS
SHEprus CKaToW MpPYKUHBI, KHHETUYECKasl SHEPTHsl, [I0JHAsi MEXaHWYeCKas SHEeprus, Nepuo u
9yacToTa KojeOaHMii, TMHA BOJIHBI, TPOMKOCTB 3ByKa U BEICOTa TOHA, CKOPOCTh CBETA, TIOKA3aTeNb
IIPEJIOMIICHUS CPeJibl), IPU OIUCAHUY [TPABUIIBHO TPAKTOBATH (PU3NUECKUNA CMBICI UCTIONb3YEMBbIX
BEJIMYMH, 0003HAUCHHS U €AMHUIBI (PU3NIECKUX BEITUYMH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (PU3MYECKYI0 BEIWYMHY C JAPYIMMH BEJIMYMHAMH, CTPOUTh TIpadUKH H3yueHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (hU3MUYECKHE SIBIEHUS M TNPOLIECCHI, HCMONb3Yys 3aKOH
COXpaHEHHS SHEPIrHHd, 3aKOH BCEMHUPHOTO TATOTCHHUS, MPUHIMII CYTEPIIO3UIIMH CHJI, TPUHIIHII
oTHocuTesbHOCTH ["anmuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHbI OTPaXKEHUs
U TIPEJIOMJICHHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsAJO0BOTO M MAacCOBOTO YHCEN TPH SIEPHBIX
peaknusx, Npd 3TOM JaBaTh CJIOBECHYIO (DOpPMYJTUPOBKY 3aKOHa U 3alHCHIBaTh €ro
MaTeMaTHYeCKOE BEIPAKCHHE;

OOBSICHATH (PU3MUYECKHE MPOLECCHl U CBOWCTBA TeJ, B TOM YUCIIE U B KOHTEKCTE CUTyalui
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISIBIISATh MPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
00bsICHEHHE U3 2—3 JIOTMUECKUX LIaroB ¢ OMOpPOi Ha 2—3 M3yueHHBIX CBOWCTBA (PU3UUECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3ajaud (OMMparoIlMecss Ha CHCTeMYy M3 2—3 ypaBHEHHMI), UCHOIb3Ys
3aKOHBI U )OPMYJIBI, CBA3BIBAIONINE (PM3NYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3aMUCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIOIIME WIM M30BITOUYHbIE JaHHBIE, BHIOUPATH
3aKOHBI W (OPMYJBI, HEOOXOAWMBIC Ui PEUICHHs, NPOBOJUTH pPACYETHI W OIICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHUsI (PU3NYECKON BETMUNHBI;

pacrio3HaBaTh MPOOJEMBbl, KOTOPbIE MOXHO PEUIMTh MPU MOMOIIU (U3UUYECKUX METOJIOB,
UCTIOJNB3Yys OMHCAHWE WCCIENOBAHMS, BBIACIATH IPOBEPSEMOE IPEINOJIOKEHHUE, OIICHUBAThH
NPaBUIBHOCTh MOpPSAKA IPOBEACHUS MCCIEOBAHUS, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAONIOJECHHIO (U3UUECKUX SBICHUM MM (U3MUECKUX CBOICTB Tell
(m3y4yeHne BTOporo 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHWS JHEPTUH, 3aBHCHMOCTH IEPHO/A
KoJIe0aHUN PY>KMHHOTO MasiTHUKA OT Macchl rpy3a U sKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJeOaHWH, MPSIMOJIMHEWHOE pacpoCTpaHEHUE CBETa, PassIOKEHHE OeIoro
CBETa B CIEKTp, U3yUCHUE CBOMCTB M300pak€HUS B IJIOCKOM 3epKaje U CBOMCTB M300pa)KeHUs
npeaMera B COOMpAroNIe JTH3e, HAOMI0ICHNE CTUTOIIHBIX U JTMHEHYATHIX CIIEKTPOB U3ITYUYCHNUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pYyI0BaHMUs, OMHMCHIBATH X0/
OTIBITA M €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSMBIX U3MEPEHUM, ONpEAesas cpelHee 3HaUCHUe
U3MepsieMoil Benn4MHbI ((POKYCHOE PacCTOSHUE COOMparoIiel JHH3bI), 0OOCHOBHIBATH BBHIOOD
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);
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IIPOBOJIUTH UCCIIE0BAaHUE 3aBUCUMOCTEH (PM3NUECKUX BEJIUYHMH C UCIOIb30BAHUEM HPSIMBIX
M3MEpEeHUH (3aBUCHMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBM)KEHUM 0€3 HaudalbHOM
CKOpOCTH, TepHoa KojaeOaH!i MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTiia
OTpa)KeHMsI CBeTa OT yIja MAaJCHUs M yIja IpeJoMJIEHUs OT yIVa MaJeHHs): IUIaHUPOBaTh
HCCIIEIOBAaHKNE, CAMOCTOSITENIbHO COOMpAaTh yCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHI MOyUYECHHON
3aBUCUMOCTH (PU3MYECKHUX BEJIMUYUH B BUJIE TaOJIUL U TPa(UKOB, J1eJ1aTh BHIBOJIBI 10 pe3yJbTaTaM
UCCIIEI0BaHMS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHHs (U3NUECKUX BEIUYHUH (CPEIHSISI CKOPOCTh U YCKOPEHHE
TeJa IpU PaBHOYCKOPEHHOM JBHMKEHHH, YCKOPEHNE CBOOOJHOIO MaACHUsL, )KECTKOCTh IIPYKUHBI,
KOX(QPHUIHUEHT TPEHUS CKOJBXKEHHs, MEXaHW4yeckass paboTa M MOUIHOCTb, YacTOTa W IEPHOA
KoJIe0aHUH MaTEeMaTUYECKOI0 U MPYKUHHOTO MasiTHUKOB, ONITUYECKask CHJIa COOMparoILel JIUH3bI,
PalMOaKTUBHBINA (OH): TUIAHUPOBATH U3MEPEHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, ClIeys NPEJI0KEHHON NHCTPYKIMU, BBIUUCIIATh 3HAYEHUE BEIIMYMHbBI U
aHAJIM3UPOBATH MOTYUYEHHbIE PE3YJIbTAThI C YUETOM 331aHHON MOIPELUIHOCTH U3MEPEHU;

co0Jro1aTh NMpaBUila TEXHUKU 0€30IaCHOCTH IpH padoTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIE IPU3HAKKM M3YUYCHHBIX (PU3MYECKUX MOJENel: MaTepualbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJO, TOUEUHbIM NCTOUHUK CBETa, JIy4, TOHKas JIMH3a, IJIaHEeTapHas MOJIEIIb
aToMa, HyKJIOHHasl MOJIE/Ib aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHIUIBI ASHCTBHUS U3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOHCTB C
ONOpO Ha MX omucaHus (B TOM YHUCIE: CIUAOMETP, AATYMKH IOJOXKEHUS, PACCTOSHUSA U
YCKOPEHHS, paKeTa, »5XOJIOT, OYKH, I[EPUCKOMN, (QoToanmapar, ONTHYECKHE CBETOBOJIHI,
CIIEKTPOCKOIN, J03UMETp, Kamepa BuibcoHa), HMCIIONB3ys 3HAHUS O CBOWCTBaX (PU3MUECKUX
SIBJIGHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BAaTh CXEMbl M CXEMaTHYHblE PUCYHKHM M3YUYEHHBIX TEXHHYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPH PELLIEHUH YUeOHO- MPAKTUYECKUX
3aJa4, ONTUYECKUE CXEMBI JUI MMOCTPOSHUS M300paXeHU B IJIOCKOM 3epKajie U coOuparomiei
JIMH3E;

IIPUBOAUTH MIPUMEPHI (HAXOIUTh HHPOPMALIMIO O IPUMEPAX ) MPAKTHUECKOTO HCIIOJIb30BAHMS
(u3MyecKrX 3HaHUI B MOBCEIHEBHOW KU3HU Ui oOecriedeHtst 0€30acHOCTH Py 00palleH ! ¢
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/0pOBbS M COOIIOAEHUS HOPM
9KOJIOTUYECKOT0 MTOBE/ICHUS B OKPYXKAIOLIEH cpelie;

OCYILIECTBIATh MOUCK MH(OpManuu (HU3NYECKOro cojepxkanus B VIHTepHETe, caMOCTOSTENbHO
(GbopMynupysl TIOUCKOBBIN 3arpoc, HaXOAUTh IMYTHU OIpPENESeHUs] JOCTOBEPHOCTH MOJYyYEHHOU
uH(pOpMaIMK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JJOMOJHUTEIbHBIX UCTOYHUKOB,;

WCIOJIb30BaTh MpPHU BBINOJHEHUU YYEOHBIX 3aJlaHUN Hay4YHO-TOMYJSIPHYIO JIUTEpaTypy
($U3MYECKOTO COoNep)KaHMs, CIpPaBOYHBbIE MaTepuallbl, pecypchl ceTu VHTepHeT, BIalIeTh
npuéMaMHl KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs MHGOpMAUU M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE MH(OpMaMH U3
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOT0 COJAEp)KaHUs, IyOJUYHO IPEACTaBIATh PE3YJIbTAThI
MPOEKTHOM WJIM HCCIEI0BATENIbCKONW JIEeATENbHOCTH, IPU ATOM TIPaMOTHO HCIOJIb30BaTh
M3YyYEHHBIN MOHATUHHBIN anmnapaT U3y4yaeMoro paszaena (GU3MKA U CONPOBOXKIATh BHICTYIIICHHUE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayUTOPHH CBEPCTHUKOB.
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IV TemaTuveckoe niaHMpPOBaHHE
4.1. 7 kxacce
(34 paGounx Hemenu, 2 yaca B HejleJI10, 68 YacoB)
(2 yaca B Henedr0, 68 yacoB)

Ne Haumenoranue KonuuecTBo [IporpammHoOe conepxkanue OcHOBHEBIE BUJIBI JIeATCIIbHOCTH
I/ | pa3deioB U TEeM | 4acoB 00yJaroIuXxCst
y4eOHOTro mpeamMeTa
Pa3nen 1. ®u3uka u ee pojib B IO3HAHUM OKPY’KAIOIIEro MUpa
11 | Ousuka — mHayka o |2 ®uszuka — Hayka o npupone. SIBieHus npuponsl. | BersiieHnue pasnuuui MEXIY
IpUPOEC duzuyeckue SIBICHHUS: MEXaHHYECKHE, TeIJIOBble, | (PU3UIECKUMU u XUMHUYECKUMH
ANEKTPUYECKUE, MATHUTHBIC, CBETOBBIEC, 3BYKOBBIC MIPEBPALICHUSIMHU.
Pacno3naBanue u Kiaccupukanus
bu3nYecKuX  SBICHUW: MEXaHHYECKHX,
TEIJIOBBIX, 3JEKTPUUYECKUX, MATHUTHBIX M
CBETOBBIX.
Habmonenne wu omnucanue QU3NIECKUX
SIBIICHUI
12 | ®usuueckue 2 Ousnueckue BenuuuHbL. M3mepenune ¢usmdeckux | OmpeneneHue  LEHbI  JENEHUsS  IIKaJbI
BETTUYUHBI BemnmunH.  Dusmueckne  mpubopbl.  [lorpemHocTs | H3MEPUTETHLHOTO MPUOOpA.

