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MNOACHUTEJIbHAS 3AIINCKA
[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHMs COCTABICHA HA OCHOBE MOJIOKEHUHN
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS Ha 6a30BOM YPOBHE OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBl,
npeacraBieHHbx B PI'OC 00O, a Takxke ¢ yuérom denepaibHON paboyelt mporpaMMbl BOCITUTAHHS U
Konuenmuu npenogaBanust yueoHoro npeamera « Pu3uka.
[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHMs COCTABIICHA HA OCHOBE MOJIOKEHUHN U
TpeOOBaHUH K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl,
npenctaBieHHbx B PI'OC OO0, a Takxke ¢ yueToMm (enepanbHoil pabodeil mporpaMMbl BOCIIUTAHUS U
KOHIENIINH MpenoaBaHusi yueOHoro npeamera « Pu3nka.
Copneprxanue mporpamMmel 1o (GU3MKe HAMPABICHO Ha (HOPMUPOBAHHUE €CTECTBEHHOHAYYHOI IPaMOTHOCTH
00yYaromuXxcst 1 OpTaHU3AIMIO U3Y9eHUs (PU3UKHU Ha AEATEIbHOCTHOW OCHOBE. B mporpamme o ¢usuke
YUUTBHIBAIOTCS BO3MOXKHOCTH yueOHOro mpeamMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yibTaTaM 00y4eHHs, a TAKXKE MEXKIIPEIMETHbIC
CBSI3M €CTECTBEHHOHAYYHbIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOIIETO0 00pa30BaHusl.
[Iporpamma no (hu3KKe ycTaHABIMBACT paclpeielieHue yaeOHOro Marepuaia mo rogam o0ydeHus (1o
KJIaccaMm), IpeJyiaraeT MpPUMEPHYIO OCIeA0BATEILHOCTh U3YUEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COJIEPKAHMS U yUeTe BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.
[Iporpamma no ¢usuke pa3paboTaHa C 1IEIbI0 OKA3aHUS METOINYECKON MTOMOIIN YUUTENIO B CO3/1aHUN
paboyeil mporpaMMsbl 0 y4eOHOMY MPEAMETY.
dusmKa SBISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX YU€OHBIX ITPEIMETOB, TTOCKOJIBKY
(u3nUecKre 3aKOHbI JISKAT B OCHOBE MPOLIECCOB U SIBIECHUH, H3y4yaeMbIX XUMHUEH, OHOJIOTHEH,
acTpoHOMHUEN U pU3NUYECKOM reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHUpAa,
perocTaBisieT Harbosee sicHble 00pa3Libl IPUMEHEHHS] HAYYHOT'O METOa MO3HaHMsl, TO €CTh Criocoda
IIOJIyYEHUS JOCTOBEPHBIX 3HAaHUI O MUDPE.
OpnHa U3 TIaBHBIX 337a4 (PU3NUECKOro 00pa3oBaHus B CTPYKType 001Iero oopa3oBaHus COCTOUT B
(opMUPOBAHNU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U UHTEpeca K HayKe y 00yJaromuxcsl.
N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE IPEIoaraeT OBlIaJeHUE CIEAYIOIUMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTbD:
®  Hay4HO OOBSCHSTH SIBJICHUS,
®  OLEHUBATh U MOHUMATh OCOOEHHOCTHU HAyYHOT'O MCCIIEI0BAHUS;
®  UHTEpPHPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHBIE IOKA3aTEIbCTBA JJIS TOTYYEHHUS BBIBOJOBY.
Lenn nzydenus: GpU3MKMA HA yPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs ONMPE/EICHBI B KOHIICTIITUH
npenoaBaHus yueoHoro npenmera «Pusnka» B 00pa3oBaTeNbHbIX OpraHu3anusx Poccuiickoit
Ddeneparuy, peaau3yoX 0CHOBHbIE 00111e00pa3oBaTeIbHbIE TPOrPaMMBI.
[enu n3yyeHust GU3nKu:
e  pHOOpETeHHE UHTEpEeca U CTPEMIICHUS 00YJaIOUINXCsl K HAYYHOMY M3YYEHHUIO IPUPOIBI, pa3BUTHE
UX UHTEJUIEKTyalIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
®  pa3BUTHE NPEICTABICHUN O HAYYHOM METO/Ie MO3HAHUS U (POPMHUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSM;
e  (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEpUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;
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e  (opMupoBaHHEe MPEACTABICHUN O POIH (PUUKH VI PA3BUTUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

®  pa3BHUTHE MIPEICTABICHUI 0 BO3MOXKHBIX cdepax Oyayliei npodeccrnoHalbHOMN 1eATeIbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajbHEieMy 00y4eHHIO B 9TOM HalpaBICHUH.

JlocTikeHue 3THX 1eJIei MporpamMMel 1o (pU3UKEe Ha YPOBHE OCHOBHOTO 001IET0 00pa3oBaHus
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3a/au:

® mpuoOpeTeHue 3HAHUN O AUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

®  [IpHOOpETeHHE YMEHHI OMUCHIBATh H OOBSICHATH (PU3NYECKUE SBICHUS C UCIIOJIb30BAHUEM
MOJTy4YEHHBIX 3HAHUI;

®  OCBOCHHE METOOB PEUICHHUS MPOCTEUIIINX PACUETHBIX 33]]a4 C UCIOJIb30BAHUEM (PU3UICCKUX
MoJIeJIei, TBOPUYECKUX U MPAKTUKOOPUECHTHUPOBAHHBIX 33/1a4;

®  pa3BUTHE yMEHUI HAOIOJATh MPUPOIHBIC SBICHHS U BBIIOJIHATH OMBITHI, JAOOpAaTOPHBIE pabOTHI U
9KCIIEPUMEHTAILHBIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX IPUOOPOB;

e  OCBOEGHHE MPUEMOB pabOTHI ¢ HHPOpPMaLKEH PU3NIECKOTO COEPKAHUS, BKIIOUAs HHPOPMALIUIO O
COBPEMEHHBIX JOCTHKCHUAX (PU3MKH, aHAIHU3 U KPUTHUYECKOE OLICHUBaHKUE WH(OpMAIIUK;

®  3HAKOMCTBO €O chepamu mpodecCHOHATHLHON AeSITENbHOCTH, CBI3aHHBIMU C (PU3UKOI, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMHU Ha TOCTIXKEHUSX (PU3NUECKON HAYKH.

OoOm1ee 4ncI0 9acoB, PEKOMEH/I0BAaHHBIX ISl H3y4deHUs: (U3NKU Ha 6a30BOM ypoBHE, — 238 dacos: B 7
Kyacce — 68 yacoB (2 yaca B Heneno), B 8 kitacce — 68 yacoB (2 yaca B Heziento), B 9 kiacce — 102 yaca (3
yaca B HEJIEINIO).

[Ipennaraemslii B mporpaMMe 1o Gpu3uKe nepeueHb JabopaTOpHBIX padoT U OMBITOB SABISAETCS
pEKOMEHIaTeNbHBIM, YUUTENb JeIaeT BbIOOp MpU MPOBEAECHUH JJAO0OPATOPHBIX paObOT M ONBITOB C Y4ETOM
MHAMBUAYaJIbHBIX OCOOCHHOCTEN 00yUaronInXcs, CIICKa 3KCIEPUMEHTAIbHBIX 3aJIaHUH, peasiaraéMbIxX
B paMKax OCHOBHOT'O T'OCYAapCTBEHHOI'0 SK3aMeHa 1o (HU3UKe.
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COJAEPKAHUE OBYYEHUA

7 KUIIACC

®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpa.

®u3nka — Hayka o npupoze. SABnenus npupoasl. Prusndeckue sBICHUS: MEXaHUUECKUE,
TEIUIOBBIE, AEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenne ¢puznyecknx BennunH. Ouznyeckue npuOopsl.
[TorpemHocTs nu3mMepenuii MexxayHapoHas cCUcTeMa €IUHUII.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HAYKU U3ydaroT pupoay. EctecTBeHHOHAay4HBII METOA
NO3HAHUs: HaOJII0IeHHEe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHUE TUTIOTE3, SKCIIEPUMEHT
10 IPOBEPKE THIIOTE3, 00BsICHEHNE HAa0I0gaeMoro siBiieHus. Onucanne GU3NIeCKuX SBICHUNA C
MOMOILIBbIO MOJIeNIen

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®wusuveckue MpuOOPHI U MPOIETypa MPSIMBIX U3MEPEHUH aHAIOTOBBIM U IU(POBBIM
npubopom.

Jlabopamopnwsie pabomot u onvimel.

Omnpenenenue 1EeHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHodopa.

N3mepenne pacCcTOsTHU.

N3mepenune 00bEMa KUIAKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MalbIX TE.

W3mepenue TeMieparypsl IpHU MOMOIIY KUJKOCTHOIO TEPMOMETPA U 1aTYMKA

A wWwNPRE

TEeMIIepaTyphl.
6. IlpoBenenue rccieq0BaHUS 11O TPOBEPKE TUIIOTE3BI: JATHHOCTD MOJIETA IMIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA MyCKa.

IlepBoHauya/ibHbIE CBeIEHUS O CTPOEHUHU BelleCTBA.

CrpoeHnue BemecTBa: aroMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JBmxenue yacTuil BemiectBa. CBs3b CKOPOCTH ABMKEHUS YACTHI] C TEMIIEPATYpPOH.
BpoyHoBckoe nBmxkenue, nuddys3us. BsaumoaecTBrue 4acTHI] BEIIECTBA: TPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHE ra30B, JKUIKOCTEH U TBEPABIX (KPUCTATUTMUECKUX )
Ten. B3anMocCBs3p MEXTy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX COCTOSHHSX U UX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHuEM. OCOOEHHOCTH arperaTHbIX COCTOSTHHI BOJIBI.
Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBIKEHUS.

2. HabGmogenue nuddysuu.

3. HabGmronenue siBneHU, 00BICHSIONTUXCS MPUTSHKEHUEM UM OTTAJIKMBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omuenka quamerpa aToMa METOJOM PsiIOB (C Ucmoyib3oBanueM (hoTorpaduwii).

2. OmnbIThI 110 HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3.  OnbIThI 10 OOHAPYKEHUIO NEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

JIBM:KeHHe U B3aUMOelicTBHE TeJl.

Mexanunueckoe ABuxkeHue. PaBHoMepHOe U HepaBHOMepHOe JiBHxkeHHe. CkopocTh. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBH>KEHHH. Pacuer myTH ¥ BpeMEeHH JIBH>KCHHUSI.
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SBneHne nHepUUK. 3aKOH MHEpUUH. B3auMoaencTBue Ten Kak MpUYMHA U3MEHEHHUSI CKOPOCTH
JBUKEHMS Tell. Macca kak Mepa HHepTHOCTH Tena. [lmoTHocTh BemecTBa. CBsI3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuna Kak xapakTepucThka B3aumoaeictsus Ten. Cuiia ynpyroctu u 3akoH ['yka. Mamepenue
CHUJIBI C TOMOILBIO AUHAMOMETpA. SIBJIeHHE TArOTEHUs U cuia TshkecTH. Cuila TSKeCTH Ha
npyrux uiaserax. Bec tena. HeBecomocTs. CrioxeHue cuil, HallpaBJIEHHBIX 110 OJHOM NPSAMOI.
PaBnogeiictByromas cuit. Cuna tpeHus. TpeHue cKoibKeHUs U TpeHue Nokos. TpeHue B
MIPUPOJIE U TEXHHKE.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO IBUYKEHUS Tea.

2. M3mepeHne CKOPOCTH IPSIMOJIMHEWHOIO IBUKECHHUS.

3. HaGmoneHue siBIeHUS MHEPLIUU.

4. HabmoneHne u3MEHEeHUs: CKOPOCTH MPH B3aUMOAEHCTBUH TeEJl.
5. CpaBHEHME MaccC 110 B3aUMOACUCTBHIO TEII.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopnusie padbomot u onvimol.
1. Ompenenenue CKOPOCTH paBHOMEPHOTI'O JABMKEHUS (IIapHKa B )KUJIKOCTH, MOAEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Jjanee).
2. Omnpegaenenue cpeHel CKOPOCTU CKOJIbKEHUSI OpycKa UITU IIapuKa M0 HAKJIOHHON
IJIOCKOCTH.
3. Ormpexaenenue MIOTHOCTU TBEPIOTO Tea.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKeHUS (IeopMaiiii) NpyKUHbI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.
JlaBJjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3os.
Jasnenue. CriocoObl yMEHbBIIIEHUS U YBEJIMUEHUs JaBieHus. JlaBnenue raza. 3aBUCUMOCTh
JaBJieHus ra3a ot oobema, TeMmeparypsl. [lepegaua naBneHust TBEpIALIMUA TEIAMHU, KUAKOCTIMU
u razamiu. 3akoH [lackans. [lHeBMaTHueckre MalIMHbI. 3aBUCUMOCTD JIaBJICHUS )KUJKOCTH OT
riyounsl. ['uapocrarnyeckuit napagokc. Cooduatomnyecs cocysl. I 'uapasnnyeckue
MEXaHU3MBI.
AtMmocdepa 3emnu u atmocdepHoe naBneHue. [[pudyrHbI CyIiecTBOBaHUS BO3TYITHOW 000T0YKH
3emumn. OnbiT Toppudennu. M3amepenne atMochepHOTO TaBICHHS. 3aBHCUMOCTh aTMOC(EPHOTO
JTaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A1 n3mMepeHus: atMochepHOro AaBJIE€HUS.
JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TeNO. BriTankuBaromias (apXxuMeoBa) cuia.
3akoH Apxumena. [TnaBanue ten. Bo3gyxomiaBanue.
Hemoncmpayuu.
3aBUCHMOCTb JIaBJIEHUS T'a3a OT TEMIIEPaTYpBhl.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
CooOmarommecs COCy/Ipl.
I'mppaBaunyeckuit mpecc.

i wnNe

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CUIIBI OT 00BEMA NMOTPYKEHHON YacTH Teja U INIOTHOCTU
KUJIKOCTH.

7. PaBEeHCTBO BBITAJIKMUBAIOLIEH CUIIbI BECY BBITECCHEHHOH KUIKOCTH.
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8. VYcnoBue miaBaHus TeN: INIABAHUE WIH MTOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOILICHHUS
IJIOTHOCTEN TEJIa U HKUJKOCTH.

Jlabopamopusie pabomol u onvimol.

1. MHccnenoBaHue 3aBUCMMOCTH Beca Telia B BoJie OT 00bEMa MOrpyKEHHOHN B )KUJIKOCTh YacTH
Tena.

2. OmnpexaeneHue BbITAJIKUBAIOLIEH CUIIbI, JEHCTBYIONIEH Ha TEJIO, HOTPYKEHHOE B )KUJKOCTb.
3. [IlpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CUIIbL, JEHCTBYIOIIEN HA TEJIO B )KUJIKOCTH, OT
MAaccChl Tela.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOLIEH Ha TEJIO B
KUAKOCTU, OT 00bEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBaHue apeomMeTpa Uil KOHCTPYUPOBAHUE JIOJIKHU U ONIPEACIICHHAE €€
Ipy30I10ABEMHOCTH.

Pabdora u MmomHOCTb. JHEPIrHU.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 6JI0K, HAKIOHHAS MIIOCKOCTh. [IpaBuiio paBHOBECHS pblyara.
[TpumeHeHne paBuiia paBHOBECHUS pblyara K 0JIOKY. «30JI0TO€ IPABUIIO» MEXaHUKHU.
KoaddurmenT monesnoro neiicreus (nanee — KITJI) mpocTeix Mmexanu3moB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanudeckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamnienue oiHoro Buia
MEXaHUYECKOM 3HEpPTruu B APYroil. 3aKOH COXpaHEHUs! JHEPIHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue pabOThI CHIIBI TPEHUS P PABHOMEPHOM JABM)KEHUH TeJIa [0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

2. HccnenoBaHue ycioBHil paBHOBECHS pbluara.

3. Hsmepenune KII/] HakJI0HHOI IIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUs MEXAaHUUYECKOM dHEPTUN.

8 KUIACC

TenJioBble siBJIEHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH CTPOCHHS BenlecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ1. OMBIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJOKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSTHUMN BemecTBa. Kpucrammmaeckue u
amop¢Hsbie Tena. OObsICHEHHE CBOMCTB ra3oB, )KUJIKOCTEH 1 TBEPABIX TET Ha OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETUYECKON Teopur. CMauMBaHUE U KallWJUISIPHBIE sIBJIEHUS. TeraoBoe
pacIIMpeHne U CKaThe.

Temmnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETUIOBOTO ABMKEHUS YacTHIl. BHyTpeHHsIs
sHeprus. CriocoObl N3MEHEHUS! BHYTPEHHEH SHEPTUU: TeIIonepeaada u COBEpIIeHHE paboThlI.
Buasl Teronepenaun: TEmIONPOBOIHOCTh, KOHBEKIUS, U3TyUECHHUE.

KommuectBo TeruioTsl. Y nenabpHas TEIUIOEMKOCTD BelleCcTBa. TemIo00MeH U TEILUIOBOE
paBHOBecHe. YpaBHEHUE TEIUIOBOro Oananca. [lnaBnenue u oTBepaeBaHNEe KPUCTAIUTHUECKUX
BEIIECTB. Y AenbHas TeIuioTa riasienus. [lapoobpasoBanue u konaeHcanus. Mcnapenue.
Kumnenue. Y nenpHas Teriora napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhI KUIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.
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Brnaxxnocts Bo3myxa.

OHeprus TOIIMBA. Y IeJbHAs TEIUIOTAa CrOPaHMSL.

[Tpuniuns! paboTs! TeroBbix apurareneit KI1/] reruioBoro apurarens. TemnioBsle 1BUTATENN U
3aIUTa OKPYKAIOLEH Cpebl.

3aKOH COXpaHEHMsI U IIPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

HaOnronenue siBeHU cMaunBaHUs U KallWJUISIPHBIX SIBJICHUH.

HaOnroneHue TennoBoro pacuMpeHus Tell.

M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIIEpaTypsbl.

Buael Teronepenayu.

OxJaxJieHue Ipu COBEPLUIEHUN PaOOTHI.

Lo NOU Bk WN R

Harpesanue npu coBepIiiicHHH padOThl BHEITHUMH CHJIAMH.
. CpaBHeHUE TEIIOEMKOCTEH pa3InIHBIX BEIIECTB.
. HaOGmronenue kuneHus.
. HabGmotenue mocTostHCTBa TeMIIEpaTyphI PH TUTABJICHUH.

[
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=
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13. Mozenu TEIIOBbIX IBUTATENIEH.

Jlabopamopnosie pabomot u onvimeol.

OnBITHI MO OOHAPYKEHUIO NEHCTBHUS CHUIJI MOJICKYJISIPHOTO TPUTSIKEHHUS.

OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OMBITHI 110 HAOJIIOACHHUIO TEMJIOBOTO PACHTUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPUIIA.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD JaBIIEHHUS BO3yXa OT €ro 00bEMa U HarpeBaHus

iAW PRE

VI OXJIQXKICHUS.
6. IlpoBepka rumore3sl JUHEHHON 3aBUCUMOCTHU JITTUHBI CTOJIOUKA KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypsbl.

7. HaOnronenue n3MeHeHUs BHYTPEHHEHN SHEPTUHU Tella B pe3yJIbTaTe TeIvlonepeiadu U
paboThI BHELIHUX CHJL.

8. MHccnenoBanue sBIEHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U ropsiueil BOJIBI.

9. OmnpexaeneHue KOJINYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEIJIO0OMEHE C HarpeThIM
METAITMYECKUM LIUIUHIPOM.

10. OmnpeneneHune yaeabHOM TEIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npouecca UCapeHusl.

12. OmnpeneneHre OTHOCUTENIBHOMN BIAKHOCTU BO3yXa.

13. OmnpeneneHue yAeabHONU TEIUIOTHI IIJIaBIECHUS JIbJA.

DJleKTprYecKre 1 MATHUTHbBIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja 3JMeKTpHUUecKUX 3apsiioB. B3anMoaelicTBrue 3apsKeHHBIX TEJ.
3axoH KynoHa (3aBUCMMOCTD CHJIBI B3aUMOAECHCTBHS 3apSyKEHHBIX TEJl OT BEJIMUMHBI 3aps10B U
paccTOsTHUSA MEXY TEJIaMH).

DnekTpuyeckoe nojie. Hanpspk€HHOCTD nekTprudeckoro nojs. [Ipunimn cynepno3uiuu
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu anekTpudeckux 3apsaoB. DIEMEHTapHbIN AleKTpudyeckuil 3apsia. CTpoeHue aroma.
ITpOBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsiza.
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DJIEKTPUUYECKUH TOK. Y CIIOBHS CYILIECTBOBAHUS AJIEKTPUUECKOTO TOKA. ICTOYHUKHU MTOCTOSIHHOTO
TOoKa. JIelCTBUS 3JIEKTPUUYECKOTO TOKA (TEMIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUUECKHUI
TOK B JKUJIKOCTSX M Ta3ax.
Onektpuueckas nenb. Cuia Toka. JieKkTpudyeckoe HanpsbkeHre. ConpoTUBIECHUE IPOBOIHUKA.
VY nenbHOE conpoTUBIICHHE BellecTBa. 3akoH OMa 1 yuactka uenu. [locnenoBarensHoe u
napajuieJIbHOEe COSIUHEHNE ITPOBOIHUKOB.
PaboTa 1 MOIIHOCTH AJEKTpUUECKOro Toka. 3akoH Jxoyns—JIeHna. DnekTpuueckue Henu u
NOTPEOUTENH IEKTPUUECKOM 3Hepruu B 0bITy. KopoTkoe 3ambikaHue.
[TocTostHHBIE MarHuThI. B3anmoaelicTBre MOCTOSTHHBIX MarHUTOB. MaruutHoe nosie. MarHuTHoe
noJie 3eMJIM M ero 3HaueHue JJis )Ku3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [[puMeHEeHnE AIEKTPOMAarHuTOB B TEXHUKE. J[€MICTBHE MAarHUTHOTO MOJIA
Ha IIPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb IOCTOSTHHOTO TOKa. Mcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Oneitel @apanes. SABnenue snekTpoMarHuTHON uHAYKUUU. [lpaBuno Jlenna.
Onektporereparop. CrocoObl MOTyUEHUS SICKTPUICCKON IHEPTUU. DIESKTPOCTAHITUN Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.
Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poJia SJIEKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apSIKEHHBIX TEJL.

YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMA.

DIEeKTpOCTaTUUECKAsE MHIYKIUSA.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOTHUKY U AUDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JTHHHUH DJIEKTPUUECKOTO OIS,

N cTouyHNKM TOCTOSIHHOTO TOKA.

JlercTBUSA 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKHUI TOK B )KHJIKOCTH.
. T'a30BBIi1 pazpsz.
. M3mepenue cuiibl Toka aMIepMeTPOM.

LW NOUhkWNE
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. M3MepeHue 37eKTpUUecKOoro HanpsyKeHUs! BOJILTMETPOM.

=
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PeocTaT u MarasuH cCOnpOTUBIICHUN.
. B3anmopencTere MOCTOSIHHBIX MarHUTOB.
. MozenupoBaHre HEBO3MOKHOCTH Pa3JeICHUS TI0JI0COB MAarHUTA.

N
N o wn

. MO,Z[CJII/IpOBaHI/IC MAarHUTHBIX HOJEH IMOCTOSHHBIX MarHUTOB.

=
(o]

. OmsIT Opcrena.
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Y]

. MarnurtHoe nosue Toka. DIeKTPOMAarHHUT.

N
o

. JlelicTBME€ MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
. DIIEKTpOJBUTATENH TOCTOSHHOTO TOKA.
. HccnenoBanue sBiI€HUS 3JIEKTPOMAarHUTHOM MHIYKIUU.

N NN
W N -

. Onpiter @apanes.

N
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. 3aBHCHMOCTb HampaBJICHUs HHIYKIIMOHHOTO TOKA OT YCJIIOBUI €ro BOSHUKHOBEHHUSI.
25. DneKTporeHepaTrop MoCTOSHHOIO TOKA.

Jlabopamopnwvie padbomot u onvimol.

1. OnbITHI O HAOIIOICHUIO IIEKTPU3AIIMU Tell MHAYKIUEH U MPU CONTPUKOCHOBEHUH.
2. HccnenoBaHue ACUCTBUS SICKTPUUECKOTO MO HA MPOBOJHUKHU U TUIICKTPUKH.

3. CoOopka u mpoBepka pabOThI AIEKTPUIECCKON IETH MMOCTOSHHOTO TOKA.
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4. H3MepeHue U peryaupOoBaHUE CUIIBI TOKA.

5. H3mepeHue U peryaupoBaHue HAIPSHKCHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pE3UCTOpa U HANIPSDKCHUS HA PE3UCTOPE.

7.  OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUUECKOTO CONPOTUBIICHUS IIPOBOJHUKA OT
€ro JJIMHBL, IUIOLIAIN IIONIEPEYHOr0 CEYEHU U MaTepHuaa.

8. IIpoBepka npaBuiia CI0KEHUSA HAIPSKEHUM IIPU ITOCIIEI0BATEIbHOM COCIUHEHUH JIBYX
PE3UCTOPOB.

9. Ilposepka npaBuia Uist CUIIbI TOKA IIPY NapaUIEIbHOM COCINHEHUU PE3UCTOPOB.

10. Omnpenenenne paboOThI JIEKTPUYECKOTO TOKA, UIYILIETO YePe3 PE3UCTOP.

11. OmnpeneneHue MOIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISAEMON Ha PE3UCTOPE.

12. HccinenoBaHue 3aBUCMMOCTH CHIIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HaIIPSKEHUs Ha
HEH.

13. Onpenenenue KIIJ| narpeBatens.

14. HMccnenoBaHue MarHUTHOIO B3aMMOJEHCTBHS IIOCTOSIHHBIX MarHUTOB.

15. M3yyeHHne MarHuTHOI'O MOJI HOCTOSIHHBIX MarHUTOB NPH UX OOBEAMHEHUH U Pa3/ICICHUH.
16. HccienoBanue qeUCTBUS 2JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OneIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTYILIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydeHue necTBHSI MATHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3y4eHUE pabOThl JEKTPOIBUTATENS.

20. Msmepenne KII/] anexTpoaBuraTenbHOM YCTAaHOBKH.

21. OmnbITHI IO UCCIIETOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHAYKLIUU: UCCIIEIOBaHHE
W3MEHEHUH 3HAYEHUs U HaIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

MexaHnn4yeckue siBJIeHHS.

Mexanunueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOT O JBMKEHUs. PaBHOMEpHOE NpsIMOJIMHEWHOE ABrKeHne. HepaBHomepHOE
NPSIMOJIMHENHOE ABMKeHUE. CpellHsAs U MTHOBEHHAsi CKOPOCTh Tela TP HEPaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE psiMouHEHOE aBrkeHne. CBoOoIHOE nagieHue. OmbIThI
lanunes.

PaBHOMepHOE 1BHXKeHUE 0 OKpy)HOCTH. [lepuon u yacrora oOpamienus. JIuneitHas u yriaosas
ckopocTH. LIeHTpOoCTpEeMUTENIBHOE YCKOPEHHUE.

ITepssriit 3akoH HeroToHa. Bropoit 3akon HetotoHa. Tperuit 3akon Herorona. [Ipuanmn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuiia TPEHUS CKOJIbKEHMS, CUjla TPEHUS ITOKOS,
JIpYTHUe BUJBI TPEHMUSL.

Cuna TsKeCTH M 3aKOH BCEeMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO NaieHus. J{Buxenue
manet Bokpyr CounHia. [lepBas kocMuueckas ckopocTb. HeBecoMOCTh U meperpy3kH.
PaBHOBecue marepuanbHOi TOUKUA. AOGCONIOTHO TBEPI0E Teno. PaBHOBECHE TBEPAOTO Tela ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHnenue umnyibca. UMmynbe cuiibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.
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Mexanundeckas paboTa 1 MOIIHOCTh. PaboTa cuit TskecTH, ynpyroctu, TpeHusi. CB3b YHEPTUH
U paboTsl. [ToTeHnmanbHas SHeprus Tena, MOAHITOTO HaJl TOBEPXHOCTHIO 3EMJIH.
IToTrenumanbHas sHEPrus cxxaToil npyxkuHbl. Kunerndeckas sneprus. Teopema 0 KWUHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

1. HaOuroneHne MEXaHUYECKOTO IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHME ITyTE€H U TPAEKTOPHUM JBUKEHHS OJHOTO U TOI'O XK€ T€Ja OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

3. H3mepeHne CKOpPOCTH M yCKOPEHUS NPAMOJIMHEWHOTO IBHKEHUS.

4. Hccnenosanue NpU3HAKOB PABHOYCKOPEHHOTO JBUKCHHUS.

5. HaOnronenue nBukKeHUs Tea 10 OKPYKHOCTH.

6. HaOnronenne MexaHMUECKUX SIBJICHUN, IPOUCXOSIINX B cucTeMe oTcuéTa «Tenmexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBHCUMOCTb YCKOPEHUs TeJla OT MacChl TeNa U ACUCTBYIOLIEH Ha HErO CUJIBIL.

8. HaOmoneHue paBeHCTBA CHJI IPY B3aUMOJCHCTBUY TeJl.

9. M3meHeHue Beca Tena NpU YCKOPEHHOM JIBHKCHUH.

10. Ilepenaya umnysbca Mpu B3aUMOJIECHCTBUU TEIL.

11. IlpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECUCTBUHU TEIL.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOACHCTBUH.

13. CoxpaHeHue uMnysibca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHue peakTUBHOTO IBUKECHUS.

15. CoxpaHeHue MeXaHW4eCKOW SHEPTUH MPU CBOOOIHOM IaICHUU.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH MPH JABHKEHUU TeJla MO IeHCTBUEM IPYKHUHBI.
Jlabopamopnuvie padbomut u onvimol.

1. KoHcTpynpoBaHue TpakTa 1 pa3sroHa U JajlbHENIIEro paBHOMEPHOIO ABMKEHHUS LIapHUKa
WJIH TEJIEKKH.

2. Omnpenenenue cpeHe CKOPOCTU CKOJIbKEHUS OpycKa WU IBU)KEHUS IIapuKa o
HAKJIOHHOM INIOCKOCTH.

3. Omnpexnenenue yCKOpeHMs Teja IPU PaBHOYCKOPEHHOM JBHUKEHHUH 110 HAKIIOHHOU
IJIOCKOCTH.

4. MW ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUHU O€3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka runotessl: €CiIM MPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHON CKOPOCTH
IIyTU OTHOCSATCS KaK Psii HEUETHBIX YUCET, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS.
7. Omnpenenenne kodpuimeHTa TPEHUS CKOIBKCHHUS.

8. OmpeneneHne KECTKOCTU MPYKUHBI.

9. OmnpeneneHue pabOThl CHIIbI TPEHUS IIPU PABHOMEPHOM JIBUKEHUH TeJa M0 TOPU30HTAIbHON
IIOBEPXHOCTH.

10. Ompenenenue paboOThI CHIIBI YIIPYTOCTH MIPH MOIBEME TPY3a C UCIIOIB30BaHHEM
HETOABHKHOTO U IMOABHKHOIO OJIOKOB.

11. M3yuyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Mexann4deckue KoJ1e0aHUs U BOJTHBI.
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Koneb6arenbHoe nBmkenrne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHHI: TIEPHO/I, 9acTOTa,
aMIuTyna. MareMaTnyeckuil M pyKMHHBIA MasTHUKU. [IpeBpalenue sHepruu npu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. Beinyxxaennsie konedanus. Pezonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHM4ECKUX BOJIH. [Ipo1osibHBIE M TONIEpEYHbIE BOJHBI. J[JTMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK u ynbTpa3ByK.
Hemoncmpayuu.

1. Habnronenue xoneGaHMii TEI MO/ JEHCTBHEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. HaOnroneHue BbIHYKACHHBIX KOJICOAHUN U pe30HaHca.

4. PacnpocTpaHeHHE MPOIOIBHBIX U TIOMEPEYHBIX BOJH (HA MOIECIIH).

5. HalmoaeHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKyCTHMYECKHI pe30HaHC.
Jlabopamopnusie pabomot u onvimeol.
1. OmnpeneneHue 4acTOThI U EpHO/Ia KOJIeOaHUN MaTeMaTHYeCKOro MasTHHKA.
2. OmnpezaeneHue 4acTOThI U NepHOJa KoJIeOaHUH MPYKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEPHO/Ia KOJIEOaHHH MOABEIIEHHOTO K HUTU TPy3a OT AJTUHBI
HUTHU.
4. UccnenoBaHue 3aBUCUMOCTH Mepro/ia KoueOaHuil MPy>KUHHOTO MasiTHUKA OT MaccChl rpys3a.
5. TlpoBepka HE3aBUCUMOCTHU NIEpHUOAa KoJeOaHui Ipy3a, MOABEIIEHHOTO0 K HUTH, OT MacChl
rpysa.
6. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb MEPUOJIa KOICOaHHH MPYKUHHOTO MasiTHUKA OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/ieHuUs.
DJIEeKTPOMarHuTHOE ToJie U 3JIeKTPOMATHUTHBIE BOJIHBI.
DNeKTPOMarHUTHOE MoJje. DIeKTPOMarHUTHbIE BOJHBL. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
[[Ixana 3meKTpOMarHUTHBIX BOJIH. VICOIB30BaHME 3JIEKTPOMAarHUTHBIX BOJIH JIJISi COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3€KTPOMArHUTHBIX BOJIH.
2. BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. U3ydeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJH C MOMOUIbI0 MOOUIBHOTO TenedoHa.
CBeToBbI€ SIBJICHUS.
JIyueBas monens cera. Mictounuku ceeta. [IpsmonuHeiiHOe pacipocTpaHEHHE CBETA. 3aTMEHUS
Connua n Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpa)keHHUs CBETA.
[Ipenomnenue cBeta. 3aKoH npesomMieHus cBera. [loaHoe BHYTpEHHEE OTPaKEHHUE CBETA.
Hcrionbs30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJAX.
JIunza. Xop myyeit B mun3e. OnTuyeckas cucrema ¢oroarnmapara, MUKpOCKOIA U TEJIECKOTIa.
I'ma3 xak onrtuyeckas cucrema. bim3opykocTs U JaIbHO30PKOCTb.
Paznoxenue 6emnoro cBera B criekTp. OnbIThl HptoToHA. Cl10’KEHHE CTIEKTPATbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
1. IlpsAmonuHelHHOE pacCIpOCTPAHCHUE CBETA.
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OtpaxkeHue cBeTa.