H3MepeHHI>i Mencz[yHapoz[Ha;I CHUCTEMA CONMHUIL

H3mepeHne IUHEHHBIX pPa3MEpoB TeEIl H
IIPOMEKYTKOB BpeMeEHU C  yu4€TroM
MOTPEIIHOCTEMN.

N3mepenne 00bEéMa KUAKOCTH U TBEPIOTO
Tena.

W3mepenne Temmeparypbl IpHU IIOMOIIH

JKUJKOCTHOTO TEepMOMETpa W JaTyuKa
TEMIIEPATYPBI.
BeInosiHeHnEe  TBOpYECKMX — 3aJaHWil IO

MOKUCKY CIOCOOOB M3MEpPEHUsT HEKOTOPBIX
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(GU3NUECKUX XapPaKTCPUCTHUK, HANPHUMED,
pa3MepoB  MajblX  O00BEKTOB  (BOJIOC,
IIPOBOJIOKA), YAIEHHBIX 00BEKTOB,
0O0IBIITNX paccTosIHUH, MaJTBIX
NPOMEXKYTKOB  BpeMeHH.  OOcyxieHue
npeJiaraéMplx crioco0oB

13.

EcrecTBeHHOHAYYHBII
METO/, I03HAHHUS

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAYKH H3y4yaroT
npupony. EcCTecTBeHHOHay4dHbIM METOJ IMO3HAHMSL:
HaOIIOZeHWe,  TOCTAaHOBKAa  HAy4yHOrO  BOIpOCA,
BBIIBIDKEHUE THIIOTE3, DSKCIEPUMEHT II0 IIPOBEpPKE
TUNIOTE3, OOBACHEHHE  HAOII0AaeMOro  SIBJICHUS.
Onucanue GpuU3nUECKUX SIBJICHUH ¢ TOMOLIBIO MOJIENEH

BbiiBimkenne — rumore3,  OOBSCHSIOIIMX
IPOCTBIE SIBJICHMSI, HAIIPUMED:

— IIOYEMY OCTaHABJIMBACTCS JBUXKYyLIeecs
10 TOPU30HTAIBLHON TOBEPXHOCTH TEJIO;

— II0OYEMY B JKapKylo IIOrOy B CBETJIOU
OICKJE TMpOXJagHEH, dYeM B TEMHOIM.
[Ipennoxenue Croco0oB IIPOBEPKU
TUIIOTE3.

[IpoBenenue wuccnenoBaHus MO TMPOBEPKE
KaKoi-1100 rMIoTe3sl.

[TocTpoenue MIPOCTEULINX MOZENIEeN
¢uznyeckux sBIEHUN (B BHUJE PHCYHKOB
WIN CX€M), HallpuMep MaJleHue MperMera;
IPSIMOJIMHENHOE paCIpOCTPAHEHUE CBETA

Hroro no pasgeny

6

Pa3nen 2. [lepBonayaibHbie CBeIEeHUsI 0 CTPOEHHH BelecTBa

2.1

Crpoenue BeliecTsa

1

CtpoeHue BenecTBa: aroMbl M MOJIEKYJIbI, UX Pa3MepBhl.
OnbIThl,  JOKAa3bIBAIONIME  JUCKPETHOE  CTPOCHHUE
BEILIECTBA

Ha6JIIOI[eHI/IC U HUHTCpHpCTAlUA OIbITOB,

CBUJIETEILCTBYIOITIX 00 aTOMHO-
MOJIEKYISIPHOM CTPOCHUU BEIIECTBA:
OMBITHI C  PAaCTBOPEHHEM  Pa3IMYHBIX

BEIIECTB B BOJIE.
Ornenka pa3MepoB aTOMOB U MOJEKYN C
HCIIOJIb30BaHUEM dhoTtorpadwmit,
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NOJYYEHHBIX ~HAa  ATOMHOM  CHJIOBOM
mukpockorie (ACM) — naboparopHas
pabora no teme: «OIeHKa TUaMeTpa aToma
METOZIOM  psiioB (C MCIOJIb30BaHUEM

dbotorpaduii)».
Onpenenenne pa3smMepoB MaJlbIX Tell

2.2 JIBuxeHue u JIBuxeHue yactull BeniectBa. CBsizb CKOPOCTU Habmronenue u 00bsicHeHne OpOyHOBCKOTO
B3aUMOJICHCTBHE JBIDKSHUS YaCTHII C TEMITEpaTypoii. bpoyHoBckoe JBYDKEHUS U siBIeHus Auddy3uu.
YacTHI] BEUIECTBA nBwKeHue, muddysus. Bzaumoeiicteue yacTu IIpoBenenne u 0OBACHEHUE ONBITOB I10
BEILIECTBA: MIPUTSHKCHUE U OTTAIKHBAHUE HaOJIOICHUIO TEIJIOBOIO PACHIMPEHUS
ra3oB.
[TpoBenenne u 0OBICHEHUE OIBITOB TI0
OOHapY>KEHHUIO CHJI MOJIEKYJISIPHOTO
MPUTSDKCHUS ¥ OTTAJIKUBAHUS

2.3 | ArperaTHble ArperaTHble COCTOSIHUSI BEIIECTBA: CTpOEHHE Ta3oB, | OnucaHue (C HCHOJIB30BAHUEM IMPOCTHIX

COCTOsAHHA BCIICCTBA

KHUIKOCTEM W TBEPABIX  (KPUCTAUIMUECKHX)  Tell.
B3anmocBs3n MCKOY CBOMCTBaAMH BCIICCTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M UX aTOMHO-MOJIEKYJISPHBIM
ctpoeHneM. (OCOOEHHOCTM arperaTHbIX COCTOSIHUM
BO/JIbI

MO/JIeJIe) OCHOBHBIX pa3jN4uil B CTPOCHUU
ra3oB, KUAKOCTEN U TBEPBIX TeEIL.
OOmbsicHeHHe MaJIon CKIMAEMOCTH
KUAKOCTEH ¢ TBEPIBIX TeEN, OOJBIION
C)KMMAaE€MOCTH T'a30B.

OObsicHeHne coxpaHeHHs! (POPMbI TBEPIBIX
TEJ U TEKYYECTH SKUKOCTH.

[IpoBenenue onbITOB, 10Ka3bIBAIOLIUX, YTO
B TBEPIOM COCTOSIHUM BOJbI YacCTHUIIBI
HaxXoAATCsl B CPEOHEM Janibllie JApPYr OT
apyra (IUIOTHOCTb ~ MEHBIIE), 4YEM B
KHUJIKOM.

VYcranoBnenue B3aMMOCBSI3U MEXTY
OCOOCHHOCTSIMM ~ arperaTHbIX  COCTOSHHIM
BOJABI M CYUIECTBOBAaHMEM  BOJHBIX
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opranu3MoB (MC — Ouomnorusi, reorpadusi)

Hroro no paszaeiny

5

Paznen 3. /IBuskeHue U B3aumMoaeicTBUE Tej

3.1

MexaHunueckoe
JIBIKEHUE

3

Mexanuueckoe JIBHKEHHUE. PaBHOMepHOE u
HepaBHOMepHOoe  aBmkeHue. Ckopoctb.  Cpenss
CKOpOCTb TP HEPAaBHOMEPHOM JBIKEHHH. Pacuér
IMyTHU 1 BpCMCHU ABUKCHUA

HccnenoBanue paBHOMEPHOTO JIBUYKEHUS,
OIIPEJIETICHUE €T0 IPU3HAKOB.

Habmronenne HepaBHOMEpPHOTO JBUKEHUS
U ONpeNesieHhe  €ro  OTIWYMM  OT
PpaBHOMEPHOTI'O ABHIKECHUSL.

OnpeneneHre  CKOPOCTH — PaBHOMEPHOTO
JABHXKXCHU S (mapmca B XHUAKOCTH, MOJICIIN
INEKTPUYECKOTO aBTOMOOUJIS U T.1I.).
Onpenenenue cpenHen CKOPOCTH
CKONBXKEHUs Opycka WIM IIapuKa [0
HAaKJIOHHOM IIOCKOCTH

Pemienne 3amau Ha ompeneneHue IyTH,
CKOPOCTM M  BpPEMEHH PaBHOMEPHOIO
JABUXXCHUS.

AHanu3 rpaduKoB 3aBUCHMOCTH IMYTH U
CKOpPOCTH OT BPEMEHU

3.2

Nueprus,
IJIOTHOCTH

macca,

SBnenune mHepuuu. 3aKOH MHEpUMH. B3anmoneiicTeue
T€J KaK IPUYMHA U3MEHEHHSI CKOPOCTH JIBHKECHHUS TEIL
Macca xak Mepa uUHepTHOCTM Tena. IlmoTHOCTH
BeniecTBa. CBA3h IJIOTHOCTH C KOJIMYECTBOM MOJIEKYII
B €/IMHUIE 00bEMA BEIECTBA

OOBsicHEHHE U POTHO3UPOBAHUE SIBICHUM,
00yCIIOBJIIEHHBIX UHEpLIUEH, HallpuMep, YTO
IPOUCXOIUT ITPU TOPMOKEHUU WU PE3KOM
MaHeBpe aBTOMOOWIIA, rnoyemy
HEBO3MO)KHO ~ MIHOBEHHO  IPEKpaTUTh
JBUKEHHE Ha BEJIOCUIIEAE UM caMoKaTe U
T. JI.

[IpoBenenune u aHaIu3 OIIBITOB,
JEMOHCTPUPYIOIIMX H3MEHEHUE CKOPOCTH
JIBIDKEHUS Tejla B pe3ysibTare ACUCTBUS Ha
HEro Jpyrux Tedl.
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Pemenne 3amadu Ha ompenesneHHE MaccChl
Telna, ero 00béMa u oTHocTu. [IpoBenenue
U aHAJIU3 OIBITOB, JIEMOHCTPUPYIOUIUX

3aBUCUMOCTh
U3MEHEHHs CKOpPOCTH Tela OT €ro Macchl
Ipu  B3auMozeicTBun Ten. M3mepenue
Macchl Tela Pa3IMYHbIMU CIIOCOOAMH.
OnpeneneHue  IJIOTHOCTM — Tejla B
pe3yabTaTe HU3MEpPEeHus €ero Macchl u
00BEMa

3.3

Cuina. Bunpe! cun

14

Cuna xak xapakTepucThka B3aumonencTBus Ten. Cuna
YIPYTrOoCTH U 3aKoH I'yka. i3Mepenue cuibl ¢ IOMOLIBIO
JUHAMOMETpa. SIBIIEHHE TATOTEHUS U CHJIA TSKECTH.
Cuna T1sDKecTM Ha Jpyrux IulaHeTax. Bec Tena.
Hesecomocts. CrnoxxeHue cuil, HalpaBJIEHHBIX 110 OHOU
npsimoi. PaBHoxelicTByromass cuin. Cuiia  TpeHus.
TpeHue CKONBXKEHHS W TpeHue IOoKos. TpeHue B
MIPUPOJIE U TEXHUKE

N3ydyenne B3aUMOJEHCTBUS KaK TPUIHHBI
U3MEHEHHUsT CKOPOCTH Tella MWW €ro
nedopmanuu.

Onwucanue peabHbBIX cCUTyanun
B3aUMOJICHCTBUS TEJ C TIOMOIIIBI0 MOJIETIEH,
B KOTOPBIX  BBOJAUTCA  TOHSATHE U
M300pakKeHHUE CHIIBI.