[Tomryuenue n300pakeHUld B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJIax.
IIpenomuenue ceera.

ONTUYECKUN CBETOBOJI.

Xon JIydeit B coOuparomiei JTruH3e.

XoJ1 1ydeil B paccerBaroleu JIMH3E.

[Toryuenue n300pakeHUl C TOMOIIBIO JTUH3.

©R NV AW

. [punuun neiictBus oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riasa.

11. PaznoskeHue 0emoro cBeTa B CIEKT.

12. Tlonydenue 6em0ro cBeTa MpH CIOKEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopnwsie pabomot u onvimeol.

1. HccrenoBaHue 3aBUCMMOCTH yIUla OTPaKEHUS CBETOBOTO JIy4a OT yrila IaJeHUs.

2. H3yuyeHue XapakTEpUCTUK N300paKEHUs MPEAMETA B IFIOCKOM 3€pKaje.

3. MHccnenoBanue 3aBUCUMOCTH yIJIa IIPEJIOMIIEHUS CBETOBOIO JIyda OT YIUIA ITaJICHUs] HA
TPAHUIIE «BO3LYX—CTEKIIO».

4. TlomyuyeHue n300paskeHUH C MOMOIIBIO COOUPAIOIIEH TUH3BI.

5. Omnpenenenrie HOKYyCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3EI.

6. OmnbIThI 10 Pa3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITHI IO BOCIIPHUATHIO IIBETA MTPEIMETOB IPU UX HAOIIIOICHUHU Yepe3 I[BETOBBIC (PUITBTPHI.
KBaHTOBbBIC IBICHUS.

OmnsiTel Pezepdopaa u mmanerapuast Moens atoMa. Mogens atoma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTH. Anb(a, OeTa- u ramma-u3nydenus. CTpoenue aToMHoro siipa. Hykinonnas
MOJENb aTOMHOTO siapa. M3oTonsl. PaguoaktusHble npeBpaiienus. [lepuon nonypacnana
aTOMHBIX SJIEP.

SnepHble peakuu. 3aKOHbI COXpPaHEHHUS 3apsAJ0BOI0 U MacCOBOTO YKCeN. DHEPIUsl CBSI3U
aTOMHBIX sifiep. CBs3b Macchl v SHepruu. Peakuuu cunresa u aenenus suaep. Mctounuku
sHeprun CoJIHLIA U 3BE3I.

Snepnas snepretuka. JIeiicTBUA paAMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

1. CrekTpbl U3Iy4EHHUs U MTOTJIOMICHUS.

2. CnexTpsl pa3Iu4HbIX Ta30B.

3. Cuoextp Boaopo/a.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrparus u3irydeHus IPUPOTHBIX MUHEPAIOB M MTPOAYKTOB.
Jlabopamopnwvie padbomot u onvimol.
1. HaOGmoneHue CIUIOMIHBIX U JUHEHYATHIX CIIEKTPOB U3TY4EHHUS.
2. MHccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY ITyTH (110
¢dororpadusm).
3. H3mepeHue paauoakTUBHOIO (OHa.
IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.
[ToBTOpHUTENHEHO-0000MIAIOITNI MOTYJIb MPEIHA3HAYEH JJIS1 CHCTEMAaTU3alluu 1 00001IeHUs
NPEIMETHOTO COJIEPKAHUS U OIBITA IeATEIbHOCTH, TPUOOPETEHHOTO IPU U3YyYSHUHU BCETO Kypca
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Gu3HKH, a TaxKe VI HOATOTOBKH K OCHOBHOMY T'OCY/IapCTBCHHOMY 9K3aMeHY 10 (hU3UKe JUIs
00y4aromuxcsi, BHIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

[Tpu u3yyeHnH JAaHHOTO MOJYJISl PEATN3YIOTCS U CUCTEMAaTU3UPYIOTCS BUBI IeATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€CIICUNBACTCS JOCTHKEHUE MTPEMETHBIX M METAIIPEAMETHBIX IUITAHUPYEMBIX
pe3ynbTaTtoB 00y4yeHus, GopMHupyeTcs ecTeCTBeHHOHAYYHasi TPAMOTHOCTh: OCBOSHHE HayYHBIX
METO/IOB MCCIIeIOBAaHUS SBJICHUN MPUPOIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMUA OOBSICHATH
¢du3nueckue sIBICHUS, IPUMEHSS MOTy4YeHHbIC 3HAHHA, PELIATh 33a4H, B TOM YHCIIe
Ka4eCTBEHHBIC U SKCIIEPUMEHTAIIbHBIC.

[IpuHIMNHAIBHO NS TENFHOCTHBIA XapaKkTep JaHHOTO pa3Jiesia peaan3yeTcs 3a C4ET TOTO0, UTO
00yyJaromuecs BHIIOIHSIIOT 3aJaHHsI, B KOTOPHIX UM IPE/IaraeTcs:

Ha OCHOBE TOJTy9E€HHBIX 3HAHWH pacliO3HABATh U HAYYHO OOBSACHATH (pU3HUECKHE SBICHUS B
OKpYXXarollel MPUpo/Ie U MOBCEJHEBHON JKU3HH;

UCIIOJIb30BATh HAyYHbBIE METOJIbI MCCIIEOBAHNS (PU3NUECKHX SBICHUH, B TOM YHCIIE /IS
MPOBEPKH THITOTE3 U TOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HaH0OJIee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHIA,
HarpuMep, MPaKTUIECKOTO MCIIOIb30BaHMs PA3IMYHBIX NICTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA
IpEeBpPaIICHHs U COXPAHEHHUS BCEX N3BECTHBIX BUJIOB SHEPIHU.

Kaxxnas u3 TeM 1aHHOTO MOYJISl BKIIIOYAET 3KCIIEPUMEHTAIbHOE UCCIIEI0BaHNE 0000IAIOIIEro
xapaxtepa. Moysb 3aBepIIaeTcs IPOBEJCHNEM JHArHOCTUIECKOH U OIIEHOYHOM paboTHI 3a
KypC OCHOBHOT'O O0IIIEro oOpa3oBaHHs.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS TPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne (hU3MKK Ha YpOBHE OCHOBHOT'O 00IIIero 00pa3oBaHuUs HAMPaBICHO Ha JIOCTHXKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTCIIbHBIX PE3YJIbTATOB.

B pesynbrarte u3ydenus: GU3MKU Ha yPOBHE OCHOBHOT'O 001Iero o0pa3zoBanus y o0ydaromerocsi Oyayr
c(hOpMUPOBAHEI CIIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTHU:

1) naTpuoTHYeCKOro BOCIIUTAHUSA:

- MPOSIBJICHHE UHTEPEca K UCTOPHH M COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (PM3NIECKON HAYKH;

- [ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSM POCCUNUCKHUX YIEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B O0OCYKICHUU OOIIECTBEHHO 3HAYMMBIX M THUECKUX TPOOIIeM,
CBSI3aHHBIX C MIPAKTHYCCKUM IIPUMCHEHHEM JOCTHKCHHUH (PU3UKH;

- OCO3HAHHE BAKHOCTH MOPATHHO-ITHYCCKHUX IPUHIIUIIOB B ICATEIIHHOCTH YIEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:

- BOCIIPUSITHE ICTETUYECKUX KauecTB (PU3MUYECKON HAYKHU: €€ TAPMOHUYHOTO IMOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT0 MO3HAHMS:

- OCO3HaHME EHHOCTH (PU3MYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBEI
Pa3BUTHSI TEXHOJIOTUH, BaYKHEUIIICH COCTABIISIONICH KYJIBTYPBI;

- pa3BUTHE HAYYHOM JIO003HATETFHOCTH, HHTEPECA K UCCIIEA0BATENbCKOM IeATETHbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArOMOTYYHsI:

- OCO3HaHME [IEHHOCTH 0E30MMacHOTO 00pa3a KU3HH B COBPEMEHHOM TEXHOJOTHICCKOM MHUPE, BAXKHOCTH
MpaBJI OE30MaCHOTO TOBEICHUS Ha TPAHCTIOPTE, HA I0POrax, C AJIEKTPUUECKUM U TETIIOBBIM
000pyIOBaHUEM B IOMAIIHUX YCIOBUSX;

- chopMHEpOBaHHOCTH HaBbIKA peICKCHH, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TAKOTO XKe MpaBa y
JPYTOTO YEJIOBEKa;

6) TPy10BOT0 BOCIIUTAHUSI:

- aKTMBHOE y4acTHe B PEIICHUH MTPAKTUYECKHX 3a7a4 (B paMKaXx CeMbH, 00pa3oBaTeIbHON
OpraHM3allfy, ropoJia, Kpas) TEXHOJIOTHUECKOH U COIMAbHOM HAIIPaBICHHOCTH, TPEOYIOMNUX B TOM
yucie u PU3nIecKnX 3HaAHUMH;

- HHTEpEC K MPAKTUICCKOMY H3ydeHHUI0 Tpodeccuii, CBI3aHHBIX C PU3NKOH;

7) KOJIOTHYECKOT0 BOCTINTAHUS:

- OpHMEHTaIMs Ha TpUMEHEHNe (PU3UIECKIX 3HAHUMN AJIs PEIIeHUs 33a/1a4 B 00JIaCTH OKPYKaIOIEei
Cpe/Ibl, TUTAHUPOBAHHMSI IIOCTYITKOB M OIIEHKH WX BO3MOKHBIX TOCIICICTBUN JIUIST OKPY)KAFOIIEH CPEIbI;
- OCO3HaHHE MIO0ATEHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM U ITyTel UX PEIICHUS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSIM COUMAJIBLHOI U IPUPOIHON Cpeabl:

- MOTPeOHOCTh BO B3aMMO/ICHCTBUY TIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MPOEKTOB (hHU3HUECKOM
HaIPaBJICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

- MIOBBIIICHUE YPOBHS CBOSH KOMIIETCHTHOCTH Yepe3 MPaAKTHICCKYIO e TEIIBbHOCTE;

- MOTPeOHOCTh B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YKCIe POPMYTUPOBATEH UACH, TOHSITHUS,
TUMOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJTAHUPOBAHUE CBOCTO PA3BUTHS B TPHUOOPETECHUH HOBBIX (DU3MUCCKHUX 3HAHUIA;

- CTpeMJICHUE aHATTU3UPOBATh U BBISBISTH B3aUMOCBSI3U MTPUPO/IBI, OOIIECTBA M SKOHOMHKH, B TOM
YHCIIe C UCTIOJIb30BaHHEM (DU3UYECKHUX 3HAHUM;
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- OIIEHKA CBOMX JICHCTBHM C YUETOM BIUSHHS Ha OKPYXKAIOIIYIO CPEy, BO3MOXKHBIX TJIOOQTBHBIX
OCJIEJICTBUH.

METAINIPEAMETHBIE PE3YJIbTATBI

B pe3ynbrate ocBoeHHs mporpamMmsl 1o (pu3uke Ha YpOBHE OCHOBHOT'O O0IIET0 00pa3oBaHus y
oOyyarorerocst 0yayT copMHUpPOBAHbI MeTanpeIMeTHbIEe Pe3yIbTaThbl, BKIIOYAIONINE
MO3HABATENIbHbIC YHUBEPCAIbHBIC YUeOHbIE NEHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHbIE YUeOHbIC
NeMCTBUS, PETyJIATUBHBIE YHUBEPCAJIbHbIE YUeOHBIE JeHCTBUSI.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBblie oruyeckue aeiicrBus:

®  BBIIBIIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKNA OOBEKTOB (SBICHUN);

®  yCTaHaBJIMBATh CYILECTBEHHBIN MPU3HAK KJIACCU(DUKALIMU, OCHOBAHUS [l 0000IIEHUS U
CpaBHEHUS,

®  BBIIBJISATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HAOJIOACHUAX, OTHOCAIINXCS K (PH3HUUECKUM SIBIICHUSIM;

®  BBIIBJISATH IPUUYUHHO-CIICACTBEHHBIE CBSI3U NPU U3YUEHUHU (PU3UUECKUX SBJICHUN U NIPOLIECCOB,
JIeJ1aTh BBIBOJIbI C UCIIOJIb30BaHUEM JI€TYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHUH, BbIIBUTATh
TUIIOTE3Bl O B3aUMOCBA3X (PU3NYECKUX BEJIMYUH;

®  CaMOCTOSITENIHO BBEIOMPATH CIOCO0 pemeHus yaeOHOH (pU3NIecKoil 3a1auu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELIeHHUs, BBIOOP Hanboiee MoAXOAAIEro ¢ Y4ETOM CaMOCTOSATEIbHO
BBI/ICJICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

®  HCIIOJIB30BATh BOIIPOCHI KaK UCCIIEA0BATEIbCKUN NHCTPYMEHT IIO3HAHMS;

®  [IPOBOJUTH [0 CAMOCTOATEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECTOXKHBIN (PU3NUECKUI
AKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHUE (PU3UYECKOTO SIBICHNUS;

®  OIIEHMBATh HAa IPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIUIO, TOITYYEHHYIO B X0O/I€ UCCIIEI0BAHMS
WM OKCTIEPUMEHTA;

®  CaMOCTOATENIbHO (hOPMYyITUPOBATh 000OIIEHNS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, OIBITA, UCCIIEOBAHNUS;

®  [IPOrHO3UPOBATH BO3MOKHOE JajJbHENIIee pa3BUTHE PU3NUECKUX MTPOIIECCOB, a TAK)KE BBIIBUTATh
MPEOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Padora ¢ undopmanmeii:

®  TPUMEHSTH Pa3IUYHbIE METObI, THCTPYMEHTHI U 3alIpOCHI IPU MOUCKE U 0TOOpe HHOpMaIIUU WIIN
JAHHBIX C YU4ETOM MPEATIOKEHHON yueOHOH Ppu3nuecKoi 3a1auu;

®  aHaJIU3UPOBATh, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH NHPOPMAIIUIO PA3IUYHBIX BUAOB U
bopMm npencTaBIeHUs;

®  CaMOCTOSITEIBbHO BBIOWPATh ONTUMANIbHYIO (OpMY MpeCcTaBiIeHUsI UHHOPMAIUU U
WLTIOCTPUPOBATH pelllaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, InarpaMMaMu, MHOM rpaduKoi u ux
KOMOMHAIIHSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe JeiicTBHS:

e B Xo0ze 00CyX/1eHus yueOHOro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PA0OT M MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYILIECTBY 00OCY/1a€MOM TEMBbI U BbICKA3bIBaTh UJICH, HALIEJICHHbIE HA PEIICHUE 3a/1a4l U
nojep>kaHue OJIaroKenaTeIbHOCTH OOIIEHUS;
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®  CONOCTAaBISITH CBOM CYXKICHHSI C CY>KICHUSMU APYTUX YIaCTHUKOB TUAIOTa, 0OHAPYKUBATh
pas3MyKe U CXOJICTBO MO3HIINH;

®  BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

e  MyOJUYHO MPEJCTABISATH PE3YIbTATHI BRITOJHEHHOTO (DU3MYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

® [IOHWUMAaTh M UCIIOJIb30BATh MIPEHMYIIIECTBA KOMAHHOW Y MHIWBHIyaTbHOU PabOTHI IPH PEIICHUN
KOHKPETHOU (pr3nyecKoi mpoOIemsl;

®  [PUHUMATH IIEJIM COBMECTHOH JIEATEILHOCTH, OPraHU30BBIBATh ICHCTBHS 10 €€ TOCTHIKCHUIO:
pacrpenenaTs pojid, 00CYKIaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHOM pabOThI, 00001aTh MHEHHSI
HECKOIBKHX JIIOJICH;

®  BBINOJHATH CBOIO YaCTh PaOOTHI, JOCTUTAsl KAYECTBEHHOT'O PE3yJbTaTa 10 CBOEMY HAIPaBJICHUIO U
KOOPJIUHUPYS CBOU ACHCTBHSI C PYTUMHU WICHAMHU KOMAH]IbI;

®  OIICHWBATh KAYECTBO CBOETO BKJIaJa B OOIIHIA IPOAYKT [0 KPUTEPHUSIM, CAMOCTOSITEITLHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:

®  BBIIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUAX, TPEOYIOIMX sl peleHusl (Pru3nIecKux
3HAHUM;

®  OpPUEHTHPOBATHCS B PA3IMYHBIX NOJX0/1aX IPUHATHUS pelleHUH (MHAUBUYaIbHOE, IPUHATHE
pellieHus B IpymIe, IPUHITHE PEeIIeHUH TPYIIoi);

®  CaMOCTOSITENIBHO COCTaBJIATh AITOPUTM pelleHns GU3NUYECKOl 3a/1auM WK TJIaHa UCCIIEOBAaHUS C
Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpesiaraeMble
BapHaHThI PELICHUI;

e  JlenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, YJMOIHOHAJILHBIH HHTEJIEKT:

e  J1aBaTh a/ICKBATHYIO OLIEHKY CUTYyallMH U MpesaraTh IiaH e€ N3MEeHEeHHUS;

e  OOBSICHATH IPUYMHBI TOCTUKEHUS (HETOCTUKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY
NPUOOPETEHHOMY OMBITY;

®  BHOCUTbH KOPPEKTHUBHI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ1 BBIMOJIHEHHS (PU3UUECKOTO
MCCIIEIOBAHMSI WJIM MTPOEKTa) HAa OCHOBE HOBBIX 00CTOSITENbCTB, N3MEHUBIIUXCS CUTYalLIUH,
YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYJHOCTEH;

®  OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBUSIM;

®  CTaBUTH ceOsI HA MECTO JPYroro 4ejaoBeKa B XO€e CIopa WK TUCKYCCHUH Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IpYyroro;

®  [IPU3HABATh CBOE MPaABO Ha OMIMOKY MPH pelIeHNH (PU3NYECKUX 3a/1a4 WIN B YTBEPXKACHUAX HA
Hay4yHbIE€ TEMBI U TAKOE K€ MPABO APYTroOro.