Nzyuenwne cunel ynpyroctu. MccnenoBanue
3aBUCHMOCTH  CHJIBI  yIPYTOCTH  OT
YATUHEHUS  PE3MHOBOTO  IIHypa WU
IPYXHUHBI (C TOCTpOEHHEM IpaduKa).
AHanu3  TpaKTHYEeCKHX  CHUTyallud, B
KOTOPBIX TIPOSIBIICTCS JCHCTBHE CHIIBI
YOPYTOCTH (YHOPYroCTh Ms4a, KPOCCOBOK,
BETOK JIepeBa u Jp.).

AHanu3 cuTyauui, CBA3aHHBIX C SBJICHUEM
TATOTCHHSI.

OObsicHeHne  OpOWTAIBHOTO  JIBHXKCHHS
IUTAHET C  WUCMIOJb30BAaHUEM  SIBICHUS
TATOTEHUS U 3aKOHA UHEPIUH.

26




W3mepenne Beca Tela € MOMOULIBIO
JUHaMOMETpa. ObocHoBaHue 3TOTO
crioco0a U3MEPEHMUSL. AHanu3 u
MOJICJINPOBAHUE  SIBICHUS HEBECOMOCTHU.
OKCIEpUMEHTAJIBHOE TIOJIYy4YEHUE IIPaBHIIA
CJI0’KEHUS CWJI, HAIIPABJICHHBIX BJIOJIb OJTHOM
IIPSIMOH. Onpenencuue BEJIMYUHBI
paBHOAEHCTBYIOIIEH Ccuil. M3yueHue cuiibl
TPEHMSI CKOJIBKEHUS U CUJIbl TPEHUS MOKOSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS
OT CWJIbl JIaBJICHUS U CBOMCTB TPYLIMXCS
IIOBEPXHOCTEH.  AHaINW3  IPAKTUYECKHUX
CUTyallul, B  KOTOPbIX  IPOSBIIAETCSA
JIEUCTBHE CWJIBl TPEHMs, MCIOJIb3YKTCS
CrocoObl €€ YMEHBIIEHUS WU YBEIHUCHHS
(xaTaHue Ha JbDKaX, KOHbKaX, TOPMOXKEHUE
aBTOMOOMJIA, UCIIOJIb30BaHUE
MOJIIIUITHUKOB, IJIaBaHue BOJIHBIX
KHUBOTHBIX M [1p.). Pemenue 3amau c
UCIIONIb30BaHuEM (opmyn uisi  pacuéra
CWJIBI TSDKECTH, CHWJIBI YNPYTOCTH, CHIIbI
TPEHUS

Hroro no pazneny 21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, ;KHIKOCTE

i M Ta30B

4.1 | laBnenme. Ilepenaua | 3
JaBICHUS TBEPABIMU
TCJ1aMH, XHUIKOCTIAMU
Y Ta3aMu

HaBnenne. CnocoObl yMEHBIIEHHS M YBEIHMUEHUS
naBieHus. JlaBneHue raza. 3aBUCUMOCTh JaBJICHU rasa
0T 00bEMa, TeMIiepaTypshl.

AHamu3 ©  OOBACHEHHWE  ONBITOB U
NPaKTUYECKUX CHUTyalluid, B  KOTOPBIX
MIPOSIBIISIETCS] CHJIA TABJICHUSI.

O6ocHOBaHME CIIOCOOOB YMEHBIICHHUS H
YBEJIUYCHUS JTaBJICHUS. Wzyuenue
3aBHCUMOCTH JIaBJICHHUS Ta3a oT o0béMa U
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temriepatypbl. HM3ydenwe ocoOeHHOCTEH
nepeaud JaBJICHHUS TBEPIABIMH TeEJIaMH,
xuakocTaMu u  razamu. OOocHOBaHUE
pE3yNBTaTOB  OMBITOB  OCOOCHHOCTSIMH
CTPOEHHUSI BEUIECTBA B TBEPAOM, JKUJIKOM M
razoo0pa3zHOM COCTOSTHUSIX.
DKCHEepUMEHTAIbHOE JI0Ka3aTeNIbCTBO
3akoHa [lackais.

Pemienne 3amau Ha pacu€r gaBieHUS
TBEPJIOTO TENa

4.2

JlaBiaeHue KuJIKOCTH

3aBUCUMOCTb  JABJIEHUS KUJIKOCTH OT TJIyOMHBI.
ITneBMaTHueckue MAalIlVHBI. I'mppocratnueckuit
napaznokc. Coobmaromuecs: cocysl. ['uapasnnyeckue
MEXAHU3MBI

HccnenoBanne  3aBUCUMOCTH  JIaBIICHUS
KUJAKOCTH OT IJIyOMHBI MOTPYXEHHUS U
IUIOTHOCTH KHUJIKOCTH.

Hab6monenue " 00BsICHEHNE
TUAPOCTATUYECKOTO MapajoKca Ha OCHOBE
3akoHa [lackais.

N3yyenne cooOMIAOMUXCS COCYIOB.
Pemenne 3amau  Ha pacuér AaBiICHUA
KUJKOCTH.

OObscHeHne MpUHIATIA JEUCTBUSA
TUAPABIMYECKOTO Mpecca, MTHEBMAaTUYECKUX
MalllnH.

AHann3 © OOBSICHEHHE TMPAKTUYECKUX
CUTYyalluH, JEMOHCTPUPYIOIINX
MPOSIBIICHUE IABJICHUS JKUJKOCTU U 3aKOHA
[Tackans, HAIIpUMED MPOILIECCOB B
OpraHu3Me Mpu rITyO00KOBOHOM HBIPSHUN

4.3

ATtMmocdepHoe
JaBIICHHE

Atmocepa 3emsim M atMocdepHOE  JaBlICHHE.
[TpyunHBl  CyIIECTBOBaHUS  BO3JIYLIHOM  000J0YKH
3emin. OnbiT Toppudennu. 3mepenue atmocdepHoro

DKcIepUMeHTalIbHOE oOHapy>KeHHe
atMoc(epHOro  JaBieHUs. AHAIU3 WU
00BSICHEHHE OIIBITOB U NOPAKTUYCCKUX
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JlaBJIeHUs] 3aBHCHMOCTb aTMOC()EPHOIO [JaBJIEHUS OT
BBICOTHI HaJl ypoBHeM Mopsi. [IpuOops! s u3mepeHus
aTMOC(EpPHOTO AABJICHMUS.

CUTyallMii, CBSI3aHHBIX C  JICUCTBUEM
atMocthepHoro  nmamienms. OOBSICHCHHE
cyliecTBoBaHUsl arMochepbl Ha 3emie M
HEKOTOPBIX IJIAHETaX MUJIM €€ OTCYTCTBUS Ha
npyrux Tutanerax u Jlyne. OObsicHeHUe
W3MEHEHUsI IUIOTHOCTH  atMmoc(epbl ¢
BBICOTO W 3aBHCHMOCTH aTMOC(HEpPHOro
JIaBJICHHS OT BBICOTHI. PerneHme 3amad Ha
pacuét aTMoc(hepHOTO AaBICHUSI.

Nzydenne yCTpPOHCTBA 6apomeTpa-
aHepouzaa
4.4 | JleficTBHE KHIKOCTH JleiicTBUe XUAKOCTU M ra3a Ha NOTPYXKEHHOE B HUX | DKCIIEPUMEHTAIbHOE oOHapy>KeHHe

u rasa Ha
MOrPY’KEHHOE B HHX
TENo

Teno. BelTankuBaromas (apxmmenoBa) cCuiia. 3aKOH
Apxumena. [InaBanue ten. BozmyxornnaBanue

JIEMCTBUS )KUIKOCTH U ra3a Ha OrpyKEHHOE
B HUX TEJIO.

OnpeneneHre  BBITAJIKUBAKOUIEH  CHIIBI,
JICHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B
KUIKOCTb.

[IpoBenenne u  OOCYXIEHHE  OIBITOB,
JNEMOHCTPHUPYIOIINX 3aBUCHUMOCTh
BBITAJIKUBAIOIIEH CHJIbI, AEHCTBYIOIIEH HA
TEJO B KUAKOCTU, OT 00BEMA MOTPYKEHHON
B JKHJKOCTh YacTH Tella U OT IUIOTHOCTH
KUJKOCTH.

IIposepka He3a8UCUMOCmu
sbimanKugarowell Cuvl, oelucmsyrwel Ha
meno 8 HCUOKOCMU, OM MACCbl med.
UccnenoBanue 3aBUCHUMOCTH Beca Tela B
BOJIe OT 00BEMA MOTrpyKEHHOM B HKUAKOCTh
yacTh  Tena.  Pemienwe  3agad = Ha
NpUMEHEHHE 3aKOHAa ApXHUMeAa U YCIOBUSA
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IIJIaBaHUs Tel.
Koncrpyuposanue apeoMerpa W
KOHCTPYUPOBAHUE JIOJKH U OIIPEACICHUE €€
Ipy30NOABEMHOCTH

Hroro no paszneny

21

Pa3nen 5. PaGoTa 1 MOIIHOCTH. DHEPrusi

5.1

PaGora 1 MO1IHOCTH

3

Mexannueckast pabora. MomHoOCTb

DKcIepUMEHTAIIbHOE OlpesieIIeHUe
MEXaHUYECKON pabOThl CHJIbI TSHKECTH IIPH
MaJeHUM Tejaa W CWIbl TPEHUsS NpHU
PAaBHOMEPHOM  IIEPEMEIIICHUU Teja I10
TOPU30HTAIIBHONM MOBEPXHOCTH.

Pacuér wMomHOCTH, pa3BHUBAaEMOM MpPHU
NOABEME IO JICCTHHUIIE.

Pemenue 3amay Ha pacu€r MEXaHUYECKOU
paboTHl U MOIIHOCTHU

5.2

HpOCTHe MCXaHHU3MBbI

[IpocTeie MexaHM3MBL: pblyar, OJOK, HaKJIOHHas
III0CKOCTh. [IpaBuiio paBHOBecus peiuara. [Ipumenenue
MpaBujia PaBHOBECHSl phluara K OJIOKY.

«3omoroe mpaBwio» Mexanukud. KIIJ[ mpocThix
MEXaHU3MOB. HpOCTBIG MEXaHU3MEI B 6I)ITy U TEXHUKE

OrnpeziesieHre BBIMTPHINIA B CHIIE TTPOCTHIX
MEXaHM3MOB  Ha  IIpUMEpPE  pblyara,
MOJBUKHOTO ¥ HEMOJBIKHOTO OJIOKOB,
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanme  ycioBuss ~ paBHOBECHS
peIyara.
OO6nHapy>xeHne CBOWMCTB MTPOCTHIX

MEXaHU3MOB B Pa3JIMYHBIX UHCTPYMEHTAX U
MPUCTIOCOOICHUSAX, UCTIONB3YEMBIX B OBITY
U TEXHHUKE, a TAKXKE B KUBBIX OpraHU3Max.
DKCIEpUMEHTAITBHOE JI0Ka3aTeNbCTBO
paBeHCTBa  pabOT mpH  MPUMEHEHHH
MMPOCTHIX MEXaHU3MOB.

Omnpenenenne KII/I HakIOHHOM MIIOCKOCTH.
Pemienne 3agady Ha NpUMEHEHHE MpaBUIIA
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paBHOBecHs pbryara u Ha pacuér KII]

5.3 | Mexanuyeckast 4 MexaHunueckas SHEPTHsL. Kunernueckas U | DKcliepuMeHTalIbHOe oIpeJiesieHue
SHEPrus noTeHIUaNbHas dHeprus. [IpeBpaimieHne OJHOTO BUIA | H3MCHEHUS KHHETUYECKOM "
MEXaHUYECKOW DHEPTUU B APYroi. 3aKOH COXpPAHECHHMs | MOTCHIMAIbHONH SHEPrud Teja NpU €ro
SHEPrUH B MEXaHUKE CKaThIBAaHHUH 110 HAKJIOHHOW TIOCKOCTH.
dopMmynrpoBaHue Ha OCHOBE
WCCIICJIOBAHHUS 3aKOHa COXPaHCHHUS
MEXaHUYECKOW IHEPTHH.
OOcyxeHue  rpaHul]  OPUMEHUMOCTH
3aKOHA COXPAHCHUS SHEPTHUH.
Pemenue 3a1a4 ¢ UCIIOJIE30BAaHUEM 3aKOHA
COXpaHCHHS SHEPTUH
Hroro no pazneny 12
Pe3epBHOe Bpemst 3
OBIIEE KOJHUYECTBO | 68

YACOB
ITPOI'PAMME

o
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8 kiacce

(2 vaca B Henedr0, 68 yacon)

No | HammeHnoBaHue pa3zienoB u TeM yueOHoro npeamera | KomudecTBo [IporpammHoOe coaepkaHue OCHOBHBIE BUIBI IEITENHHOCTH
/1 9acoB 00yYaroIIUXCs
Pazgen 1. TenioBblie siBJIeHUSA
1.1 | CrpoeHue u cBOMCTBA BelleCTBA 7 OcHOBHEBIE nonioxkeHust | HaGnroieHne u MHTEepIpeTanus
MOJIEKYJISIPHOKUHETUYECKOH TEOPUH | OIBITOB, CBHJIETEIbCTBYIOLIUX
CTpoeHHs BemectBa. Macca u | 00 ATOMHO-MOJICKYJISIPHOM
pa3Mepsl aTOMOB M MOJIEKYJ. | CTPOCHHH BEIIECTBA: OMBITHI C
OnbITHI, MOATBEPIKIAIOIIME | PACTBOPEHUEM Pa3IUYHBIX
OCHOBHBIC MMOJIOKCHUS | BEIISCTB B BOJC.
MOJIEKYJIIPHOKMHETHYECKOU Teopuu. | Pemenue 3a7a4 10
OLICHUBAHHUIO KOJINYECTBA

Mopaenu TBEpPAOro, KUAKOTO U
ra3zo00pa3HoOro COCTOSIHU I
BemecTBa.  Kpucraiuueckue U
amopdubie  Tena.  OObACHeHHE
CBOMCTB TIa3oB, JKHIKOCTEH H
TBEPABIX TET HAa OCHOBE TMOJIOKEHUMN
MOJICKYJISIPHOKHHETHICCKOW TEOPHH.
CMaunBaHue u KalUJUISIPHBIE
sBIICHUs. TeruioBOe pacIiupeHue
cKatue

aTOMOB HJT MOJIEKYJI B €TUHHIIC
00bEMa BeleCTBa.

Ananns TEKCTa JIPEBHUX
aTOMHCTOB (Hammpumep,
¢bparmenta mosMbl Jlykperus
«O mpupome  Bemei») ¢

U3JI0KEHUEM 000CHOBaHUM
ATOMHOM THUTIOTE3bI
(cmbicoBOoe uTeHue). OneHka
yOeIUTETbHOCTH ITHX
000CHOBaHHUH.

OObscHeHne OpOYHOBCKOTO

JBIOKEHUS, SIBIEHUS TUQPy3un
U pa3nuuuii MEXIy HUMH Ha
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OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KMHETHYECKOMN
TEOPHUU CTPOEHUS BEILIECTBA.
OOmbsicHeHHE OCHOBHBIX
pazinuuil B CTPOEHUU Ta30B,
KUJIKOCTEN U TBEPJBIX TEI C
WCIOJIb30BAHUEM  TOJIOKEHHI
MOJIEKYJISIPHO-KMHETHYECKOM
TEOpUU CTPOEHMS  BEILECTBA.

IIpoBenenue OIIBITOB 1o
BBIPAIIIMBAHUIO KPHUCTaJJIOB
[MOBapEHHOMN COJn WA
caxapa.lIpoBenenue U
00BICHECHHE OIILITOB,
JEMOHCTPUPYIOLINX

KaIlluJIsipHbIe SIBIICHUSI U
SIBJICHHUE CMauuBaHMSL.
OOmbsicHeHHE ponu

KallWUISIPHBIX ~ SIBJIGHUU  JUIA
MOCTYIUIEHUS BOJbI B OPIraHU3M
pPacTCHUIA. HaGmonenue,
MpoBeIeHHE U  OObSICHEHUE
ONBITOB MO  HAOJIOACHUIO
TEJIOBOTO PAaCHIMPEHUs Ta30B,
JKUIKOCTEH M TBEPABIX TEIL
OOmbsicHeHHE COXpaHEeHHUsI
00béMa TBEPABIX Tell,
TEKy4eCTU >KMJIKOCTH (B TOM
quciie, Pa3sHUIbl B TEKyYECTH
TUTSL pa3HbIX KHUIKOCTEN),
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naBiaeHus rasza. llposenenue
OIBITOB,  JIEMOHCTPUPYIOIIUX
3aBUCUMOCTD JIaBIICHUS
BO3/lyXa OT ero oObéMa u
HarpeBaHusl W OXJIOKICHUS,
U UX OOBSICHCHHE Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO
y4eHUs. AHAIN3 TPAKTUYECKUX
CUTyaluH, CBSI3aHHBIX co
CBOMCTBaMH Ta30B, KHIKOCTEH
U TBEPABIX TEN

1.2

TermoBbie TPOLIECCHI

21

Temnepatypa. CBsi3p TemIepaTypsl
CO CKOPOCTBIO TEIJIOBOTO JBUKCHUS
qacTUIl.  BHYTpeHHssE  DHEprus.
CrocoObl M3MEHEHUsI BHYTpPEHHEH
SHEPrHUH: TerJIonepeaya u
COBEPILIECHHE paboTHL. Buner
TEIUIOTIEpEIauu: TEIJIONPOBOIHOCTD,
KOHBeKIUs, u3nydenue. KomamaectBo
TEIUIOTHL. YJeNbHAs TEIUIOEMKOCTh
BelecTBa. TenmiooOMeH U TEIUIOBOE
paBHOBecHE. YPaBHEHHE TEIUIOBOTO

OataHca. IInaBnenue nu
OTBCPACBAHUC KpUCTATNIMICCKUX
BCIICCTB. Y aenbHas TCIIJIOTA

wiasinenus. [lapooOpa3zoBanue u
koHaeHcanus. Mcnapenne. Kunenue.

V nenpHas TEeIUIoTa
mapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMITepaTyphl KUIIEHUS OT

O6ocHoBaHME PaBUIT
U3MEPEHUs TEMIIEPATyPHl.
CpaBHEHHE pa3IUYHbIX
CHI0CO00B U3MEPEHUS U LKA
TEMIIEPaTypBbI.

Habntonienue u o0bsicHeHNE
OIIBITOB, IEMOHCTPUPYIOIIHUX
U3MEHEHUE BHYTPEHHEN
SHEPTrHUM TeJla B pe3ysbTaTe
Terionepeiadu U padboTsl
BHemHuX cuwil. Habmronenue u
OOBSACHEHHE ONBITOB,
00CyX/IeHUE NMPAKTHYECKUX
CUTYalUH, AEMOHCTPUPYIOIINX
pas3IuYHbIC BUJBI
TEeIUIoNepe1adn:
TEIUIONPOBOAHOCTb,
KOHBEKIIHIO, U3Ty4EeHHUE.
Uccnenosanue sBieHNs
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aTMochepHoro JIaBJICHUS.
BnaxHocTte  BO3gyxa.  OHeprus
TOIIMBA. VnennHas TEII0Ta
CrOpaHus. [Mpuamumer  paboThI
TEIIOBBIX IBUTaTEIEH KIILJI
TEIJIOBOIO JBUTaTeld. TeIlioBbie

JIBUTATeIM M 3alllUTa OKpYXKarouen
cpelpl. 3aKOH  COXpaHEHUs U
NPEBpPAIIECHHUsT SHEPTUU B TEIIOBBIX
nporeccax

TEII000MeHa MPU CMEIINBAHUH
XOJIOJTHOM Y TOPSIYEH BOIBI.
Habmtoienue ycraHoBiieHus
TEIJIOBOTO PAaBHOBECHUS MEXTY
ropsiueii 1 X0J0AHOM BOJOM.
Omnpenenenue (M3MEPEHHE)
KOJIMYECTBA TEIUIOTHI,
IIOJIyYEHHOT'O BOAOH IIPU
TEII000MEHEe C HarpeThiM
METaJUTMYECKUM LUITUHIPOM.
Omnpenenenue (M13MepeHHe)
YIEIbHON TEIUIOEMKOCTH
BellecTBa. Pemenue 3anay,
CBSI3aHHBIX C BHIYHCIICHUEM
KOJIMYECTBA TEIJIOTHI U
TEIUIOEMKOCTH IIpU
TerioooMeHe. AHanu3
CUTyalMi MPaKTUYECKOTO
HCII0JIb30BaHUSI TETNIOBBIX
CBOWCTB BEILIECTB U
MarepuaioB, HalpuMep, B
LEJISIX SHEprocOepeKeHusl:
TETUIOU30JISIIHS,
SHEPTroCcOEPETa0IINEe KPHIIIH,
TEPMOAKKyMYJISITOPHI U T. [I.
Habmroienue siBieHuii
WCTIapEHUs ¥ KOHICHCAITIH.
UccnenoBanue nporuecca
WCTIapeHUs Pa3InIHBIX
x)uakocreid. OObsiCHeHHE
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SIBJICHUN UCTIApEHUs U
KOHJICHCAIIMHA HA OCHOBE
aTOMHO-MOJIEKYJISIPHOTO
yuenus. Habmonenue u
o0BsICHEHHE Tpoliecca
KHUIICHUS, B TOM YHCIIC
3aBHCHUMOCTH TEMIIEPATyPHI
KHUIICHUS OT JIaBJICHMUS.
Omnpenenenue (M13MepeHHe)
OTHOCUTEJbHOW BIAXKHOCTH
Bo3ayxa. Habmronenue
rpoiiecca 1JiaBJIeHUs
KPUCTAJJTINYECKOTO BEIIECTBA,
Hanpumep, Jpaa. CpaBHeHHE
MIPOLIECCOB IJIABICHUS
KPUCTATUICCKHUX TEIl U
pa3MAr4YeHus Mpy HarpeBaHUU
amopdubIx Ten. OnpeneneHue
(u3MepeHue) yaenbHoi
TETUIOTHI IJIABJICHUS JIbJIA.
OObscHeHue sSBIEHUI
TUTABJICHUS M KPUCTAJUTA3AIIAN
Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHUS.
Pemenne 3a7a4, CBSI3aHHBIX C
BBIYHCIICHHEM KOJMYECTBa
TEIUIOTHI B ITpoIieccax
TeIUIoNepe1ayy MpH MIaBICHUN
1 KPUCTAIUTH3AIIH, UCTIAPCHUH
U KOHIEHCAlluU. AHann3
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CUTYaIMi PAKTUYECKOTO
MIPUMEHCHUSI SIBJICHUI
TIJIABJICHUS ¥ KPUCTAJUIM3AIIUH,
HaIpuMep, MOJyUYeHUe
CBEPXUYHCTHIX MAaTEpPHAJIOB,
coJieBasi Tpeska u ap. AHanus
paboTHI U OOBSCHEHHE
MIPUHIUIIA IEHCTBUSI TETUIOBOTO
nBHrarels. BerauciacHue
KOJIMYECTBA TCILIOTHI,
BBIJICIISIFOIIETOCS IIPU CTOPAHUH
pPa3IMYHBIX BUJIOB TOTUIMBA, U
KILJ nBurarens. O6cyxaeHue
AKOJOTHYECKHUX TOCIICACTBUI
HCIOJIb30BaHUS JIBUTATEIICH
BHYTPEHHETO CrOpaHus,
TEILIOBBIX U

THIPOIJIEKTPOCTAHIUI
Hroro no pazneny 28
Pa3nen 2. DjiekTpuyecKkue U MATHUTHDIE SIBJIEHUSA
2.1 | DnexTpuuecKue 3apsiibl. 3apsOKCHHBIE Tela W HX 7 Onektpusanus Ten. J[Ba pona HalGnronenue u nmpoBeneHue

B3aUMOJICHCTBUS

AIIEKTPUYECKUX 3apsI0B.
B3aumoneiicTBre 3apsKeHHBIX TEIl.
3akon Kynona (3aBUCUMOCTH CHITBI
B3aMMOJICHCTBHS 3apsHKEHHBIX TEJ
OT BEJIMUMHBI 3aPSAA0B U PACCTOSTHUS
MEXIy TeJIaMu).