INPEAMETHBIE PE3YJIBTATbBI

K koHIry o0yuenus B 7 Kjacce IpeMETHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

®  UCMOJB30BAThH MOHATHS: (PU3NYECKHE U XUMHUCCKUE SIBJICHHS, HAOII01eHUE, SKCIIEPUMEHT, MOJEIb,
TUIIOTE3a, €AUHUIIB (PU3UUECKUX BEJIHMUMH, ATOM, MOJIEKYJIA, arperaTHble COCTOSHUS BEIIECTBA
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(TBEpHoe, XXHUAKOE, ra3000pa3HOe), MEXaHUIECKOE IBI)KCHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSMOJINHEHHOE), TPACKTOPHS, PABHOACHCTBYIOIIAsA CHIIa, edopMmanus (ynpyras, miacTudeckas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IBI;

e  paznuyath sABICHUS (IUQQy3us, TEII0BOE JBMKEHUE YACTUL] BEIIECTBA, PABHOMEPHOE JIBHKCHHE,
HEPABHOMEPHOE ABM)KCHUE, MHEPLIUS, B3aUMOAECUCTBUE TEJI, PABHOBECUE TBEPBIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHUs, Iiepeiada JaBJIeHUs TBEPABIMU TeJIaMH, KHUJKOCTSIMHU U razaMu, aTMoc(hepHoe
JIaBJICHUE, TUIABAHUE TEJI, IPEBPAICHNUS MEXaHUUECKON S3HEPIHH) IO OIIMCAHUIO UX XapaKTEPHbIX
CBOWCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

®  pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIEM MUPE, B TOM YUCIIE
¢busnveckue SBICHUS B IPUPOJIE: IPUMEPHI JBIKEHUS C PA3IMYHBIMU CKOPOCTSAMH B KUBOW U HEKUBOU
IpUpOJIe, ACHCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE, BIUSIHUE aTMOC(EPHOro aBieHUs Ha )KUBOH
OpraHu3M, IJIaBaHHUE PbIO, pplyaru B Tejie 4eJ0BeKa, IPU ATOM NEPEBOAUTh IPAKTUUECKYIO 3a7auy B
y4eOHYI0, BBICTISITh CYIIECTBEHHBIC CBOMCTBA (NIPU3HAKH) (PU3UUCCKUX SBICHHIA;

®  ONUCHIBATh U3yYCHHbIE CBOICTBA TeN U (PU3UUYECKHE ABICHHUS, UCIIONIB3Ys (PU3HMUECKUE BETMUNHBI
(macca, 00BbEM, IIJIOTHOCTH BELLIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIAa YIIPYTOCTH, CUIa
TSKECTH, BEC TEJIa, CHJIa TPEHHUS, AaBiieHue (TBEPAOro Tena, KUIKOCTH, ra3a), BHITAIKUBAIOLIAs CHUIIA,
MeXaHu4ecKkas paboTa, MOIHOCTb, IJIEYO CHJIbI, MOMEHT CUJIbI, KO3 (UIMEHT MOJIE3HOT0 IeHCTBUS
MEXaHU3MOB, KUHETHUYECKasi U NOTEHIMAJIbHAsL SHEPTUs ), IPU OMUCAHUH IPABUIBHO TPAKTOBATh
(U3NYIECKU CMBICIT UCTIOJIb3YEMBIX BEJTMUUH, UX 0003HAUCHUS U €ANHUIIBI (PU3NIECKUX BEITHUUH,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NIECKYIO BEIMYUHY C IPYTHMHU BEITUYHMHAMU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYNH;

®  XapakTepu30BaTh CBOMICTBaA TeN, PU3NUECKHE SABJICHUS U MPOLIECCHI, UCIIOJIb3Ys IPABUIIA CII0KEHUS
cuJ1 (BJIOJIb OZTHOM MpsiMON), 3aKkoH ['yka, 3akoH [lackains, 3akoH Apxumesa, paBUI0 PaBHOBECHS
pblyara (6510Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUH, IPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTUYECKOE BbIPAYKEHUE;

e  OOBACHATH (PU3NYECKUE SBICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIH
MIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh NPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
o0bsicHeHUE U3 1—2 JTOTMYECKUX IaroB ¢ ONopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UYECKUX SIBICHU,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e  pemarh pacy€THbIC 3a7auu B 1—2 1eHCTBUSI, UCTIONB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLIIHE
¢du3nyeckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3alHMChIBATh KPATKOE YCIOBHUE,
MOJICTaBJIATh PU3NYECKUE BETMYMHBI B (DOPMYIIbI U TPOBOJUTH PACUEThI, HAXOIUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JIJISl pEeLIeHUs 33/1a4, OLIEHUBATh PEaTMCTUYHOCTD MOTy4YeHHOU (pu3nueckoi
BEJIMYMHBI;

e  pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUThH MPH MOMOIIN (PU3UYECKUX METO/I0B, B
OIMCaHUU UCCIIEI0OBaHUS BBIICNIATH MPOBEPseMOe MPEANoIOKeHUE (TUIIOTe3Y), pa3IndaTh U
MHTEPIPETHPOBATH NOJTYUECHHBIH Pe3y/bTaT, HAXOAUThH OLIIMOKU B XOJI€ OIBITA, EJIaTh BHIBOJIBI IO €r0
pe3ynbTaTam;

®  [IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3MUECKUX SBICHUN WK (PU3UYECKUX CBOMCTB Tell:
(bopMynHMpOoBaTh MPOBEPsIEMbIE MPEANOIOKEHHS], COOMPATh YCTAHOBKY U3 MIPEI0KEHHOTO
000pyZ0BaHUs, 3aMUCHIBATH X0/ ONbITa U (POPMYJINPOBATH BHIBOJIBL;

®  BBINOJIHATH NPSAMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MacChl Tesa, 00bEMA, CUIIBI U TEMIIEPaTypPhl
C UCTIOJIb30BaHUEM aHAJIOTOBBIX M HU(POBBIX MPHOOPOB, 3aMUCHIBAThH MOKA3aHUS MPHOOPOB € yUETOM
3aJJaHHOI a0COIOTHOM MOTPEITHOCTH NU3MEPEHUH;

®  TIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PM3MUECKON BETMYMHBI OT IPYToH ¢
HCIOJIb30BaHUEM NIPSIMBIX U3MEPEHUH (3aBUCMMOCTHU IIyTH PAaBHOMEPHO ABMXKYILIETOCS T€Ia OT BPEMEHU
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JBYDKEHUS Te€Ja, CUJIbl TPEHUS CKOJIBbKEHHsI OT Beca Tela, KauecTBa 00pabOTKH MMOBEPXHOCTEN Tell U
HE3aBMCUMOCTH CHUJIBI TPEHHUS OT IIOIAN COIPUKOCHOBEHUS TEJl, CUJIbl YIPYTOCTH OT YIJIMHEHUS
MPY>KUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOHN YacTH Tella M OT IUIOTHOCTH KHUJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJla, OT INIyOUHBI, Ha KOTOPYIO IIOIPYKEHO TEJI0, YCIOBUH MIaBaHus
TeJl, yCIOBUIM paBHOBECHUS pbluara 1 0JIOKOB), y4acTBOBATh B IUIAHUPOBAHUU y4EOHOIO UCCIIC0BAHUS,
coOHMpaTh YCTAaHOBKY M BBITIOJIHATH U3MEPEHUS, CIEAYs IPEI0KEHHOMY IIaHy, (GUKCUPOBATh
pe3ybTaThI MOTYYCHHOH 3aBUCUMOCTH (PU3UUECKUX BEJTHMYUH B BUJIE MPEUIOKEHHBIX TaOIUI] U
rpaduKoB, JieJ1aTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAaHUS;

®  TIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PN3NIECKUX BEITMYMH (IIOTHOCTH BELIECTBA KUIKOCTU U
TBEPJIOrO TeJla, CUJIa TPEHUS CKOJIBKEHUS, TaBJIEHUE BO3/yXa, BBITAJIKMBAIOIIAS CHUJIA, AEHCTBYIOLIAs Ha
NOTPYKEHHOE B JKUAKOCTH TEJ0, KOI(D(UIIMEHT TOTE3HOTO ACHCTBHSI TPOCTHIX MEXaHU3MOB), CIIEYS
MPEI0KEHHOW MHCTPYKLMU: IIPU BBIIIOJHEHUH U3MEPEHUIN COOMPATh IKCIEPUMEHTAIIBHYIO YCTaHOBKY
U BBIYMCIIATH 3HAYEHUE UICKOMOW BEITMYMHBI;

e  coOmoaTh MpaBuiia TEXHUKH 0€30MIaCHOCTH MPH padoTe ¢ 1a00opaTopHBIM 000pYyI0BaHUEM;

®  yKa3bIBaTh MPUHIIMIIBI IEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIAIOIINECS COCYbI, OapOMETp, phIYar, MOIBMKHBIN U HETIOABHKHBIN OJIOK,
HaKJIOHHAsl IIJIOCKOCTb;

®  XapaKTepu30BaTh MPUHIUIIBI ACHCTBHS N3YUYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOH
Ha UX ONMCaHus (B TOM 4MCJe: MOAUIMITHUKY, YCTPOWCTBO BOJONPOBOA, THPABIMUECKUIl ITpecc,
MaHOMETP, BEICOTOMEP, MOPIIHEBOH HACOC, APEOMETP ), UCTIONB3Ys 3HAHHSI O CBOMCTBAX (PH3MUECKUX
SBJICHUN ¥ HEOOXO0AUMbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

®  [IPUBOAUTH NpUMEPHI (HAXOIUTHh HH(POPMALIHIO O TPUMEPAX) MPAKTUYECKOT'O UCTIONIb30BAHUS
(bu3NYeCKUX 3HAHUI B MOBCEAHEBHOM XKU3HU /7151 00ecrieueHns 0e30IacHOCTH NMpU 00pallleHNH C
npubopaMy U TEXHUYECKHMHU yCTPOICTBaMU, COXPaHEHUS 370POBbs M COOIOIEHUS] HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

®  OCYILECTBIISATH OTOOP HCTOYHUKOB HH(POpMalLu B IHTepHETE B COOTBETCTBUM € 3aJaHHBIM
ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUN U IIyTEM CPAaBHEHUS PA3IMUHBIX UICTOYHUKOB
BBIIETISITH MHPOPMAIUIO, KOTOPAs SIBJISETCS TPOTUBOPEUNBOM NI MOXKET OBITh HEJOCTOBEPHOIA;

®  UCMOJb30BATh MPH BBHINOIHEHNH YUEOHBIX 3aJaHUH HAYYHO-TIONYJISIPHYIO JTUTEPaTypy
(bu3MYECKOTO COojiepKaHus, CIPaBOUHbIE MaTepHallbl, pecypchl cetu HTepHeT, BiaieTs npuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

e  co3JaBaTh COOCTBEHHBIE KpAaTKHE MUChbMEHHBIE  YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 HCTOYHUKOB
uHpopManuu GU3NIECKOro COJIEpKaHMs, B TOM YHCIIe MyOJINYHO J1e1aTh KpaTKue COOOIIEHUs O
pe3yibTaTax MpOeKTOB WM y4eOHBIX HCCIeI0OBAaHUMN, IPH 3TOM I'PaMOTHO HCIIOJIb30BaTh U3Y4E€HHBIN
MOHATUMHBIN anmapar Kypca pU3UKH, COTPOBOXKAATH BBICTYIUICHUE MTPEe3eHTALUEH;

®  [IpU BBINOJIHEHUH Y4eOHBIX MPOEKTOB U UCCIIEAOBAHUI pacnipeienaTh 005S3aHHOCTH B IPYIIIE B
COOTBETCTBHUH C [TOCTABJIEHHBIMHU 3a/1a4aMH, CJIEIUTh 32 BHIMOJIHEHUEM IIJIaHa JEHCTBUI, aJleKBaTHO
OLIEHHUBATh COOCTBEHHBIN BKJIAJ] B A€ATEIbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHUKATHBHOE
B3alMO/JICIICTBHUE, YUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHiry o0yuenus B 8 kjacce npeMeTHbIC pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

®  HCIIOJIB30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBH)KEHNUE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE TeJla, HACBILEHHbIN 1
HEHACBIILEHHBIH Nap, BIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHH:S SHEPTHsl, TEINIOBOM JIBUTATENb,
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsf, dJEKTPUUECKOE 110JI€, IPOBOJAHUKH U JUDJIEKTPUKH, IIOCTOSTHHBII
ANEKTPUYECKUI TOK, MArHUTHOE T10JIE;
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®  pasnuyarth sBJIEHUSA (TEIJIOBOE PACLIIMPEHUE U CKATHE, TEIUIONEpE1ada, TEIOBOE PaBHOBECHE,
CMauyMBaHUE, KalWUIAPHbIE SIBJICHH, UCIIApEHHUE, KOHJICHC AL, II1aBJIeHHEe, KpUCTAILIIN3aIHs
(oTBepaEBaHUE), KUIIEHHE, TEIUIONEpeaUa (TEMIONPOBOIHOCTb, KOHBEKIIMS, NU3TyUYEHHUE), JIEKTPU3ALIUS
T€J1, B3aUMOJICHCTBUE 3apPsII0B, IEHCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICHICTBHE MarHUTOB, IeCTBHE MAarHUTHOTI'O 110JI HA IPOBOJAHUK C TOKOM, 3JIEKTPOMarHuTHas
MHAYKIMS) 10 ONMCAHUIO UX XapaKTEePHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
¢busnveckoe SIBICHHE;

®  pAacIO3HaBaTh IPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOILEM MUPE, B TOM UUCIIE
¢bu3nveckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE M KAIMJUISIPHBIC SBJICHUS B IPUPOJE,
KpUCTaJIJIbl B IpUpoe, n3inydenue CoiHIla, 3aMep3aHre BOJL0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE
POCBI, TyMaHa, UHEesl, CHeTa, EKTPUUECKHUE SIBJICHHs B aTMOc(epe, JIEKTPUIECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE 1ose 3eMiH, Apeid MmorocoB, poib MarHUTHOTO MOJIS JUIs )KU3HU Ha 3emJie, MOJIsIpHOe
CHSIHHE, TIPH STOM NIEPEBOIUTH MPAKTHYECKYIO 3a]]auy B yUe€OHYIO, BEIICISTH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKyM) PU3HUYECKHX SBICHUM;

®  ONHCHIBATh U3YyYCHHBIC CBOMCTBA TN U (DU3UUYECKHE SBICHUS, UCIIONB3YS (PH3MUECKUE BETMUNHBI
(Temrieparypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, Y/AEIbHas TEMIOEMKOCTD BEIIECTBA,
yJesibHas TeIloTa IJIaBJIeHUs], yelbHas TeIIoTa 1apooOpa3oBaHus, yAeabHas TEII0Ta CTOPaHUsI
TOIINBA, KOA(PPHUIHUEHT M0JIE3HOT0 JeHCTBUS TEIIOBOM MaIlIMHBI, OTHOCUTEbHAs BIAXKHOCTh BO3/1yXa,
ANEKTPUYECKUH 3apsil, CHJIa TOKA, FIEKTPUUYECKOE HAIIPSHDKEHNE, COIIPOTUBIIEHUE TPOBOHUKA,
yIEJIbHOE CONPOTHBIICHHUE BELIECTBA, PA0OTa U MOIHOCTD IEKTPHUUECKOTO TOKA), IPH ONUCAHUH
MPAaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICT MCIIOJIB3YEMbIX BEIUYMH, 0003HAYEHUS U €TUHHILIBI
(U3NYEeCKUX BETUYMH, HAaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3y4E€HHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;