DJEKTPUUECKOE TOJIE.
Harpssx€HHOCTB 311€KTPUYECKOT0
nojs. [IpuHImn cynepno3unuu

OMBITOB T10 JIEKTPU3AIUH TET
MIPU COTMIPUKOCHOBEHHUH U
MHIYKIUEH.

HaOmronenne n o0bsICHEHNE
B3aMMOJECHCTBHUS OJJHOUMEHHO
Y Pa3HOMMEHHO 3apsIKEHHBIX
TelL

OObsicHEeHHE TPUHITUTIA
NEWCTBUSA DJIEKTPOCKOIIA.
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AIIEKTPUYECKHX T0JIeH (Ha
KadecTBeHHOM ypoBHe). Hocutenu
ANEKTPUYECKUX 3aPSI0B.
DneMEeHTapHBIN 3JIEKTPUUECKUN
3apsan. CTpoeHue aToma.
[TpOBOTHUKY U JUDIIEKTPUKH. 3aKOH
COXPaHEHUs JIEKTPHUECKOT0 3apsaa

OObscHEHUE SIBIICHUN
ANIEKTPU3ALUN TIPH
COMPUKOCHOBEHHUH TN U
MHJyKLIHEH C UCIIOJIb30BAaHUEM
3HAHUH 0 HOCUTEJIAX
AEKTPUICCKUX 3aPSIOB B
BEIIICCTBE.

Pacnio3naBanne ¥ 00bsICHEHHE
SIBIICHUH JIEKTPU3AIUU B
IMOBCEIHEBHOM KU3HH.
HaoOmronenue u o0bsIcHEHHE
OTIBITOB, WJLTFOCTPUPYIOLINX
3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3aps/a.
HabGmronenue onsITOB IO
MOJIETTUPOBAHUIO CUIIOBBIX
JIMHUU DJIEKTPUYECKOTO TTOJISL.
HccnenoBanue neicTBUS
ANEKTPUUECKOTO TOJIS Ha
MPOBOJAHUKY M JUDJICKTPUKH

2.2

IToCTOSTHHBIN HNEKTPUYECKUI TOK

20

DIIeKTPpUUECKHI TOK. Y CIIOBUS
CYILLIECTBOBAHMS 2JIEKTPUUECKOTO
TOKa. VICTOYHMKHU MOCTOSIHHOTO
TOKa. JIeNCTBUA DIIEKTPUYECKOTO
TOKa (TEII0BOE, XUMUYECKOE,
MarHuTHOE). DJIEKTPUYECKHUI1 TOK B
KHUJIKOCTSAX U razax.
OnexTpuueckas nenb. Cuia Toka.
DIIEKTPUYECKOE HAIIPSKEHNE.
ConpoTHBIIEHHE IPOBOAHUKA.

Habmtoienue pa3nuyuHbix
BHUJIOB JEUCTBUSA
AMEKTPUIECKOTO TOKA U
OoOHapyKEeHHE dTUX BUJIOB
JNEUCTBHS B OBCETHEBHOM
»ku3uu. HaOmroaenue
BO3HHUKHOBEHUS T'a30BOr'0
paspsijia v SIEKTPUYECKOTO
TOKA B )KUJKOCTH

COopKa ¥ uCTbITaHNE
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Y nenpbHOE CONPOTUBIICHHE
BelecTBa. 3akoH OMa Jij1sl yyacTka
nenu. [locnegosarensHoe U
napajuieJIbHOE COSIUHEHNE
MIPOBOTHUKOB. PaboTa u MOIIHOCTH
ANEKTPUIECKOTO TOKA. 3aKOH
Jxoyns—Jlenua. DnekTpuueckue
LETMU ¥ TOTPEOUTETH HIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMBIKaHHE

AIEKTPUYECKON LIETTH
IIOCTOSHHOT'O TOKA.
N3MepeHue cuiibl Toka
aMIIEpMETPOM.

N3Mepenune 351eKTpuyecKoro
HaIPSKEHUS BOJIBTMETPOM.
[TpoBeneHue 1 0OBsCHEHNE
OTIBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTbD 3JIEKTPUUECKOTO
COMPOTHUBIICHUS MPOBOAHUKA OT
€ro JUIMHBI, TJIOIIAIN
MONIEPEYHOT0 CEUCHUS U
Marepuasnia.

HccaenoBanue 3aBUCUMOCTH
CHJIBI TOKA, TPOTEKAIOILErO
4yepes pe3ucTop, OT
COMPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE.
[IpoBepxka npaBuiia CI0KeHHs
HaIpsDKEHUN IPU
MOCIICI0BATEIbHOM
COCIMHEHHH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia st CUIIBI
TOKa MMPHU NapaieTbHOM
COEJIMHEHUH PE3UCTOPOB.
AHanu3 cuTyanui
MOCJIEJOBATENILHOIO U
MapajuIeIbHOTO COSAMHEHUS
MIPOBOJIHUKOB B JJOMAIITHUX
AIEKTPUYECKUX CETSX.
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Pewienne 3a1a4 c
UCII0JIb30BaHUEM 3aKkoHa OMa 1
dbopmyn pacuéra
AIEKTPUYECKOTO ONMPOTUBIICHUS
MpU  TOCIEOBATEILHOM U
napajuieJIbHOM COEIMHEHUH
npoBoAHukoB.  Omnpenenenue
paboThl DIEKTPUYECKOTO TOKA,
MIPOTEKAOILIETO qepes
pe3ucTop. Onpenenenue
MOIIIHOCTH AIEKTPUIECKOTO
TOKA, BBIJIEIISIEMOM Ha
pesucrope. Hccnenosanue
3aBUCMMOCTH CHJIBI TOKa 4epes
JAMIIOYKY OT HaIpsDKEHUs Ha
Hen. Ornpenenenue KIIJI
HarpeBarens.  MccnenoBanue
npeoOpa3oBaHus HHEPTHH TPHU
MOIBEME rpysa
AJEKTPO/IBUTATEIIEM.
OOmbsicHeHHe  yCTpOWCTBA W
MIPUHITUTIA IEHCTBHS JOMAIITHUX
AJIEKTpOHArpeBaTebHbIX
pubOpOB. OOmbsicHeHHE
MPUYUH KOPOTKOTO 3aMbIKAHMS
Y TIPUHITUTIA JCHCTBUS TJIaBKUX
MIPEAOXPAHUTENEH. Pemenne
3aJjady = C  HCIIOJIb30BaHHEM
3akoHa J[xoyns—Jlenua
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2.3

MarauTHBIC SIBICHUS

[TocrosiuabIE MarHuTEL
B3aumonetlictsue HOCTOSIHHBIX
MardurToB. MarsuTtHoe 1oJIe.

MarautHoe 1oj¢ 3eMId H  €ro
3HaUYCHHE JJId JKM3HHM Ha 3eMile.
OneiT Opcrena. MarHuTHoe mose
AJeKTpUUecKoro Toka. Ilpumenenue
AJIEKTPOMArHUTOB B TEXHUKE.
JlelicTBMe MarHUTHOrO MOJS Ha
MIPOBOHUK C TOKOM.
DJIeKTPOABUTATENb ITOCTOSTHHOTO
TOKa. Hcnonp3oBanue
AJIEKTPOJIBUTATENIE B TEXHUYECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE

HccnenoBanye MarHUTHOIO
B3aMMOJICHCTBUS MOCTOSIHHBIX
MaraurosB. M3ydenne
MarHMTHOTO 10JIs IOCTOSIHHBIX
MarHuTOB IIPU UX
O00BETMHEHUH U Pa3ACTICHHN.
HccnenoBanue MarHUTHOIO
B3aMMO/JICHCTBUS MOCTOSIHHBIX
MarurTosB. M3ydenne
MarHMTHOTO 0JIs IOCTOSIHHBIX
MarHuToB IIPU UX
00BETMHEHUH U PA3/ICTICHUH.
IIpoBeneHue OnbITOB 11O
BU3YaJIN3alUuy MO
IIOCTOSIHHBIX MarHUTOB.
N3yueHnne sBieHus
HaMarHWYMBaHUS BEILLECTBA.
HccnenoBanue nencTeus
ANEKTPUYECKOTO TOKA Ha
MarHMTHYIO CTPEJIKY.
IIpoBeneHune oneITOB,
JIEMOHCTPUPYIOIINX
3aBUCHUMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYLIKU C
TOKOM M MarHUTa OT CHUJIbI U
HaIpaBJIEHUs TOKa B
KaTylKke. AHaIu3 CuTyauuin
MPAKTUYECKOr0 TPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKHUX YCTPOUCTBAX,
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MPOMBIIIJICHHOCTH, MEAUIIUHE).
N3yuenue nerictBus
MarHuTHOTO IOJI Ha
IIPOBOJIHUK C TOKOM. M3yuenue
NEUCTBUS JIEKTPOABUTATEIIS.
Namepenne KIT/]
AJIEKTPO/IBUTaTEIIbHON
yCTaHOBKH. Pacrio3HaBanue u
aHaJIN3 Pa3IudYHbIX
IIPUMEHEHUI
3JEKTPOABUraTENen
(TpancnopT, ObITOBBIE
YCTpOWCTBA U JIp.)