®  XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBICHUS U MPOLIECCHI, UCIIOIb3YsI OCHOBHBIE
MIOJIOXKEHUS MOJIEKYIISIPHO-KMHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYNIEPIO3UIINH MTOJIeH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apAja, 3akoH OMa aJ1s y4acTKa IenH, 3aK0oH JKoysa—
JleH1ia, 3aKOH COXpaHEHMs YHEPTUH, IPH STOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMHCHIBATh
€ro MaTeMaTU4YECKOE BBIPAIKEHUE;

e  OOBACHATH (PU3NYECKUE MPOLIECCH U CBOIMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BhIABIATH NPUUUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTD
00BsiIcCHEHHE U3 1—2 JTOrMYecKUX I1aroB ¢ Onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SBIICHUH,
(bU3NYEeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e  pemiath pacy€THBIE 3aJ]a4M B 2—3 AEUCTBUS, UCIIONB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIIIHE
¢du3nveckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATD
HE/I0CTATOK JIJAHHBIX ISl PEIICHUs 33/1a4H, BEIOUPATh 3aKOHBI U (POPMYITbI, HEOOXOUMBbIE ISl €€
pelIeHus, IPOBOAUTh PAcU€Thl U CPAaBHUBATH MOJIyU€HHOE 3HaUeHHE (PU3MUECKOI BEIMYMHBI C
W3BECTHBIMU JIaHHBIMH;

e  pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUThH MPU MOMOIIU GUZNYECKUX METO/I0B, UCIIONb3Y
OTHMCaHNe UCCIIEOBAHMUS, BBIIEIATH POBEPIEMOE MPEATNOI0KEHUE, OLIEHUBATh MPAaBUILHOCTh MOPSAAKA
IIPOBEJICHUS UCCIIEI0BAHNUS, IE€IaTh BBIBOIBI,

®  IIPOBOJUTH OMBITHI IO HAOIIOAEHUIO (PU3NUECKUX SBICHUN WU (PU3MUECKUX CBOMCTB TeEl
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTH JIaBJICHHUS BO3/1yXa OT €ro 00bEMa, TeMIIEpaTyphl, CKOPOCTH
IIpoLecca OCThIBAHUSI U HarpEBaHUs IIPU U3JIyUYE€HUH OT L[BETA U3Iy4arollel (IOrIoaroIei)
MIOBEPXHOCTHU, CKOPOCTb UCIIAPEHUSI BOABI OT TEMIIEPATYPhI )KUAKOCTH U IUIOIIAAN €€ OBEPXHOCTH,
JIEKTPU3ALMA TEJl U B3aUMOAEHCTBHIE MIEKTPUUECKUX 3apsiI0B, B3aUMOAEHCTBHE OCTOSIHHBIX
MarHuToB, BU3yaJIN3alllsl MArHUTHBIX I1OJIEH TOCTOSIHHBIX MarHUTOB, JEHCTBUS MArHUTHOTO I10JIS Ha
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MIPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOABUTATENS TOCTOSIHHOTO TOKA):
(bopMyIHpOBaThH MPOBEPsIEMbIE MPEATIONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OIHICHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOKI;

o BBIITOJIHATD MMPAMBIC UBMCPCHUA TCMIICPATYPHI, OTHOCHUTEIIFHOM BIaXXKHOCTH BO3/1yXa, CUJIbI TOKaA,
HaAMpPSDKEHUS € UCTOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUECKUX BEIUYUH, CPABHUBATH
pe3yNbTaThl U3MEPEHUI ¢ YUETOM 3a/1aHHOI a0COIIOTHOM MOTPEIIHOCTH;

®  [POBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3UYECKOM BEIMYUHBI OT APYTOil C
UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTD CONPOTUBIICHUS IPOBOJIHUKA OT €T0 JIJTHHBI,
TUTOIIAIH MTOTIEPEYHOT0 CEUCHHSI U yIeTbHOTO COITPOTHBIICHUS BEIIECTBA TPOBOIHUKA, CHIIBI TOKA,
HAYHICTO YCPE3 MPOBOAHMK, OT HAIPAKCHHA HA MPOBOAHUKE, UCCIICAOBAHUEC IMOCIICA0BATCIBHOI'O U
NapajuiebHOTO COSAMHEHU TPOBOAHHUKOB): IJIAHUPOBATh UCCIIEI0BAaHUE, COOUPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS, CIIETYs IPEATI0KEHHOMY TUIaHy, (UKCHUPOBAThH Pe3yNbTaThl MOTYYCHHON
3aBUCHUMOCTH B BUJIC Ta6JH/III n Fpa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCIICAOBAHUSA,

®  MPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKHUX BEIUYUH (yAeTbHas TEIIOEMKOCTh BEIECTBA,
COIIPOTHBIICHUE MTPOBOIHUKA, pab0Ta M MOIIHOCTH 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATH H3MEPEHHS,
coOHMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys MPEUI0KEHHOW HHCTPYKIUH, U BEIYUCIISATH
3HAYEHUE BEINYNHBL;

e  coOmoaTh MpaBUiia TEXHUKH 0€30MIaCHOCTH MPH padoTe ¢ 1a00opaTopHBIM 000pYI0BAHUEM;

®  XapaKTepu30BaTh MPUHIUIIBI ACHCTBHS U3YUYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOH
Ha MX OMHCaHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHSI TOMOB, THTPOMET, IapoBas TypOMHa, aMIIepMeTp,
BOJIETMETP, CYETUHK IEKTPUUECKOIN SHEPIHH, IIEKTPOOCBETUTEIbHBIE TPHOOPHI, HArPEeBaTEIbHbIE
AIEKTPONPUOOPHI (TIPUMEPHI), NEKTPUIECKUE TTPEIOXPAHUTEIHN, DIICKTPOMArHUT, dJIEKTPOBUTATEI
MTOCTOSTHHOTO TOKa), UCTIOJIh3Ys 3HAHMS O CBOMCTBAaX (PHU3NUYECKUX SIBIICHUN U HEOOXOANMBIE
¢u3nyeckre 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U U3MEPUTENIbHBIE PUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJAKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHET0 CTOpPaHMsl, HJIEKTPOCKOII, PEOCTaT), COCTABIIATH CXEMBI SJIEKTPUUECKUX LieTeil ¢
MOCJIeIOBATEBHBIM 1 TTApAIJIETFHBIM COSIMHEHUEM DIIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAUYCHUS
2JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

®  MPUBOAUTH NPUMEPHI (HAXOAUTH HH(OPMALIMIO O MPUMEPAX ) MPAKTUYECKOTO UCIIOJIb30BAHUS
(bu3NYeCcKUX 3HAHWH B MIOBCETHEBHOM JKMU3HU JIIsl 0OecriedeHus1 0€301acHOCTH TIPU OOpaIIeHUH ¢
npubopaMy U TEXHUYECKHMMHU yCTPOICTBaMHU, COXPaHEHUS 370POBbs M COOTIOIEHUS] HOPM
HKOJIOTHYECKOTO MOBE/IEHUS B OKPYKaIOLIEeH cpee;

®  OCYILECTBIISATh MOUCK MH(opMaIuu (usnyeckoro cogepxanus B IHTepHeTe, Ha OCHOBE
HUMCIOITUXCA 3HAaHUH U HYTeM CpaBHCHHA JOITOJHUTCIIBHBIX HCTOYHUKOB BBIACIIATH I/IH(l)OpMaIII/IIO,
KOTOpasi SIBJISETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;

®  CIOJIb30BATh MPH BBHITOJIHEHUHU YUEOHBIX 3a/JaHUI HAYYHO-IOMYJISIPHYIO JINTEPATypy
(bu3MYECKOTO CojiepKaHusl, CIIPaBOYHbIE MaTepHallbl, pecypchbl cetu HTepHeT, BiaieTs npuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIC MMCHbMEHHBIC M KPATKUE YCTHBIE COOOIICHUS, 000011ast HH(POPMAIIUIO U3
HECKOJBbKHX UCTOYHHUKOB (1)PI3H‘-I€CKOI“O COACPIKaHUA, B TOM YUCIIC HY6J'II/I‘-IHO NpCACTABJIATH PC3YJIbTATHL
HpOCKTHOﬁ HIJIN HCCHCHOB&TGHLCKOP'I ACATCIIbHOCTHU, IIPU 3TOM I'PaMOTHO UCIIOJIL30BATh H3y‘-ICHHBII>i
MOHATUWHBIN anmapar Kypca (U3UKH, COTPOBOXKIATH BRICTYIIJICHUE TIPE3EHTAIINCH;

®  [IpU BBINOJHEHUH YYEOHBIX MPOCKTOB M UCCIIECAOBAHUH (PU3MUECKUX MPOIIECCOB PACIIPEALIIATh
00513aHHOCTH B TPYIIIE B COOTBETCTBHH C IOCTABJICHHBIMHU 33JJa4aMU, CJIETUTH 3a BBIIOJIHEHUEM IIaHa
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NeHCTBHUIM U KOPPEKTUPOBATH €T0, aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA/ B JEATEIILHOCTD IPYIIIBL,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TPOSIBIISIS TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

K koniy o0yuenus B 9 kjacce npeMeTHbIC pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHIA:

®  1CIIOJIB30BATh MOHATHS: CUCTEMA OTCUYETA, MATEpUAIbHAS TOUKA, TPAEKTOPHsL, OTHOCUTEIBHOCTD
MEXaHUYECKOT0 JIBIKEHUs, Aeopmanus (yrnpyras, IuiacTudeckas), TpoeHue, IIeHTPOCTPEMUTENIbHOE
YCKOpPEHHUE, HEBECOMOCTb U MEPETPY3KH, LIEHTP TAKECTH, AOCOIIOTHO TBEPAOE TEJO, LEHTP TAKECTH
TBEPIOTO TEJla, pABHOBECUE, MEXaHNYECKHE KOJICOaHUs U BOJIHBI, 3BYK, UH()Pa3BYK U yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTh,
CHEKTpPbI UCITYCKAaHUA U TIOTJIOICHUS, alb(a, 0eTa- U TaMMa-u3Iy4yeHus, U30TOIbL, sSAepHas
SHEPreTHKA;

®  pa3nuyath ABIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE IBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHHUE, CBOOOIHOE NaIEHNE TEJl, PABHOMEPHOE JIBUKEHUE 110
OKpPY>KHOCTH, B3aUMOJICHCTBUE TEJl, PEaKTUBHOE JIBH)KEHUE, KOJIeOaTeIbHOE JBUKEHHE (3aTyXaloLUe U
BBIHY/ICHHBIE KOJIeOaHMs), Pe30HAHC, BOJTHOBOE JBMXKEHHE, OTPAXKEHUE 3BYKa, IPSIMOIMHEHHOE
pacrnpocTpaHeHHUE, OTpaKEHHUE U MIPEIOMIICHHE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHHE CBETA,
paszioxeHue 0e0ro CBeTa B CIEKTP U CII0KEHHUE CIEKTPaJIbHBIX I[BETOB, JUCIEPCUs CBETA,
€CTECTBEHHAs Pa/Ii0aKTUBHOCTb, BOSHUKHOBEHNUE JINHEWYATOr0 CIIEKTpa U3JIy4€HHUs) IO OIMCAHUIO UX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBICHUE;

®  pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHUHN B OKPYKAIOIIEM MUDPE (B TOM YHUCIIE
¢du3nyeckre sIBIEHUS B IPUPOJIe: MPUIIMBBI U OTJIMBBI, JBUKEHUE 1aHeT COTHEUHOM CUCTEMBI,
PEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHE,
ceificMMuYecKHe BOJIHBI, IIyHAMH, X0, [IBETA T€J, ONTHYECKUE SBJIECHUS B IPUPOJE, OMOIOTHYECKOE
JeficTBHE BUIMMOTO, YJIbTPa(uOJIE€TOBOIO U PEHTT€HOBCKOIO U3JIyYE€HUH, €CTeCTBEHHBIN
PalMOaKTUBHBINA (POH, KOCMUYECKHE JIYUH, PaAHNOAKTUBHOE U3JIydYeHHE TPUPOIHBIX MUHEPAJIOB,
JeiCTBUE paIMOaKTUBHBIX U3TYyYE€HUI Ha OPraHU3M YeJIOBEeKa), IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO, BbIIETATh CYIIIECTBEHHbIE CBONMCTBA (MPU3HAKH) (PU3NYECKUX SBIICHUII;

®  ONMUCHIBATh U3yUYECHHbIE CBOMCTBA TeN U (PU3UUYECKHE ABICHHUS, UCTIONB3Ys (PU3HMUECKUE BETMUNHBI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHE, IEpEMELICHHE,
MyTb, YIJI0Bas CKOPOCTh, CUJIa TPEHUS, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHus], BEC Tela, UMIYJIbC Tella, UMITYJIbC CUJIbI, MEXaHW4YecKas padoTa U MOIHOCTh, TOTEHIMAIbHAS
SHEPrus Tela, MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIN, IOTEHIIMAJIbHAS SHEPTUS CKATOM MPYKUHBL,
KMHETHUYeCKasi DHEPIUsl, OJIHAs MEXaHUYEeCKasi JHEPIHsl, IEPUO]I U YacToTa KoseOaHuil, IIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BHICOTA TOHA, CKOPOCTh CBETA, NOKAa3aTeNb MPEJIOMIICHUS CPEJibl), IPU OMUCAHUU
MPAaBUIILHO TPAKTOBATH (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, 0003HAYCHUS U €TUHHIIBI
(bU3NYEeCKUX BETUYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETMUUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;

®  XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHUS U MPOLIECCH, UCTIOIb3YsI 3aKOH COXPAaHEHHUs
SHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIIUI CYNEPIIO3UIIMH CUJI, TPUHIIUIT OTHOCUTEIbHOCTH
I"anunes, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAYKEHUS U MPEIOMIICHHS CBETa,
3aKOHBI COXPaHEHUS 3apsI0BOT0 U MacCOBOTO YUCEII IIPU SIEPHBIX pEaKLUAX, IPH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MAaTEMaTUYECKOE BhIPayKEHHE;

e  OOBACHATH (PU3NYECKUE MPOLIECCH U CBOIMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABISATH NPUUUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
00BsCHEHHE U3 2—3 JIOTHYECKHUX IIaroB C OMOPOH Ha 2—3 M3YYCHHBIX CBOMCTBA (DU3NUYECKUX SBIICHUH,
(bU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;
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e pemath pacyéTHbIC 33Ja4l (ONUPAIOLINECS Ha CUCTEMY U3 2—3 ypaBHEHMI), UCTIOJIb3Ysl 3aKOHBI U
(dbopMyIibl, CBsI3bIBaIOIINE (DHU3HMUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33a/]a4l 3allHChIBATh
KpaTKOE YCJIIOBHUE, BBISBIIATH HEOCTAIOUINE WM U30BITOYHBIC JTaHHbIE, BEIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOO0XOAUMBIE JIJISl pEIICHUS, TPOBOAUTH PACUETHl M OIICHUBATh PEATUCTUYHOCTH ITOIYYEHHOTO
3HaYeHUS PU3NYECKON BETUUHHBI;

®  pacro3HaBaTh NPOOJIEMbI, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIN (PU3NIECKUX METOIOB, UCTIOIb3Ys
OIMCaHNE UCCIIEOBAHUS, BBIIEIATH MIPOBEPIEMOE MPEANOI0KEHUE, OLICHUBATh MPAaBUIHLHOCTh MOPSAKA
MIPOBEJICHUS MCCIIEAOBAHNUS, AeJIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOICHUN U OIBITOB;
®  POBOJUTH OMBITHI MO HAOIIOAECHUIO GU3UYECKUX SIBJICHUN WK (PU3HMUECKUX CBOWCTB TEJ
(u3yuenue BToporo 3akoHa HproToHa, 3aKk0Ha COXpaHEHHs SHEPTUHU, 3aBUCUMOCTD IepHo/ia KoJieOaHui
MPY>KHHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMILTUTY/IbI
MaJIbIX KOJIeOaHuil, MPSIMOJIMHEIHOE pacTpOCTpaHEHHE CBETA, PA3NIOKEHHE OEIIOT0 CBETA B CIIEKTP,
M3Y4YEeHHE CBOICTB M300paKeHUs B IUIOCKOM 3€pKajie U CBOMCTB U300paKeHUs IpeIMeTa B
coOuparolei JTMH3€e, HaOI0IeHNE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIYUYEHHs): CAMOCTOSITENIEHO
coOHpaTh YCTaHOBKY U3 U30BITOYHOTO HAOOpa 000pyI0BaHUS, OMMCHIBATH XOJI OMBITA H €T0
pe3yabTaThl, GOPMYITHPOBATH BHIBOIKI;