2.4 | DnexTpoMarHuTHAS WHITYKITUSI 4 Oneitel @apanes. SABnenue OIBITEL 10 UCCIIEIOBAHUIO

AIIEKTPOMArHUTHOM UHTYKIUH. SIBIICHUS DJIEKTPOMArHUTHOM
[Tpaswio Jlenma. WHIYKIAH: UCCIICIOBaHUE
Dnektporereparop. Crocoos W3MEHEHUH 3HaYeHus U
MOJIyYEeHHUS SJEKTPUUECKOM SHEPTUH. | HampaBICHUS HHIYKIIHOHHOTO
DNEeKTPOCTAHIIUN Ha TOKa
BO300HOBJISIEMBIX UCTOYHHKAX
SHEpPruu

HToro no pazneiy 37

Pe3epBHOe Bpemst 3

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 kiacce

(3 yaca B Heeao, 102 gaca)

Ne /mm HaumenoBanue  pa3zzienos
y4eOHOro npeaMera

KommuectBo yacoB

IIporpammHoOe conepxanue

OCHOBHEIC BUJIBI
JEATEILHOCTH
00y4aromuxcst

Pa3zgen 1. Mexannueckue siBJeHUSA

11 Mexaunueckoe OBMKEHUE M CIIOCOOBI

€ro OIIMCaHud

10

Mexannueckoe JBIKEHUE.
Marepuanbaas Touka. Cucrema
oTcuéra.

OTHOCUTENBHOCTh MEXAHUYECKOTO
JIBUOKEHUS.
PaBHOoMepHOE
JIBUOKEHUE.
HepaBHOMepHOE  NpAMOJIMHENWHOE
nBuxkeHue. CpeqHsas 1 MTHOBEHHas
CKOPOCTh Tena pu
HEPABHOMEPHOM JIBH)KEHHUU.
Yckopenue. PaBHOyCKOpEHHOE
IIPSMOJINHEIHOE JBYDKEHUE.
CBoOoHOE [aJicHue. O1BITEI
I"aymunes.

PaBHOMEpHOE JBUKCHUE o
okpyxHoctu. Ilepuon um wacrora
oOpaienus. JluneiiHas u yrioBas
ckopoctu. lleHTpocTpeMurensHoe
YCKOpEHHE

MIPSMOJIMHEMHOE

Anamuz u oOcyxaeHue

Pa3IUYHbBIX IPUMEPOB
MEXaHUYECKOTO JIBUIKEHUS.

OOcyxnenue TpaHMII
IPUMEHUMOCTH MOJIENN

«MaTcpuaJibHasg TOYKa».
Ommcanne MeEXaHHYECKOTO

JBYDKCHUS Pa3TUIHBIMH
criocobamu (ypaBHeHue,
Tabnuia, rpaguk).

Amnanmus KU3HEHHBIX
CUTyaluH, B KOTOPBIX
HPOSIBIISIETCS
OTHOCHTEJIBEHOCTb
MEXaHUYECKOTO JIBH)KEHUSI.
HaOmronenne

MEXAHHYCCKOTO  JIBIDKCHUS
TeJla OTHOCUTEIBHO PAa3HbBIX
TEJI OTCUETA.

CpaBHeHMe nyTen u
TpaeKTOpHil JIBYKCHUS
OJHOTO H TOIO K€ Tela
OTHOCUTEJIBHO PAa3HbIX TEN
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oTcuéra.

Anamu3 Tekcta ["amunest 06
OTHOCHUTEIILHOCTU
JIBHOKCHUS; BBITTOJTHEHUE
3ajaHui 1o TEKCTY
(cMBICTIOBOE UTEHUE).
Onpenenenue cpeaHen
CKOPOCTH CKOJIBKCHUS
Opycka WM  JBHXKEHUS
mapuka IO  HAKJIOHHOU

IUIOCKOCTH.  AHamm3  u
00CyKICHHE Croco0oB
MPUOTMKEHHOTO
ONpPENCIICHUSI MTHOBEHHOM
CKOPOCTH.

Omnpenenenue CKOPOCTH

PaBHOMEPHOTO  JIBUKEHUS
(mapuka B JKHUJKOCTH,

MOJICITH AJIEKTPHYECKOTO
aBTOMOOMJIS U T. 11.).
Onpenenenue yTH,

MPOMJAECHHOIO 3a JIaHHBIU
MPOMEXKYTOK BPEMEHU, U
CKOPOCTH TeNa Mo Tpaduky

3aBHCUMOCTH Iy TH
PaBHOMEPHOTO JIBM)KCHUS OT
BpPEMEHHU.

OOcyxeHrne  BO3MOXKHBIX
MPHUHIATIOB JENCTBUA
npuboOpoB,  H3MEPSIOINX
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CKOPOCTH (CITUIOMETPOB).

Berunciienue IIyTH u
CKOpPOCTH pu
PaBHOYCKOPEHHOM

MIPSIMOJIMHEHHOM JIBMOKCHHH
Tena.

Onpenenenue TPOUAECHHOTO
MyTH u YCKOpEHUS
JBIKEHUS Tella Mo rpaduky
3aBUCHMOCTU CKOpOCTHU
PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHYKCHHS
TeJla OT BPEMEHH.

Ilposepka ecunomesvl: eciu
npu PABHOYCKOPEHHOM
osudiceHuu 6e3 HayanbHOoU
CKOpoCmu nymu OMHOCAMC
KaK psi0 He4éMHbIX Yucei, mo

coomeemcemayouue
NPOMENCYMKU epeMeHU
oounaxoevl.  OnpenencHue
YCKOPEHHUS Tena npu
PaBHOYCKOPEHHOM

JIBWXKEHUM MO HaKNOHHOM
M0CKOCTK. H3mepenue
nepuoa u 9acTOTHI
oOpareHus Tena o

OKpykHOCTH. Omnpenenenue
CKOPOCTH  PaBHOMEPHOTO
JIBYDKCHUS Tena 1o
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OKpPYKHOCTH. Pemenue
3aJa4 = Ha  ONpEJEIICHUE

KHHEMATHYECKUX
XapaKTePUCTUK

MEXAHUYECKOI'O0  IBMIKCHUS
Pa3IMYHbIX BHJIOB.
PacnosnaBanue u
NpUOIMKEHHOE  OINMCaHUE
pa3HHqHBIX BUI0B

MEXaHUYECKOTr0 JABH)KEHUS B
IpUpPOJE U TEXHHUKE (Ha
npumMepax CBOOO/IHO
NaJaroluX TeJl, JBUKCHUS
KMBOTHBIX, HEOECHBIX Tell,
TPAHCHOPTHBIX CPEICTB U

Ap.)

1.2

B3aumonetlictBue Ten

20

IlepBbiii 3axkoH HproTona. Brtopon
3akoH Herootona. Tperuit 3akoH
Herorona. ITpuniun cynepno3unuu
CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna
TPEHMSI: CUJIa TPEHMSI CKOJIbKEHUS,
CWJIa TPEHUS TOKOS, APyrue BHJbI
TPEHMUSL.

Cuna TsHKeCTH U 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
MaJeHHUS. JIBuxenue IJIaHEeT
BOKpPYT ConHua. ITepBas
KOCMHYECKast CKOpOCTS.
HeBecoMocTs U neperpysku.

Habmtonenue u obcyxaenue
OIBITOB C JBM)KEHUEM Teja
Inpru YMCHBUICHUUW BJIVSIHHA

TIPYTUX TeN,
MPENATCTBYIOIINX
JIBHDKCHHIO.

Anamu3 Ttekcra [amunes c
OIMMCaHHuEM MBICJIICHHOT'O
AKCIIEPUMEHTA,
OOOCHOBEIBAIOIIEIO  3aKOH
WUHEPIINY; BBITTOJTHCHUE
3a/laHui o TEKCTY
(cMBICITOBOE YTCHHE).

OOcyxneHrne BO3MOXHOCTH
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PaBHOBeCcHE MaTepHAIIBHONW TOYKHU.

AOGCOIOTHO TBEpOE TeJo.
PaBHoBecue TBEpmoro Tema ¢
3aKpeIIEHHOW OChbIO  BpallECHUS.

MowmenT cuinsbl. LlenTp Tsxectn

BBITIOJTHEHHUS 3aKOHa
1508 (570) 00705 B Pa3JIMIHBIX
cHucTeMax oTcuéra.
Habnronenue u obcyxaenue
MEXaHHUYECKUX  SIBJICHHI,

MPOUCXOJSIIMX B CHCTEME
orcuéra «Temexka» npu eé

paBHOMEPHOM u
YCKOPCHHOM JBHOKEHUH
OTHOCHUTEJILHO KaOuHeTa
(hu3HKy.

JlelicTBUA ¢ BEKTOpAMH CHII:
BBIIIOJIHEHUE 3aJaHui  II0
CIOXKCHUIO M BBIYUTAHUIO
BEKTOPOB. Hab6monenue
W/WJIM TIPOBEJICHUE OTBITOB,
JIEMOHCTPUPYIOLIUX
3aBHCUMOCTD YCKOpEHUs
TeNna OT NPWIOKEHHON K
HEMY CHJIBI U MAccChI Tea.
Ananu3z u  oOBSICHEHHE
SIBJICHWH ¢ WCIIOJIB30BaHUEM
BTOpOro 3akoHa HproToHa.
Pemrenue 3a/1a4 c
WCIIOJIb30BAHUEM  BTOPOTO
3akoHa HproTOHA M mpaBuia
CJIOKCHUS CHIIL.

Onpenenenne  KECTKOCTH
MPYKUHBIL.
Ananmus CUTYyallui, B
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KOTOPBIX HaOJI01ar0TCs
ynpyrue aehopMaiuu, u ux

00BsICHEHHE c
HCIIOJIb30BaHUEM 3aKOHa
I'yka.

Pemenne 3a/1a4 c
HCIIOJIb30BaHUEM 3aKOHa
I'yka.

Hccnenopanne

3aBUCUMOCTH CHJIbI TPEHUS

CKOJIbKCHUS oT CHUJIBI
HOPMAaJIbHOTO JIaBJICHMSI.

OOcyxneHue  pe3yJbTaToB
HCCJICIOBAHUS.

Onpenenenue

kod(purmenta TpEeHUs
CKOJIbKEHHUSI.

W3mepenue cumbl TpeHUS
mokos. PemieHme 3amad ¢
UCIIOJIb30BaHUEM  (POPMYIIBI
TSt CHJIBI TPEHUs
CKOJIbKCHHUSL. Ananuz
JIBHOKCHUS TEJI TOJBKO IO
JIEUCTBUEM CHIIBI TSHKECTH —
CBOOOIHOTO MaJICHUS.
OOnscHeHnE

HE3aBUCHMOCTH  YCKOPEHHS
CBOOOIHOIO TMaJeHUs OT
MAacChl Tena. Onenka
BEJIMYMHBI CHJIBI TSITOTEHUS,
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JICACTBYIOICH MEXIY
JIByMs TeJlaMd (JIs1 pa3HbIX
Macc). AHanu3 JIBIKEHUS
HeOECHBIX Tel oz
JIENCTBUEM CUJIbI TATOTECHHUSA
(c HCIIOIb30BaHHEM
JIOIOJIHUTEIBHBIX

HUCTOYHUKOB HH(OPMAIINN).
Pemenne 3a1a4 c
HCIOJIE30BAHUCM 3aKOHA
BCEMHUPHOTO TATOTCHUS |
(bopMyJIBI TSI pacuéTa CHITBI

TSIKECTH. Ananmms
OpPUTHHAIILHOTO TEKCTa,
OIHMCHIBAIOIIECTO

MIPOSIBJICHUS 3aKOHA
BCEMHUPHOTO TATOTCHHS;
BBITIOJITHEHUE 3aJlaHUM  TI0
TEKCTY (cMbICTIOBOE

yrenune). HaOmonenne wu
OOCYyXJIEHHE  OIBITOB IO
M3MEHCHHIO Beca Tella MpHU

YCKOPEHHOM JBUKCHUM.
AHnanu3 YCIIOBUI
BO3HHUKHOBEHHS

HEBECOMOCTH U NIEPETPY3KHU.
Pemenue 3aja4 Ha
OIIpeZic]ICHUE Beca Tela B
pa3IMYHBIX YCIIOBUSIX.