®  TIPOBOJUTH IPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OIPEIeTIsis cpeiHee 3HAUYCHHE
u3MepsieMoil BenuunHbI ((POKyCHOE paccTosTHUuE cOOMparoleil INH3bI), 000CHOBBIBATH BBIOOP criocoda
HU3MEPEeHHS (M3MEPUTEIBHOTO MPUO0pa);

®  MPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTEH (PU3NUECKUX BEIMUUH C UCIIOIb30BAHUEM MPSIMBIX
M3MepeHuH (3aBUCUMOCTh IYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HayaJlbHOM
CKOpOCTH, ITepHOo/1a KOJIeOaHN MaTeMaTH4eCKOro MassTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpa)KEHHSI CBETA OT yIJIa MaJACHUs M YIiIa MPEJIOMIICHHUS OT YIila MaJeHns): TNIAHUPOBAaTh
UCCIIeIOBaHHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3YyIbTAThI MOTYyUEHHOM
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUE TaOIMIl U TpadUKOB, 1€1aTh BBIBOABI 110 pe3ybTaTaM
WCCIIC/IOBaHHS;

®  [IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUMH (CPEeIHSS CKOPOCTh U YCKOPEHUE Tena
MIPHU PAaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOIHOTO MaACHUs, )KECTKOCTH MPYKHUHEI,
KOA(DPUITMEHT TPEHHSI CKOJIBKEHUSI, MEXaHUUYEeCKast padoTa U MOITHOCTbh, YACTOTa U MEePUOJ KoJieOaHU!
MaTeMaTHYeCKOro U MPYKUHHOI'O MasiTHUKOB, ONTUYECKas CUJIa COOMpaAroIel JINH3bI, PaJHOaKTUBHBIN
(oH): MIIaHUPOBATH U3MEPEHHSI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHHUS,
CIIeys TIPEITIOKEHHON HHCTPYKIIMH, BEIYUCIISATH 3HAYCHHE BEIMYMHBI H aHATU3WPOBATH MTOJTydeHHBIE
pe3yJbTaThI C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU;

e  coOo/IaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MPH padboTe ¢ 1ab0paTOpHBIM 000PYI0BAHUEM;

®  pa3IMYaTh OCHOBHBIE MPU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJETEH: MaTepralibHas TOUKa,
a0COITIOTHO TBEPJIOE TEJIO, TOYCYHBII HCTOYHHK CBETA, JTy4, TOHKAs JIMH3a, TUTAHETapHasi MOJIEbh aTOMa,
HYKJIOHHAsi MOJIeJTb aTOMHOTO $1/1pa;

®  XapaKTepWU30BaTh MPHUHIUIIBI ICHCTBHS N3YYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOH
Ha UX OMHMCaHUs (B TOM YHCJIe: CIUAOMETP, JaTYMKH MOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (hoTOoANMmapar, ONTHIECKUE CBETOBOIBI, CIIEKTPOCKOII, JO3UMETP, Kamepa
Buiibcona), ncnonb3ys 3HaHUS O CBOMCTBAX (PM3MUECKHUX SBJICHUH M HEOOXOIUMBIC (PU3HUECKUE
3aKOHOMEPHOCTH;

®  ICIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3yYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MTPOLIECCOB MPHU PEUICHUH YueOHO-TIPaKTUYECKUX 3a/1ay,
OINITUYECKUE CXEMBI JIJIsl TIOCTPOEHUS M300pakeHU B IMIJIOCKOM 3epKajie U coOMparoIei JTuH3E;
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®  [IPUBOAUTH NPUMEPHI (HAXOIUTH MH(OPMAIHIO O TPUMEpPax) NPAKTUIECKOTO UCIIOIb30BaHUS
(bu3n4ecKux 3HaHUH B IOBCEIHEBHOM JKU3HHU AJIs oOecrieueHus: 0€30IacHOCTH MpU OOpalleHu! ¢
npubopaMy U TEXHUYECKHUMHU yCTPOICTBAMU, COXPAHEHUS 3J0POBbs M COOIIOIEHUS] HOPM
9KOJIOTMYECKOTO IIOBEECHUS B OKPYKAIOLLEH CPELE;

®  OCYILIECTBJISATh MOUCK MH(pOpMaIuu pusnyeckoro cojep:xanus B IHTepHETe, CaMOCTOSTEIHHO
(bopMyIHpys OUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH OTIPENEICHHUS TOCTOBEPHOCTH TOITY4YEeHHON
uH(pOpMaLUU Ha OCHOBE UMEIOLIMXCS 3HAHUHN U JJONOJHUTEIbHBIX HICTOUHUKOB,;

®  UCHOJB30BAThH MPH BBHIIOTHEHUU YUEOHBIX 3aJaHUI HAYYHO-TIONYJISIPHYIO JTUTEPATypy
(bU3NYECKOro coiepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTd MHTepHeT, BiasieTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYIYIO;

®  Co3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COAECpKaHUS, ITyOJUYHO IPEICTABISTh PE3YJIbTAaThl IPOEKTHON
WJIM UCCIIEIOBATEIbCKON AEATEIBbHOCTH, IIPU TOM I'PAMOTHO UCIIOJIB30BAaTh U3YYEHHBIN IOHATHIHBIN
anrnapar u3y4aemoro paszesa GU3uKu U CONPOBOXKATh BBICTYIICHHE IPE3EHTAIEN C y4ETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.

Bocnumamenuwnoiii nomenyuan npedmema «Duzuxayn pCaAIN3YCTCsA UCPEC3:

V' noOyKaeHre 00yJaroIuXxcsi COOJI0IaTh Ha YPOKE OOLIENPUHSTEIC HOPMBI TIOBEEHHS, IPaBUIIa
OOIIeHHSI CO CTapIIUMHU (TIeIarOTHYECKIMH PAaOOTHUKAMU) M CBEPCTHUKAMU (00YJarOIIUMHUCS),
MPUHIUIBI Y4eOHON AUCIUIUTMHBI M CaMOOpraHU3aluu. MeTo bl ¥ TpUeMBL: 00CyKAeHUE paBuil
OOIIEHMSI CO CTapIIUMHU (YUUTENSIMHU) U CBEpCTHUKAaMU(IIKOJIbHUKAMU ), TPUHIUIBI y4eOHOMN
JTVCIUTUIAHBI ¥ CAMOOPTaHHU3AIINH;

v/ TpuBJIeYCHUE BHUMAHUS O0YYArONINXCSI K [IEHHOCTHOMY aCIeKTy H3ydaeMbIX Ha YPOKax
MIPEIMETOB, SBJIEHUH, COOBITUH Uepe3: oOpallleHne BHUMaHU Ha HPAaBCTBEHHBIE ACIIEKThI HAYYHBIX
OTKPBITHHA, KOTOPBIE U3Y4arOTCs B JAaHHBI MOMEHT Ha YPOKE; Ha IIPEICTABUTEIIEH YUCHBIX, CBA3AHHBIX C
M3y4aeMbIMU B JaHHBIM MOMEHT TEMaMH, Ha TOT BKJIaJ], KOTOPBIM OHM BHECIIU B Pa3BUTHUE HAIIEH
CTPaHbl U MUpPaA, HA IOCTOWHBIE MTOAPAKAHUS IPUMEPBI UX KU3HU, HA MOTHBBI UX ITOCTYIIKOB. MeTObI U
IIPUEMBI: OpraHu3alus paboThI C MOJyYaeMoil Ha ypOKe COLMAIbHO - 3HAUUMOM nH(popManueH,
WHUIMAPOBAHUE €€ 00CYKICHHsI, BEICKa3bIBAaHUS 00YUAIOLIMMHCS CBOETO MHEHHUS, BBIPAOOTKH CBOETO
OTHOILEHUS;

v UCIOJIB30BaHUE BOCIMTATEILHBIX BO3MOKHOCTEHN COIEpKaHusl y4eOHOTrO MPeAMETa JUls
(dbopMUpOBaHUS Y 00YYAIOIINXCS POCCUUCKUX TPAJAUIIMOHHBIX TyXOBHOHPABCTBEHHBIX U
COLIMOKYIIBTYPHBIX IIEHHOCTEH. MeTO/Ibl ¥ MPUEMBI: JEMOHCTPALIHS IETSIM MpUMepa OTBETCTBEHHOTO,
IPa)xIaHCKOTO MOBEICHHUS, IPOSBIECHUS YEIOBEKOTIO0MS 1 T0OpOCepACUHOCTH, Yepe3 mo100p
COOTBCTCTBYIOIIMUX TCKCTOB IJIA YTCHHA, 3aJ1a4 JJIA pCIICHUA, HpO6HeMHI)IX CI/ITyaHI/Iﬁ IS 06CY)K)I€HI/I5I
B KJ1acce);

v BKIIIOYCHHE B YPOK UTPOBBIX MPOIIEAYDP, KOTOPHIE TIOMOTAIOT MO/IEPKATH MOTHBAIIUIO
o0yyJaromuxcs K NOJy4eHHIO 3HaHUH, HaJIaXKMBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX OTHOILICHUH B
KJ1acce, IOMOTaloT YCTaHOBIICHHIO T0OpoXKeIaTeabHON atMocdepsl BO BpeMs ypoKa;

v\ TpUMEHCHWE HA YPOKE HHTEPAKTUBHBIX (HOPM pabOThI, CTUMYJIUPYIOIINX MO3HABATEIHHYIO
MOTHUBAIIUIO O0YYAIOIIHNXCS.
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v\ IpUMEHEHWE TPYNIoBON paboThl WK paboOThI B Iapax, KOTOPHIE CIIOCOOCTBYIOT PA3BUTHIO HABBIKOB
KOMaHJIHOU pabOTHI M B3aUMOJICHCTBUIO C IPYTUMH 00yUJarOIIMMHUCS.

4 BbI60p " HUCIIOJIB30BaHUEC HAa YpOKax METOJ0B, METOJUK, TCXHOHOFHﬁ, OKa3bIBAarOIMMX
BOCIIUTATCIIbHOC BOSﬂCﬁCTBHC Ha JIMYHOCTDb B COOTBCTCTBHUH C BOCIIMTATCIIBHBIM WCAJIOM, LCIIBIO U
3aga4aMu BOCIIMTaHUA,

v MHHIMMPOBAHHWE W MOJJEPIKKA UCCIEN0BATEIbCKOM JAEITENLHOCTH MIKOJILHUKOB B hopme
BKJIFOUEHUS B YPOK Pa3IMYHbIX MCCIIEN0BATENbCKUX 3aJaHUI U 3a/1a4, YTO JaeT BO3MOXHOCTh
00y4aroImuMcs MPUOOPECTH HABBIKH CAMOCTOSTEIILHOTO PEIICHHS TEOPETUYECKOM MPOOIEMBI,
reHEepUPOBaHUs U 0(OPMIICHHSI COOCTBEHHBIX TUIIOTE3, YBAKUTEIHHOTO OTHOIICHHUS K UY)KUM HJIESM,
yOJINYHOTO BBICTYIUICHUS, apTYMEHTUPOBAHHS U OTCTAWBAHUS CBOCH TOUKH 3peHHs. MeTobl 1
IIPUEMBI: pealn3alys HHANBUIYAIBHBIX U IPYNIIOBBIX UCCIIEIOBATENBCKUX TPOEKTOB.

v YCTaHOBJIEHHE YBAKUTEIBHBIX, JOBEPUTEILHBIX, HE(POPMATHHBIX OTHOLIEHHH MEX/Y YUUTEIEM U
YUEHHKAMH, CO3/IaHHE Ha YPOKaX SMOLMOHAIBHO-KOM(OPTHON Cpep;

v/ opraHu3anus nedcrBa MOTHBUPOBAHHBIX U OPYJAUPOBAHHBIX YUAIIUXCS HAJl KX HEYCIEBAIOIIMMHE
OJIHOKJIACCHUKAMHU, JAKOLIETO MIKOJIBHUKAM COLMAIbHO 3HAYMMBIN OIBIT COTPYIHUYECTBA U B3aUMHOMN
ITIOMOILIH.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJACC

KoanuecTBo
Ne HaumeHoBaHue pa3jiesioB U

4acoB
n/n TeM MPOrpaMMBbl

Bcero

JuaexkTpoHHble (HU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3znen 1. ®usuka u e€ poJib B NO3HAHUYM OKPYKAKIIEr0 MUPa

Pa3znen 2. [lepBoHayaibHble CBeJeHUS 0 CTPOEHUHU BellleCTBA

1.1 dusuka - Hayka 0 IPUPOIE 2 bubmorexa HOK
' K pHpoA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 (0)) 2
HBHHCECKHE BETHIHIbL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN METOA ) bu6mmoreka [JOK
' IO3HAHUSA https://m.edsoo.ru/7f416194
Uroro no pazueny 6

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Tej

2.1 CrtpoeHue BemiecTBa 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f416194
29 JIBr>xeHne U B3aUMOJICHCTBHUE ) bubmuorexa [JOK
YacCTHII BEIIECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHble COCTOSTHUS ) bubnunoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

3.1 Mexaaundeckoe €HUE 3 Brbmmorexa LIOK
) XAHUUYECK BUKCHU
A https://m.edsoo.ru/7f416194
3.2 Nuepnng, macca, IIOTHOCTD 4 bubmorexa LOK
' I, ’ https://m.edsoo.ru/7f416194
but6mmorexa [IOK
. .B 14
33 Crua. Braet e https://m.edsoo.ru/7f416194
Hroro o pazneny 21

[asnenue. llepenaua naBneHus
4.1 TBEPABIMU TEJIAMHU, 3
JKUJIKOCTSIMHU U Ta3aMH

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

bubnmoreka [JOK
https://m.edsoo.ru/7f416194

bubnuorexa [IOK
4.2
fapneme oet ° https://m.edsoo.ru/7f416194
bu6 OK
4.3 ATMOchepHOe TaBieHue 6 ubmoTexa I

https://m.edsoo.ru/7f416194
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JleiicTBUE KUIKOCTH U Ta3a Ha bubmuoreka [JOK
4.4 . 7
NOrpyXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
5.1 PaGora 1 MomHOCTH 3 Bubmmorexa LIOK
) - https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2 I1
> POCTHIE MEXATHMIMEL > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. M 4
53 eRanpeckad sneprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O 68
ITPOI'PAMME
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8 KVIACC

Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHBIE SIBJIEHUS

KoauuecTBO
No 11/ HaumenoBaHue pa3jiesioB U YACOR dyeKkTpoHHbIE (LM POBbLIE)
TeM MPOrpaMMbl o0pa3oBaTejibHbIE PeCypChl
Bcero
Paznen 1. TensioBuIe ABJIeHUSA
11 CrtpoeHue u cBoiicTBa . bubmmoreka [IOK
BEIlIECTBA https://m.edsoo.ru/7f4181ce
1.2 TenoBsle poreccsl 21 bubmmorexa LIOK
https://m.edsoo.ru/7f4181ce
Uroro no pazueny 28

DNEeKTpUUECKUE 3apsAbl.

bubnnoreka IIOK

[10 ITPOT'PAMME

2.1 BaPmKCHHvHe e X 7 https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
29 [ToCTOSTHHBIN 3JIEKTPUYECKUI 20 bubnmnorexka HOK
' TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 Marmutisie Apaetis 6 https://m.edsoo.ru/7f4181ce
24 ONeKTpOMarHuTHas 4 bubmuoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68
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9 KJIACC

Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI

- KoanuecTtBo 3
No 11/ auMeHOBaHMe pa3jieo JIEKTpPOHHbBIE (L1 poBbIE)
H TeM MPOrpaMmbl o0pa3oBaTe/ibHbIE PeCypPChl
Bcero
Pa3zgen 1. Mexann4deckue siBJICHUSA
L1 MexaHudeckoe IBMKCHUE 1 10 bubmuoreka [JOK
' CIIOCOOBI €T0 OITMCAHUI https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B % 20
SAUMOIEHCTRHE Tel https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUI 10 bubmmorexa [TOK
' p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40

2.1

2.2

Mexannueckue KoneOaHus

MexaHU4ecKne BOJIHBI.
3ByK

Hroro no pazneny

7

15

bubmuoreka [JOK
https://m.edsoo.ru/7{41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U 6 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ AABJIEHUSA
41 3aKOHBI pacpoCTpaHEHUs 6 bubnmoreka [JOK
' cBeTa https://m.edsoo.ru/7f41a4a6
49 JIvH3bI 1 onTHYECKHE 6 bubmuotexa [JOK
' pUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznmoxenune Gemoro cBera B 3 bu6mmorekxa [IOK
' CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Paszgen S. KBaHnToBbI€e sIBJICHUA
51 Hcenyckanue v nornoueHue 4 bubnuorexa [LIOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 CTpoetiiie aTOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bu6 OK
53 SnepHble peakuuu 7 nomotexa 1

https://m.edsoo.ru/7f41a4a6
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Hroro no pazgeny 17

Pa3zgea 6. [loBTOpUTEIHHO0-00001AO NI MOYJIb

[ToBTropenue u 0600IIEHNE

bubmuoreka [JOK

A
6 COnCp AN Kypca usnic 9 https://m.edsoo.ru/7f41a4a6
3a 7-9 xinacc
Uroro no pazgeny 9

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KUIIACC

Kon
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI

NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

pe3yJbTara

1.1 HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

p) pa3inyaTh SABJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHUE

pacro3HaBaTh MPOSIBIIEHNE U3YUYEHHBIX (PU3UYECKUX SIBICHUN B
13 OKpY’KaIOIIeM MHUPE, B TOM 4YHciie (pU3MUECKue sBICHUS B IPUPOJE, IPU
ATOM IMEPEBOAMTH MPAKTUUECKYIO 33/1a4y B YIEOHYIO, BBIICISATH

CyIIIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PU3UUECKUX SIBICHUN

ONMCHIBATh N3YUEHHBIE CBOICTBA Te U (PU3NUECKHE SABJICHUS, UCIIONb3YS
¢du3nyeckre BeIMYUHBL, IPU OMUCAHUU MPABUIIBHO TPAKTOBATh
14 (bu3HYECKU CMBICIT UCIIONb3YEMbIX BEJTMYHH, UX 0003HAYEHUS U €MHUIIBI
. (bU3NUeCKUX BETUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3HYECKYIO BEIMYUHY C APYTUMU BEIMUNHAMU, CTPOUTD IpaduKu

HN3YUCHHBIX 3aBHCUMOCTEM (I)I/ISI/ILIGCKI/IX BCIIMYHH

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHe SIBJICHUS U MPOLIECCHI,
1.5 HCIIOJIb3Ysl U3YUYEHHBIE 3aKOHBI, IIPU 3TOM J1aBaTh CIIOBECHYIO

(I)OpMYJ'II/IpOBKy 3aKOHa U 3allMCbIBATh €TO0 MATCMATUYCCKOC BBIPAKCHUC

OOBSICHATH (PU3NUECKUE SIBICHUS, TPOLIECCHI U CBOWCTBA T, B TOM YUCIIE U

B KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEPA: BBISABIIATH
1.6 NPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH 00bACHEHHE U3 | — 2 TOTHYecKuX

11aroB ¢ onopoi Ha |1 — 2 u3y4eHHbIX CBOICTBAa (PU3NUECKUX SBICHUH,

(I)I/I3I/I‘-ICCI(I/IX 3aKOHa UJIK 3aKOHOMCPHOCTU

pemaTts pacyéTHble 3a7a4i B 1 — 2 neiicTBUS, UCIIOJIb3Ys 3aKOHBI U
dbopMyIibl, cB3bIBaIOIIKE (PHU3HUECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a

1.7 YCITIOBHSA 33J]a4y 3aIIMCHIBAaTh KPATKOE YCIOBUE, MOICTABIATh (PU3NUYECKUE
BEJIMYMHBI B (OPMYJIbI U IPOBOAUTH PACUETHI, HAXOAUTDH CIIPABOYHbBIE

JaHHBIC, H€O6XOI[I/IMBI€ JJIg PpCIICHUA 3a4a4, OICHUBATh PCAJIMCTUYHOCTD
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MOJTYYCHHOW (PU3MUECKON BEIMUHUHBI

pacro3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUThH IPH MTOMOLII

(U3HYECKUX METOOB, B OIMMCAHUYU UCCIICOBAHUS BBIACIISATH IPOBEPIEMOE
1.8 MpeIoioKeHne (TUIOTEe3Y), pa3IudaTh U UHTEPIPETUPOBATD MOTYUEHHBIH

pe3yNbTaT, HAXOAUTh OITUOKHU B XOJI€ OTIBITA, JIENATh BEIBOJKI 110 €T0

pe3yibTaTam

MIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUI WIH PU3NIECKUX
L9 CBOICTB Tem: GOPMYyITUPOBATH MTPOBEPSEMBIC TTPEATIOIOKECHHUS, COOUPAThH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYAOBaHNUS, 3alIUCHIBATh XOJI OTIbITA U

(GhopMyIUPOBATH BHIBOIBI

BBITIOJIHSITH MPSIMbIE U3MEPEHHUS C UCTIOIB30BAaHUEM aHAIIOTOBBIX U
1.10 U (POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS IPUOOPOB C yUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OAHOHN (PU3MUECKON BETMYMHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPAMBIX U3MEPEHUN, y4aCTBOBATH B
IUTAHUPOBAHUU y4eOHOTO HCCIIEI0BaHMsI, COOMPATh YCTAHOBKY U

1.11 BBITIOJIHATh U3MEPEHUS, CIIEYs IPEAJI0KEHHOMY IUIaHy, (GUKCHUPOBATh
pe3ysbTaThl MOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMYMH B BUJIE
MPEeJI0KEHHBIX Ta0IHIl U TpaduKOB, AeJaTh BBIBOBI IO pe3yJbTaTamM

HUCCICI0BaHUA

MMPOBOAUTH KOCBCHHBIC U3MCPCHU (bI/I3I/I‘leCKI/IX BCJIMYUH, CICAYA

12 MPEJI0KEHHOW MHCTPYKLUU: TIPU BBIITIOJTHEHUH U3MEPEHUI cOOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIUUCIATH 3HAUEHUE UCKOMOU

BCJIMYNHBI

13 coOiroaaTh NMpaBuiia TEXHUKU 0€30IacCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM
obopynoBaHueM

yKa3bIBaTh MPUHIMIIBI 1eHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS U3y4YE€HHBIX PUOOPOB U

1.14 TEXHUUYECKHUX YCTPOMCTB C IIOMOIIBIO UX ONMCAHMS, UCIIOJIb3YS 3HAHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHBI U

3aKOHOMEPHOCTH

HNPUBOAUTH PUMEPHI (HAXOIUTh HHPOPMALIKIO O TPUMEPAX )
15 NPAaKTHYECKOTO UCIOIB30BaHUS (PU3MYECKUX 3HAHUN B TOBCEAHEBHOMN
XKHU3HH U1 o0ecrieueHHst 0e30MacHOCTH MpH 00paleHny ¢ prudopamMu U

TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIOICHUS HOPM
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9KOJOTHYECKOI'O ITIOBCACHHUS B Oprmammeﬁ cpeac

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMaIuK B cetu lHTepHeT B

COOTBETCTBUU C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOITUXCS
1.16 3HAHUU U MYTEM CPABHEHUS PA3JIMYHBIX UICTOYHUKOB BBIACIISITH

uH(pOpPMAIIHIO, KOTOpAs ABJISIETCS MPOTUBOPEUUBOM HITH MOXKET OBITH

HEJIOCTOBEPHOM

UCIIOJIb30BaTh P BBHIOJIHEHNHU YU€OHBIX 3aJaHUH HAyYHOIIONYJISIPHYIO
17 auTeparypy HpU3MUECKOro coAepiKaHus, CIPaBOYHbIC MaTePHAIIbI, PECYPCHI
cetu MHTepHeT, BiafeTs NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa,

npeoOpazoBaHus HHGOPMAITUN U3 OJTHOW 3HAKOBOW CUCTEMBI B JIPYTYIO

CO3/1aBaTh COOCTBEHHBIE KPAaTKNE MUCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2 — 3 UCTOUYHUKOB MH(pOopMauu Gpu3nyeckoro cojepKanus, B TOM
18 quciie MyOJIMYHO JeJ1aTh KpaTKHUe COOOILEHUS O Pe3yIbTaTax IPOEKTOB WK
' y4eOHBIX UCCIIEI0BaHUM, IPU 3TOM I'PaMOTHO UCII0JIb30BaTh U3Y4YE€HHBIN
HNOHSTUHMHBIN anmnapar Kypca pU3uKH, COIPOBOXKAATH BBICTYIUICHHUE

Ipe3eHTauuen

TP BBITIOJTHEHNUN YUYE€OHBIX MMPOEKTOB U UCCIICIOBAHUN paCIIpeeIATh

00513aHHOCTH B TPYIITNIE B COOTBETCTBUH C MMOCTABIEHHBIMH 33/1a4aMH,
1.19 CIICAWTH 3a BBIIIOJIHECHHEM IIJIaHa JICHCTBHI, aJIcKBaTHO OIICHUBATh

COOCTBEHHBIH BKIJIA]l B ACITETLHOCTD IPYIIbI, BBICTPAUBATh

KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUUTBIBAsA MHCHHUEC OKPYXKAIOIIUX

8 KJIACC

Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
MpoBePsIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJjabTara

1.1 HUCIIOJB30BaTh ITOHATUS

12 pa3invaThb ABJICHUA 110 OMMCAHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)H3H‘-ICCKOC SABJICHUC

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUN B
13 OKpY’KarollleM MUpPE, B TOM uucie (pU3ndecKue sBJIeHus B IpUpoie, npu
3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B YUeOHYIO, BBIICIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (HU3UIECCKUX SIBJICHUI

1.4 OTNHUCHIBATh U3YYCHHBIC CBOMCTBA Te U (U3UYECKUE SBIICHUS, UCITIONB3YS
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buznyecKue BeIMYUHBL, IPU OMUCAHUN PABUIIBHO TPAKTOBATh (PUIUUECKUIA
CMBICTT HCTIOJIh3YEMbIX BEIMYMH, 0003HAYCHUS U SIUHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHUMH BETUYHMHAMHU, CTPOUTH IPaQUKN H3ydEeHHBIX

3aBUCUMOCTEH (bI/IBI/I‘ICCKI/IX BCJIMYHMH

1.5

XapaKTEpHU30BaATh CBOMCTBa TCII, (1)I/ISI/I‘I€CKI/IC SABJICHUSA U ITPOLECCHI,
HCIIOJIb3YA U3YUYCHHBIC 3aKOHBI, IIPXU 3TOM JaBaTh CJIOBCCHYIO

(bOpMy.]'II/IpOBKy 3aKOHA U 3aIIMChIBATh €0 MaTCMATHUYCCKOC BhIPAXKCHUEC

1.6

00BSICHATH (PU3NYECKHE IPOLIECCH M CBOICTBA TeJl, B TOM YHCIIE U B
KOHTEKCTE CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhIABIATH
HIPUYMHHO-CJIEICTBEHHBIE CBA3U, CTPOUTH 00bACHEHHE U3 | — 2 TIornuecKkux
IaroB ¢ MOMOUIbI0 1 — 2 N3yueHHBIX CBOMCTBA (PM3UUECKUX SBICHHIA,

(1)I/ISI/I‘IGCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pelars pacyéTHbIe 3a7ja4i B 2 — 3 NEMCTBUS, UCIIOJIBb3Ys 3aKOHBI U
(dbopMmyIbl, cBA3BIBAIOIINE (PU3UYESCKUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCIJIOBHS 3aJ1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HENOCTATOK
JAHHBIX JUJIS peLIeHMsl 3a/1a4k, BHIOMPATh 3aKOHBI U (DOPMYIIbI,
HE00X0/IuMBbIe /171 €€ pelleHus], IPOBOAUTh PAcUEThl U CPaBHUBATH

IMMOJIYYCHHOC 3HAUCHUC (1)PI3PI‘~ICCKOI>1 BEJINYHMHBI C U3BCCTHBIMU JaHHBIMU

paciio3HaBaThb HpO6J’ICMBI, KOTOPLBIC MOKHO PCIIUTH IIPU ITOMOIIHN
(1)I/I3I/IIICCKI/IX MCTOOO0B, UCITOJIb3YA OITMCAHNUEC UCCIICA0BAHUA, BBIACIIATD
MMPOBEPACMOC MMPCAITIOJIOKCHUC, OUCHUBATH IPABUIIBHOCTD MOPAJAKaA

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

MIPOBOJIUTH OMBITHI TTO HAOIIOICHUIO (PM3UYECKUX SBICHUHN W (PU3NIECKUX
CBOICTB Tem: GOpMyIUPOBATH MTPOBEPSEMBIC TIPEATIOIOKEHUS, COOUPATh
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYI0BAHUSI, OTIUCHIBATH XOJ OIBITA U

(I)OpMYJ'II/IpOBaTB BBIBOBI

1.10

BBITOJIHATH MPSMbIE H3MEPEHHSI C UCTIOJIb30BaHNEM aHAJIOTOBBIX TPHOOPOB
U 1aTYUKOB (PU3NYECKUX BETUUYHMH, CPABHUBATh PE3YJIbTAThl H3MEPEHUH C

y4€TOM 331aHHOM aOCOIIOTHON MOTPEIIHOCTH

NPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OAHOMN (PU3HUECKON BEITMYMHBI OT
JIPYroil ¢ UCTIOIb30BAHUEM MPAMBIX U3MEPEHUN: IIJITAHUPOBATh
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUSs, CIeTys
MpeJI0KEHHOMY IIaHy, (PUKCUPOBATh PE3yNIbTaThl MOJTYYEHHOM

3aBUCUMOCTH B BUJI€ TaOIUI] U TPAPHKOB, AETaTh BEIBOABI 110 pe3yJbTaTaM
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Hucciaca0oBaHusA

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUYECKUX BEJIMUYUH: IJITAHUPOBATh
1.12 U3MEpEHusi, cCOOMPaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS

HpCI[J'IO)KCHHOfI HHCTPYKIUH, U BEIYUCIIATh 3HAUYCHUEC BEJIMYHNHBI

13 COOJIIOIATh MpaBHJIa TEXHUKH O€30MACHOCTH MPH PaboOTe ¢ 1a00paTOpHBIM
000opy1I0BaHHEM

XapaKTepu30BaTh MPUHIUIIBI ICHCTBHS N3YUYEHHBIX IPHOOPOB U
114 TEXHUYECKHUX YCTPOMCTB C OIIOPOM HAa UX OIIMCAHMsI, UCIIOJIb3YS 3HAHUSA O

CBOMCTBaX (PM3UYECKUX SIBIICHUH U HEOOXOIMMBbIE (PH3UIECKUE

3aKOHOMCPHOCTH

paciio3HaBaThb MMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPHUTCIIbHBIC

HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHbIM PUCYHKaM, COCTABJIATb CXCMbI
1.15 QJICKTPHYCCKUX ueneﬁ C ITOCJICAOBATCIIbHBIM U ITapaJlJICIIbHBIM

COCAMHCHUECM 3JICMCHTOB, pa3jindasa YCIIOBHBIC 0003HAaYEHH PJIEMEHTOB

AIEKTPUYECKUX LETICH

MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMALUIO O IPUMEPaX ) MPAKTHIECKOTO
UCIMOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU /IS

1.16 oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH C MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAaHEHHUS 3/JI0OPOBbS U COOIIOZICHNSI HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYXKAIOUIEH cpeae

OCYIIECTBIISATh MOUCK HHPOpMaUK PU3NYECKOTO COACPIKAHUS B CETH
117 NHTepHeT, HAa OCHOBE UMEIOIINXCS 3HAHUM U IIyTEM CPaBHEHUS
JIOTIOJTHUTEILHBIX UCTOYHUKOB BBIJCNISATh HH(POPMAIINIO, KOTOpas SABIISICTCS

HpOTHBOpG‘IHBOfI WA MOXET OBITh HCI[OCTOBCpHOﬁ

UCIIOJIb30BATh TIPU BHITIOJTHEHUH YUE€OHBIX 33JaHUN HAYYHO-TIOMYISPHYIO
18 TuTEPaTypy (PU3NUEcKoro copepKaHus, CIPaBOYHBIE MaTEPUATIbI, PECYPCHI
cetu HTEpHeT; BIajeTh NpUuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC MMCHBMEHHBIC H KPATKHAE YCTHBIC COOOIICHHUS,
00001125 HHGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NUECKOTO
119 COJICPKaHUs, B TOM YHCIIC TTYOJIMYHO MPEACTABIATh PE3YJIbTAThl MPOCKTHON
' WM UCCIIEIOBATENbCKON AEITETbHOCTH, TIPU ATOM TPAMOTHO HCIIOIh30BATh
M3y4YEHHBIN TMOHATHIHBIN amnmapaT Kypca (pU3uKu, COpOBOXKIATh

BBICTYIUICHHE [IPE3CHTALUEN

1.20 MIPH BBITIOJTHEHNUN YUY€OHBIX MMPOSKTOB U UCCIICIOBAHUMN (PU3UUECKHUX
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9 KVIACC

Kon
NMpoBepPsSIEMOro
pe3yabTara

1.1

IMponecCcCOB pacCnpeaciiaThb 00513aHHOCTH B T'pymnme€ B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJa4daMiu, CJIICAUTD 3a BBIIIOJIHCHHUECM IIJIaHA JIeicTBul 1
KOPPEKTHUPOBATE €0, aACKBATHO OLICHHUBATH COOCTBEHHBIHN BKJIaJd B