AHanu3 CWJI, JEHCTBYIOIINUX
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Ha TeJo, IIOKOsIIeecs Ha
OT1I0pE. Onpenenenue
[EHTpa TSHKECTU Pa3ITUIHBIX
TeI

13.

3aKOoHEBI COXpaHCHUA

10

Nmiynse Tena. N3menenune
uMItyibca. MMiynsc cuibl. 3aKoH
COXpaHEHHUs uMIlysbca. PeakTuBHOE
nBrkeHne. MexaHuyeckas pabota
U MOIIHOCTh. PaboTa CHII TSKECTH,
ynpyroctu, TpeHusi. CBsi3b 3HEpruu
u pabotsl. [loTeHManbHas sHeprus
Tena, HOJHSTOTO HaJl
MTOBEPXHOCTHIO 3eMJIU.
[ToreHIManbHass SHEPrusi CxKaToM
npyxxuHbl. KuHernueckasr Heprusi.
TeopeMa 0 KHHETUYECKON DHEPTUU.
3aKOH COXpaHEHMsI MEXaHMUYECKON
SHEpPruu

Hab6nronenue u o0cyxaenue
OIIBITOB,
JIEMOHCTPUPYIOLINX
neperadyy  HMMITyJgbca IIpU
B3aMMOJCHCTBUM TEII, 3aKOH
COXpaHEHHUsl UMILyJIbCa MPH
aOCOJIOTHO  yOopyroMm u
HEYIIPyromM
B3aUMOJICHICTBUH Tell.
AHanu3 CUTyanuin B
OKpyXaroIled JKU3HH C
HCIIOJIb30BaHUEM 3aKOHA
COXPAaHEHHUS UMITYJIbCA.
Pacno3znaBanue SIBJICHUS
PEAKTUBHOTO JIBUKCHHUSAB
IpUpoIe u TEXHUKE.
IIpumenenue 3aKOHa
COXPaHEHHUs UMITyJIbCa IS
pacuéra pE3yabTaTOB
B3aUMOJIEHCTBUS  Ten  (Ha
npuMepax HEYIIPYroro
B3aMMOJICHCTBUS, YIPYroro
LIEHTPAJILHOTO
B3aUMO/JICHCTBUS JIBYX
OJIMHAKOBBIX TEJ, OJHO W3
KOTOPBIX HETIOJBUKHO).
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Penrenne 3a7a4 C
HCII0JIb30BaHUEM 3aKOHa
COXpPaHEHUS HMITYyJIbCA.
Omnpenenenre padOTHI CHIIBI
YOPYrOCTH MpU  HOABEME
rpy3a C HCIOJIb30BaHUEM
HETOBIKHOTO u
MOJABUKHOTO OJIOKOB.
W3mepenne MOIIHOCTH.
N3Mepenne noTeHuuaIbHOM

SHEPTrUH YIpyro
nedopMupoBaHHOM
HPY>KUHBL W3mepenue

KUHETUYECKOMN SHEPTUH Tella
10 JJIMHE TOPMO3HOTO ITyTH.
DKCrepUMEHTAILHOE
CpaBHEHUE W3MEHEHUS
MOTEHITHATLHON Hu
KUHETUYECKOMN dJHEPTUl Tella
pu JIBIDKCHUN J1(0)
HaKJIOHHOM IUIOCKOCTH.
OKCHepUMEHTAIbHAS
MIPOBEPKA 3aKOHa
COXpAaHEHUS MEXaHMYECKOU
SHEPTUHd TpPU CBOOOTHOM
MaJICHUH. [Ipumenenue
3aKOHa COXpaHEHUs
MEXaHUYECKOW DHEPTUM IS
pacuéra IMOTEHLUAIbHON W
KUHETUYECKON 3Heprun Tena.
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Penrenne 3a7a4 C
HCIOJIb30BaHUEM 3aKOHa
COXpaHEHHUs MEXaHHUYeCKOU
SHEPTUU

HToro no pazaeny 40

Pazngen 2. Mexann4deckne Koj1e0aHUs X BOJHbI

2.1 MexaHndeckue KojaeOaHus 7 Konebarenpnoe nekenue. | HaOmonenue KoJieOaHuit
OCHOBHEIE XapaKTePUCTHKH | MO JCHCTBUEM CHII TSIKECTH
KojeOaHui:  mepuoi,  4acToTa, | M YIpyrocTu U oOHapyKeHue
amruiutyna. MaremaTHueckuil ¥ | MOAOOHBIX  KojeOaHUH B
PY>KUHHBINA MasiTHUKH. | OKPY’KAIOIIEM MHpE.
[IpeBpamenue SHEPTHH npu | AHanu3 KoneOaHul rpy3a Ha
KoJIeOaTeIbHOM JNBIDKEHUHW. | HUITU W Ha  TPYXKUHE.
3aryxarouye konebanus. | Onpenenenue YacCTOTBI
BrnyxieHHbIe KosiebaHus. | KoneOaHMit
Pe3onanc MaTEeMaTUIECKOTO u

HPY)KI/IHHOFO MAasITHUKOB.
Hab6mronenue n 00bsiCHEHME

SIBJICHUA pe3oHaHca.
Uccaenosanue
3aBUCUMOCTH nepuoaa

KOJIEOAHWI IIOABEIIEHHOTO
K HUTH Tpy3a OT JJIMHBI

HUTH. IIpoBepka
HE3aBUCHUMOCTH nepuoa
KosieOaHui rpy3a,

MOJIBEIICHHOI'0 K JICHTE, OT
Macchl rpy3a. HaOmonenue
U OOCYyXIEHHE  OIBITOB,
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JEMOHCTPHUPYIOIIUX

3aBUCUMOCTD nepuoaa
Kosie0aHui MIPYKUHHOTO
MasiITHUKA OT MAaccChl Ipy3a 1
KECTKOCTHU MIPYKUHBIL.
[Ipumenenne
MaTeMaTH4ECKOIro u

MPYXUHHOTO MAasTHUKOB B
KadyecTBe  MOJened ISt
OIMCAHUI KOJicOaHUu! B

OKpY’Karoliem MHUDE.
Pemenne 3amad, CBSI3aHHBIX
c BBIYHCIICHHEM WIn
OIICHKOM YacTOTHI (TIEPHO/Ia)
Kose0aHui Uszmepenue
YCKOpeHus 606001020
naoemusi

2.2

MexaHnueckue BOJHBL. 3ByK

Mexannueckue BOJHBEL. (CBONCTBa
MEXaHM4eCKUX BOJH. lIpomonpHble
W TIONepeyHble BOJHBL. [[nuHa

BOJIHBI u CKOpPOCTH eé
pacripocTpaHeHusl. MexaHH4ecKue
BOJIHBI B TBEPIOM Tele,

CEelCMHYECKUE BOJIHBI. 3BYK.
I'poMKOCTh 3ByKa M BBICOTA TOHA.
Otpaxenune 3Byka. WMHOpa3Byk u
YIIBTPa3BYK

OOnapyxeHue ¥  aHalu3
BOJIHOBBIX  SIBJICHMH B
OKpY’KaloIeM MHpe.
Habmionenue
pacrpocTpaHeHus
MIPOJIOIBHBIX M IMOTIEPEUHBIX
BONMH (Ha  MoJenu) U
oOHapyXKeHHE aHAIOTHYHBIX
BUJOB BOJH B TMPUPOJE
(3BYK, BOJIHBI Ha BOJIE).
Boruncnenue JUIMHBI BOJIHBI
u CKOPOCTH
pacipoCTpaHEHUs! 3BYKOBBIX
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BOJIH.

DKCIIepUMEHTAIIbHOE
OIIpeICTICHUE IpaHMIL
4aCTOTBI CIIBILIMMBIX

3BYKOBBIX KOJICOAHUH.
HabGmronenne 3aBHCHMOCTH
BBICOTHI 3ByKa OT YaCTOTHI

(B TOM 4yuCIe, c
HCIOJIb30BAHUEM
MY3bIKATbHBIX
UHCTPYMEHTOB).
HaGmonenne u oObsICHEHUE
SIBIICHUS aKyCTHYECKOTO
pe3oHaHca. AHanu3
OpPUTHHAIILHOTO TEKCTa,
MOCBAILLIEHHOTO

HCIOJIb30BAaHUIO 3BYKa (WU
yIbTpa3BykKa) B  TEXHHUKE
(3xomnoKanus, yinbTpa3ByK B
MEIULINHE 51 Ip.);
BBITIOJITHEHUE 3aJJaHUM  TI0
TEKCTY (CMBICIIOBOE UTCHUE)

Hroro no pazaeny 15
Pa3pnen 3. DieKTpoMarHuTHOE 1M0J1€ M 3JIeKTPOMATHUTHBIE BOJIHbBI
3.1 DNEeKTPOMarHUTHOE oJje ulb DNEeKTPOMarHuTHOE nose. | [ToctpoeHue paccyxaeHui,
AJIEKTPOMArHUTHBIC BOJTHBI DNEeKTpOMarHUTHbIE BOJIHBI. | 00OCHOBBIBAIOIIIHMX
CsolicTBa AJIEKTPOMAarHUTHBIX | B3aUMOCBSI3b
BosH. [llkama s1E€KTPOMAarHUTHBIX | 3IEKTPUYECKOTO u
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BOJIH. Hcnonb3oBanue
AJIEKTPOMArHUTHBIX ~ BOJH  JJIs
COTOBOM CBSI3HU. DJIEKTPOMArHUTHAs
npupoja cBera. CKOpOCTh CBeTa.
BomHOBEIE cBOMCTBA CBETa

MAarHUTHOTO ITOJIEH.
DKCIIepUMEHTAIIbHOE
H3y4YeHUe CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH (B
TOM 4YHCJI€ C TOMOUIbIO
MOOHITLHOTO TeIe(OHA).

Amnanus PEHTI€HOBCKHUX
CHHUMKOB YeJIOBEUYECKOTO
OpraHm3ma.

Ananmms TEKCTOB,
OMMCBIBAIOITUX TTPOSIBICHHS
AJIEKTPOMArHUTHOTO
U3TY4YeHUs B  TIPUPOE:
JKUBBIE OpTraHU3MBI,

U3TYy4YeHUsT HEOECHBIX Tel
(CMBICIIOBOE YTEHHE).
Pacno3naBanue u aHanu3
Pa3IUYHBIX MpUMEHEHU N
AJIEKTPOMAarHUTHBIX BOJH B
TEXHUKE.

N3yuenue BOJTHOBBIX
CBOICTB CBETa.

Pemrenue 3a71a4 c
UCIIONIb30BaHUEM  (hOpMYII
IS CKOPOCTH

QJICKTPOMATrHUTHBIX BOJIH,
JJIUHBI BOJIHBI W YaCTOTHI
CB€Ta

Hroro no paszneiny
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Pa3gea 4. CBeToBbI€e ABJICHUA

4.1 3aKoHBI paCIPOCTPaHEHUs CBETA

JlyuyeBas mozgens cBeta. IcTouHMKH
CBETa. [Ipssmonunennoe
pacmpocTpaHeHHe cBeTa. 3aTMEHUS
Connua u Jlynsl. OTpakeHue cBerta.
ITnockoe 3epKaJio. 3aKkoH
OTpPa)KEHHUS CBETA.

[Ipenomnenue CBETA. 3akoH
npejomiieHuss  cBera.  lloiHoe
BHYTpEHHEE OTpakCHHE  CBeTa.
Hcnons3oBanue MIOJTHOTO
BHYTPEHHETO OTpaXKeHUS B
ONTUYECKUX CBETOBOJIAX

HaGmonenue OIIBITOB,
JEMOHCTPUPYIOILUX

SBJICHHE MPSAMOJIMHEHHOIrO
pacrpocTpaHEHUs cBeTa
(BO3BHUKHOBEHME TEHH U
MIOJIyTE€HH), u ux
MHTEpIIpeTalus C

HCIIOJIb30BAHUEM  IMOHATHUSI
CBETOBOTO JIy4a.
OOBbsicHeHNE 51
MOJIETTUPOBaHNE

COJHEYHOTO U  JIyHHOTO
3aTMCHUM.

HccnenoBanue

3aBUCHMOCTHU yria
OTpPa)K€HUs CBETOBOTO JIyda
OT yTJIa MaJIeHuUs.

N3yuenne CBOMCTB
M300paXeHUsI B  IIJIOCKOM
3epKaie.

HaOmronenne n oObiICcHEHHNE
OMBITOB 1O  TONYyYEHUIO
M300pakeHU1 B BOTHYTOM U
BBIITYKJIOM 3epKaax.
HaoOmronenne n oObiICHEHHE
OTBITOB 1O TPETOMIICHUIO
cBeTa Ha IpaHuIe
pa3IMYHBIX Ccped, B TOM
YUCJE ONBITOB C ITOJHBIM
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BHYTPEHHUM OTPAKECHUEM.
HccnenoBanme
3aBHCUMOCTHU yria
MIPEIOMIICHUS oT  yria
MaJIeHUs CBETOBOIO JIyya Ha
TPAHUIIE «BO3IYX—CTEKIIO».
Pacno3naBanue SIBJICHUH
OTpa)KeHI/ISI nu HpeJIOMJIeHI/IH
cBeTa B  IIOBCEIHEBHOM

JKU3HU. Ananns u
00BsICHEHHE SIBJICHUSA
OINTHYECKOTO MHpaxa.
Pemenne 3aJ1au c

HUCITIOJIB30BaHHEM 3aKOHOB
OTpAXXCHUA U TPCIIOMIICHUA
CB€Ta

4.2

JIuH3BI ¥ ONITHYECKHE TPUOOPHI

JImnza. Xox ydel B JIMH3E.
Ontnueckas cucreMa
¢doToanmapara, MHUKPOCKONa U
teneckona. ['na3 kak onrtudeckas
cucreMa. bimmsopykocts 51
JTAJIbHO30PKOCTh

[Tonyuyenue u3zoOpaxeHUil ¢
MOMOIIIBI0  coOMparoeil u
paccenBaroUIe JTUH3.
Omnpenenenne  (HOKyCHOTO
pacCTOAHUSI U ONTHUYECKOM
CHJIBI COOMPAIOIIEH JIMH3BI.
AHanu3 ~ ycTpoWcTBa M

MPUHIIUIA JIEUCTBUSA
HEKOTOPBIX OINTHYECKUX
npubopoB:  QoToanmapara,
MHUKPOCKOIIA, TEJIECKOIIA.
N3yuenue monenu riasa Kaxk
OINITHYECKOMN CHUCTEMBI.
Ananmms SIBIICHUH
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OIU30PYKOCTH u
JIaTbHO30PKOCTH, MTPUHITUTIA
IEUCTBUA OUYKOB

4.3

Pa3noxxenue 6eoro cBeTa B CIEKTP

Paznoxenue Oemoro cBera B
CIIEKTP. OnpIThI Herorona.
CrnoxeHue CIEKTpalbHbIX IBETOB.
Hucniepcus ceera

HaOnronenne  pasioxeHus
0eJoro cBeTa B CIIEKT.
HaOnronenne u o0bsICHEHHE
ONBITOB IO  TIOJYyYCHUIO
0eJI0r0 CBETa MPH CII0KECHUU
CBETa Pa3HBIX I[BETOB.
[TpoBenenne u OOBCHEHHE
ONBITOB 1O  BOCIPUSATHIO
[[BETa TPEJAMETOB TpPU UX
HAOIOICHUT gepes
I[BETOBBIE GUIBTPBI
(LIBETHBIE OUKH)

Hroro no pasgeny

15

Paznen 5. KpanroBbie IBJICHUSA

5.1

I/ICHYCKaHI/Ie 1  TIOIJIOIICHHUE CBCTa
aTOMOM

OmnbiThl Pezepdopaa u mianerapHas
MoJenbs atoma. Mogens aroma bopa.
Hcnyckanue M TOIVIOIIEHUE CBETa

aTOMOM. KBaHTHLI
JInHenyaTeie CIIEKTPBI

OOcyxeHre Ienu OIBITOB

Peszepdopna 1o
UCCIIeTIOBAaHUIO aTOMOB,
BBIIBHKCHUC THUIIOTE3 (6]
BO3MOXXHBIX  pe3yJibTaTax

OIIBITOB B 3aBHUCHUMOCTU OT
MPEIoIaraeMoro CTpOEHUs
aTOMOB, (OpMyJIUpPOBaHUE
BBIBOJIOB U3 Ppe3yJIbTaToOB
OIIBITOB.

OO6cyxaeHne npoTUBOPEYHi
IJIAHETAPHOW MOJIENIA aToMa
¥ OCHOBAaHMHU JUIS TMIIOTE3bI
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bopa o  craumoHapHbIX
opOHTAax 3JIEKTPOHOB.
Habmtoienue CruomHeIx 1

JIMHEHYATHIX CIIEKTPOB
U3ITyYCHUS Pa3IMIHBIX
BEIIECTB. OOBbsicHeEHNE
JIMHEHYATHIX CIIEKTPOB
U3ITyYCHHUS
5.2 CTpoeHue aTOMHOTO spa PamnoaktuBHOCTE. Asb(a, Oeta- u | OOCyKIE€HHE  BO3MOMXHBIX
raMMa-u3J1y4eHHs.. CrpoeHue | TUIIOTE3 0 MOJIEISAX
aTOMHOTO si7pa. HykiIoHHAss MoJieib | CTPOEHUS Aapa.
aTOMHOI'0 spa. H3oronsl. | OnpeneneHue cocraBa sjep
PagmoakThBHEIE npeBpalieHus. | 10 3aJaHHBIM MAacCOBBIM H

[lepwon monypacnana aTOMHBIX
saep

3apsIOBBIM  YHCIaM U 110
MIOJIOKEHUIO B
MIEPUOTUYECKON cucreMe
AIIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa
gallpa U €ro TIOJOXXEHUS B
[IEPUOIUYECKON cucreme
IIPU 0-PaTUOAKTUBHOCTH.
HccnenoBanue TpEKoB -
YacTHIl o TOTOBBIM
¢doTtorpadusim.
OOHapyxeHne u U3MEPEeHHE
panuanoHHoro  (¢oHa ¢

IIOMOIIIBO JO3UMETPA,
OILICHKA €r0 UHTEHCUBHOCTH.
Ananus OHMOJIOTHYECKUX

H3M€H€HHI>'I, MPOUCXOAAIIHNX
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o (o) JNIEUCTBUEM
PaIMOaKTUBHBIX U3JTy4YCHUH.
Hcnonp3oBanue
PaIMOAKTUBHBIX W3JIyYSHUH
B MEIUIIMHE

53 SnepHbie peakuuu 7 Snepuble pEaKIHH. 3akoHsl | Pemenue 3aja4 c
COXpaHEHHUsI 3aps10BOrO U | UCIIOJIb30BAaHUEM  3aKOHOB
MaccoBOTO YHUCeNl. DHEeprusl CBs3U | COXPAHEHUS MAaCCOBBIX H
aToMHBIX sep. CBsA3b Macchl U | 3apsAAOBBIX qucen Ha
sHepruu. Peakiuu cuHTe3a U | ompeleneHHe pe3yJbTaToB
neneHus siaep. MIcTouHuKy SHepruu | siAepHBIX pPeakUui; aHauu3
Conmnna u  3BE31.  SlnepHast | BOBMOXKHOCTH W
JHEPreTHKA. JlelicTBHS | HEBO3MOKHOCTU  SIICPHOM
pPalMOAaKTUBHBIX  M3JIy4€HUH Ha | peakuuu.
’KMBBIE OPTaHU3MBI OrneHKa SHEpruu CBSI3U A1Ep
C UCTIOJIb30BaHUEM
¢dbopMyIibl DHHIITENHA.
OOcyxaeHne  NEepCHeKTUB
UCIOJIb30BAHUS
YIPaBISIEMOTO
TEPMOSIEPHOTO CUHTE3A.
Ob6cyxneHne NpeuMyIecTB
U DKOJIOTUYECKUX MpoOlIiem,
CBSI3aHHBIX c SAJIEPHOMN
SHEPTEeTUKOMN
Hroro no pazneny 17
IToBTOPHUTE/IBLHO-000011IAK0IINI MOTYJIb
[ToBTOpeHue u 06o6menne | 9 Cucremaruzaimusi u  0006meHue | BoeimonHenue y4eOHBIX
colepxaHus Kypca ¢usukud 3a /-9 IIPEIMETHOTO COEP KAHUS U OTIbITA | 3a/laHUil, TpeOyromux
KJIaCChI JeATENLHOCTH, NpUOOPETEHHOTO | IEMOHCTPALUU
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IpU M3YYCHUU BCETO Kypca (DU3HKH
OCHOBHOTO 00111eT0 00pa30BaHMS.
[ToxroroBka K OCHOBHOMY
rOCYJapCTBEHHOMY 9K3aMEHY I10
busnke TUTSt oOyyaromuxcs,
BBIOpaBIINX 3TOT y4eOHBIN
peaMeT

KOMITETEHTHOCTEH,
XapaKTEPU3YIOLINX
€CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

— NPUMEHEHUS IMOITYYEHHBIX
3HAaHUW I8~ HAy4HOTO
OOBsCHEHHS  (DUBHUYECKUX
SBJICHUA B OKpY Karolleu
MpUpPOJE, B IOBCEAHEBHOM
KUZHH u BBISIBJICHUS
¢bu3nyecKux OCHOB  psiza
COBPEMEHHBIX TEXHOJIOTUH;
— TIPUMEHEHUsI OCBOEHHBIX
AKCMEPUMEHTAIBHBIX
YMEHUH U1l UCCIENOBAHUS
(bUBUYECKUX SIBICHUH, B TOM
YyHCIIe JUIS MIPOBEPKHU
TUNIOTE3 W BBISABICHUSA
3aKOHOMEpHOcTeN. Pelienue
pacu€THeIX 3ada4, B TOM
YyuCIe MPEATNOIIAr Ak LIUX
UCIOJIb30BaHNE (PU3NUECKUX
MOJIENIEd U OCHOBAHHBIX HA

CoZIepKaHUU Pa3IUYHbIX
pa3nenoB  Kypca  (DU3UKH.
BemmontHenne  w - 3ammra
IpYTIIOBBIX W
WHINBUTY aJTbHBIX

IIPOEKTOB,  CBSI3aHHBIX €

coJIepKaHHEM Kypca
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bu3uKu

Hroro no paszaeiny

OBIIEE

KOJIMYECTBO

ITPOI'PAMME

YACOB

1o

102

62