ACATCIIBHOCTD I'PYIIIIbLI, BEICTPAUBATh KOMMYHUKATUBHOC BSaHMOHeﬁCTBHe,

IIPOSABJIAA TOTOBHOCTH paspelllaThb KOH(I)J'II/IKTBI

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pasiiniuaTthb ABJICHHA 110 OIIMCAHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHUE

pacro3HaBaTh MPOSIBIIEHNE U3YUYEHHBIX (PU3UUYECKUX SIBJICHUN B
OKpY’KaIOIIeM MHUPE, B TOM 4YHclie (pU3HMUECKUe SBICHUS B IPUPOJE, IPU
3TOM NEPEBOJAUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIICIATh

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

1.4

1.5

1.6

OIHCHIBATh U3yYEHHBIE CBOMCTBA Te U (PU3NYECKHE SBICHUS, UCIIOIb3YS
¢bu3nyecKkre BeIMYUHBL, IPU ONMCAHUN MTPABUIIBHO TPAKTOBATh
(bu3nUecKuit CMBICI HCITIOJIb3YEMbIX BEIMUUH, 0003HAUECHUS U €AUHULIbI
(bu3NYECKUX BEJIINYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE TAHHYIO
bu3nUecKyro BETUUUHY C IPYTMMHU BEJIMYMHAMU, CTPOUTH I'paduKu

HN3YUCHHBIX 3aBHUCHMOCTEHN (bHSI/I'—IeCKI/IX BEJINYNH

XapaKTEpHU30BaATh CBOICTBa TECI, (bHSH‘IeCKI/Ie SABJICHUSA U ITPOLCCCHI,
HCIOJIb3YA U3YUYCHHBIC 3dKOHBI, IIPU 3TOM JaBaThb CJIOBCCHYIO

(GhOpMyYIUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BhIPAKECHUE

00BACHATH (PU3UYECKUE TIPOIIECCHI M CBOMCTBA TEll, B TOM YHCIIE U B
KOHTEKCTE CI/ITyaI_[I/II\/'I MMPaKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BbIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHHE U3 2 — 3
JIOTUYECKHX IIAroB C MOMOIIBIO 2 — 3 U3y4eHHBIX CBOMCTBA (PU3HMUECKUX

ﬂBHeHHﬁ, (1)PI3H‘-I€CKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemath pacyéTHbIe 3aaun (OMUpaIoIMecs Ha CUCTEMY U3 2 — 3
YpaBHEHUH ), UCTIOJIb3YS 3aKOHBI M ()OPMYJIBI, CBA3BIBAIONINE (PU3NUECKHE

BCJIMYMHBI: HA OCHOBC aHaJIN3a YCJIOBUA 3a/1a4d 3allMCbIBATh KPATKOC
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YCIIOBHE, BBIABIIATH HEAOCTAIOLIUE WX N30BITOUHBIE ITaHHBIE, BEIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /TSl PEIICHUS, TPOBOIUTH PACUETHI U
OLIEHUBATh PEATUCTUYHOCTb MTOJIyYCHHOT'O 3HauUeHUs (PU3HUECcKOM

BCJIMYHHBI

pacro3HaBarh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTH TIPY TTOMOIIIH
(bU3HYECKUX METOJIOB, UCIIOJIB3Ysl ONIHCAHUE HCCIICIOBAHMSI, BBIICIISATh

1.8 MIPOBEPSIEMOE MPETIOI0KEHHUE, OLIEHUBAThH MPABUILHOCTH MOPSIIKA
MIPOBEJICHUS UCCIICIOBAHMUS, JICTIATh BHIBOIBI, HHTEPIIPETUPOBATH PE3YIIbTATHI

HaAOJIFOJEHUH 1 OIBITOB

MPOBOJIUTH OTBITHI IO HAOIOIEHUIO (PH3HMUECKUX SBICHUN HITH
1o (HU3MYECKUX CBOWCTB TEJI: CAMOCTOSATEIBLHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HaOOpa 000pyIOBaHHMS, ONMCHIBATH XOJI OIBITA M €r0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

IPOBOAUTH MTPU HEOOXOAUMOCTH CEPHIO MIPSIMBIX U3MEPEHUH, OTIpeaeNsis
110 CpeHee 3HaueHUE U3MEepseMOi BeTMUNHBI (OKYCHOE pacCTOsIHHE
coOuparonie JTMH3bI), 000CHOBBIBAThH BEIOOP CrIoco0a U3MEPEHUS

(n3MepuTeIpLHOTO MpUbdOpa)

IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEHN (PU3HMUECKUX BEIUYHH C

MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN: TUIaHUPOBATh UCCIIEIOBaHUE,
1.11 CaMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTATHI

MOJIyYEHHOM 3aBUCUMOCTH (PM3NUYECKUX BEJIMYUH B BUJIE TAOIUIU

Fpa(l)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICOOBAHUA

MPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEITMUMH: MJIAHUPOBATh
U3MEpEHUs], COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHSATH

1.12 U3MEPEHUS, CIIELys IPEIJI0KEHHON HHCTPYKIUH, BBIUYUCIIATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MTOTYYEHHBIE PE3YJIbTAThl C YI4ETOM 3aJaHHOU

MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

13 coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IIpU paboTe ¢ 1abopaTOPHBIM
00opyIoBaHEM

pa3iaryaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (PU3HMUECKUX MOJEIIEH:
114 MaTepHaibHasi TOuka, a0COIIOTHO TBEPAOE TEJI0, TOUCUHBIH HCTOYHHUK
CBETA, J1y4, TOHKas JIMH3a, IUIAHETapHAast MOJENb aTOMA, HYKJIOHHAs MOJEIIb

aTOMHOTO Si7pa

15 XapaKTepu30BaTh MPUHIUIIBI ICHCTBHS N3YUYEHHBIX IPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONMOPOM HA UX ONMCAHMS, UCIOJb3Ys 3HAHUS O
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CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE

3aKOHOMEPHOCTH

HCII0JI30BATh CXEMbI U CXEMAaTUYHbIE PUCYHKU U3YyUYEHHBIX TEXHUYECKUX
L16 YCTPOMCTB, N3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTUUECKUX MPOLIECCOB MPU
pelIeHnr y4eOHO-TIPaKTHUECKUX 33124, ONTHICCKUE CXEMBI JIS

MOCTPOCHUS N300paKEHUH B IJIOCKOM 3epKajie U cOOUparouieil TuH3e

MPUBOIUTH TIPUMEPHI (HAXOJUTHh HHPOPMAIIUIO O IPUMEPaXx )
MPAKTUIECKOTO UCTIONBb30BaHUS (PU3MUECKUX 3HAHUH B MIOBCEAHEBHOU

1.17 JKU3HH 17151 oOecrieueHusi 0€30MMacHOCTH IIPH OOpAICHHH ¢ IPUOOpaMHu U
TEXHHUYECKUMH YCTPOUCTBAMHU, COXPAHCHUS 3JI0POBbS U COOJFOICHUS HOPM

OKOJIOTHYCCKOTI'O ITIOBCACHU B oxpy;xaromeﬁ cpeac

OCYILECTBIIATh MOUCK MH(OpMaIK (PU3MUECKOTr0 COAEepKaHUSA B CETU
118 HuTepHeT, caMOCTOSATENHHO (POPMYITHPYS MOUCKOBBIN 3aIIPOC, HAXOAUTh
IYTH ONpEeNCHHs JOCTOBEPHOCTH MOJyYeHHOM HH(pOpMaIMK Ha OCHOBE

UMCIOIIUXCA 3HAHUM U JOITOJTHUTEIBbHBIX NCTOYHUKOB

MCIIOJIb30BaTh MIPU BHITIOJTHEHUH YY€OHBIX 3aJaHHi HAyYHO-TIOMYISPHYIO
119 TUTEPaTypy (PU3NUECKOro CoAepKaHus, CIIPAaBOYHBIC MaTEPUAIIBI, PECYPCHI
cetu HTEpHeT; BIajeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOUW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U YCTHBIE COOOILEHUS HA OCHOBE
UHGOPMALIUU U3 HECKOJIIBKMX UCTOUYHUKOB (PU3MYECKOT0 COflep KaHus,
yOJIMYHO NMPEACTABIATh PE3YIbTaThl IPOEKTHOM MIIN UCCIIEI0BAaTENbCKON
1.20 JEATEIBHOCTH, ITPH 3TOM I'PAaMOTHO MCIIOJIb30BaTh N3y4EHHBIN
MOHATUMHBIN anmapar u3y4aemoro paszena GU3NKU U COPOBOXKIATh
BBICTYIIJICHHE TIpe3eHTaluel ¢ yuéToM 0COOEHHOCTEH ay TUTOpUN

CBEPCTHUKOB

IIPpU BBIIIOJTHCHHUHU y‘—Ie6HBIX IMPOCKTOB U HCCIIeJOBAHMIA (bmnqecxnx
mponeccoB pacnpeaciiaThb 00s13aHHOCTH B Tpymmec B COOTBCTCTBUU C
101 IIOCTAaBJICHHBIMU 3aJadaMiu, CJIICAUTH 3a BBIIIOJIHCHHUEM IlJIaHa )ICfICTBI/If/i n
. KOPPCKTHUPOBATH €ro, aACKBATHO OLUCHHUBATDH COOCTBEHHBII BKJIaa B
JACATCIBHOCTD I'PYIIIILI, BEICTpauBaTh KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC,

MPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI
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ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3jaena

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®du3uka — HayKa o mpupoe. SABneHust npuposl. Puzndyeckue
SIBJICHUS: MEXaHUYECKHUE, TEIUIOBbIC, JJIEKTPUUECKUE, MAarHUTHBIE,

CBCTOBBIC, 3BYKOBBIC

1.2

dusnueckue BeaMuuHbl. M3mMepenue Gpu3nyeckux BeITUYrH.
®usnueckue npudopsl. Ilorpemnocts n3mepenuii. MexxayHapoHas

CHUCTEMa CIUHHNIL

1.3

ECTCCTBCHHOHay‘lHHﬁ MCTO ITO3HAHUA: Ha6J'IIOI[CHI/Ie, IIOCTaAaHOBKaA
HAaY4YHOT'O BOIIPOCA, BEIABUXKCHUEC I'MIIOTE3, SKCIICPUMEHT 110 ITPOBEPKE

THUIIOTE3, 00BsICHEHHE H8.6JIIO,Z[8.€MOFO SIBJICHHA

1.4

Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH

1.5

[IpakTudeckue pabOTHI:

N3mepenue paccTossHAN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Onpenenenre pa3smMepoB MaJbIX Tel.

N3mepenune Temneparypsl py MOMOIIHU KUIKOCTHOTO TEPMOMETPA U

AaT4YrKa TeMIICpaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNHN BELLIECTBA

CTpOCHI/IC BCIICCTBA: ATOMbBI U MOJICKYJIbI, UX Pa3MCPBhI. OHLITBI,

21 JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
25 JIBmxeHne dacTuil BeniecTBa. CBsA3b CKOPOCTH JBMKCHHUS YaCTHIL C
' Temneparypoil. bpoyHoBckoe nBrkenue, nuddysus
2.3 B3auMoelicTBre YacTHI] BELIECTBA: IPUTSKCHUE U OTTATKHBAHHE
ArperaTtHple COCTOSIHHSI BEIIIECTBA: CTPOCHHE T'a30B, KUIKOCTEH U
54 TBEPABIX (KPUCTALIHMYCCKHX ) Te1. B3auMOCBsI3b MEX Ty CBOMCTBAMU
' BEIIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
6 [IpakTuyeckue pabOTHI:

OreHka TMaMeTpa aToMa METOJIOM PsIIOB (C UCIIOJIB30BaHUEM
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dhoTorpadwuii).
OnbITHI 1O HAOJIOICHUIO TEILIOBOTO PACIIMPEHHSI Ta30B.
OnbITH IO OOHAPYKEHHIO ICHCTBUS CHIT MOJICKYJISIPHOTO

NIPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanundeckoe JBHKeHUE. PaBHOMEpPHOE U HEPABHOMEPHOE
JBUYKEHUE

19 Cxkopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBM)KEHUU.

Pacuér nytu 1 BpeMeHM IBUKECHUS

SIBnenue nHepuuu. 3aKoH MHEpLUUU. B3aumozeiicTBue Ten Kak
33 IIPUYMHA U3MEHEHUS CKOPOCTH JBMKEHMs Tel. Macca Kak Mepa

HHEPTHOCTHU TECJIa

14 [TnotHoCTh BemecTBa. CBSA3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYI B
equHuIe 00bEMa BEIIECTBA

3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell

36 Cuta ynpyroctu 1 3akoH ['yka. I3MepeHue CHIIbl C TOMOIIIBEO
JTUHaMOMETpa

37 SBneHue TAroTeHus u cuina TskecTd. Cuia TSHKECTH Ha IPYyTUX
3 mitageTax. Bec Terna. HeBecomocTh

18 Cuna tpenus. TpeHue cKoIbKeHUs U TpeHue nokod. Tpenue B
MIPUPOJIE U TEXHUKE

1.9 CrnoskeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM MPSIMOIA.
PaBHozelcTByIOIMAs CHUII

[IpakTuyeckue pabOTHI:

Onpenenenre CKOPOCTH paBHOMEPHOTO JIBUKEHUS (IIapuKa B
KHUJIKOCTH, MOJIEITH 3JIEKTPUUYECKOTO aBTOMOOMJIS M TaK Jajee).
Onpenenenue cpegHell CKOPOCTH CKOJIBKEHUS OpycKa WK IIapuKa Mo
3.10 HAKJIOHHOM MIOCKOCTH. Onpeenenre I0THOCTH TBEPIOTO TeNa.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHHS
(nedopmanun) NPy HUHBI OT NPUIIOKEHHON CUIIbl. OTIBITHI,
J€MOHCTPHPYIOIIIE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHsSI OT Beca

TENa U XapakTepa CONPUKACAIOINXCS TOBEPXHOCTEN

@u3nyecKue ABICHNUS B IPUPOJE: IPUMEPBI ABUKEHUS C pa3IMUYHbIMU

3.11

CKOPOCTSIMH B JKMBOW U HEKUBOW MPUPOJE, IEHCTBUE CUIIbI TPEHHS B
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MIPUPOIC U TEXHUKE

3.12

Texunyeckue YCTpOﬁCTBai JUHAMOMCETP, MOAIIUITHUKHN

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

4.1

4.2

JaBnenue TBEpOro Tena. CnocoObl yMEHbIICHUS M YBEIHUCHUS
JABJICHUS
JlaBiieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa,

TEMIEPATYPhI

4.3

Hepeﬂaqa JaBJICHUA TBépHI)IMI/I TCJIaMU, X KUAKOCTIAMU U Ira3aMu.

3axoH Ilackans. ITHeBMaTHUEeCK1Ee MAILTHHBI

4.4

4.5

4.6

3aBHCHUMOCTD JaBJICHUA KUAKOCTH OT I‘J'IY6I/IHBI. FI/II[pOCTaTI/I‘leCKI/Iﬁ

napaaokc. CooOmraromuecs: cocyabl. [ uapaBinueckue MexaHU3Mbl
Atmocdepa 3emin u atmoceproe nasienue. [IpuauHb
CYIIECTBOBaHMS BO3AYIIHOM 000souku 3emiu. OnbIT Toppuyenu.
3aBHCUMOCTH aTMOC(EPHOTO AABJICHHUS OT BBHICOTHI HAJl YPOBHEM MOPS
Wzmepenune armocheproro pasnenus. [Ipubops! st nu3mepenus

aTMOC(EepHOTO AABICHUS

4.7

4.8

I[eﬁCTBHC KHUIKOCTHU M Ira3da Ha HOFPY)KéHHOC B HUX TCJIO.

BrrTankusatoniast (apxuMezioBa) cuiia. 3akoH Apxumena

[lnaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTudeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa
MOTrpy>KEHHOM B JKUJIKOCTh 4acTH Tena. Onpeaenenue
BBITAJIKUBAIOILEH CHIIBI, JEHCTBYIOIIEN HA TEJIO, TOTPYKEHHOE B
KUJKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI,
JIEWCTBYIOILIEH HA TEJIO B JKUAKOCTH, OT Macchl Tena. OMbITHI,
JIEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAOIIEH CUJIBI,
NeCcTBYIONIEH Ha TEJI0 B KHUAKOCTH, OT 00bEMa NMOTrpyKEHHOM B
KUJKOCTh YacTH TeJla U OT INIOTHOCTHU KUAKOCTU. KoHCTpyrnpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONIpeieTIeHuE e€

IpPy30I0AbEMHOCTH

4.10

dusnuecKkue sIBICHUS B IPUPOJE: BIUSHUE aTMOC(HEPHOTO JaBICHUS

Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

TexHUYEeCKHEe yCTPOMCTBA: COOOMIAIONINECS COCYIbI, YCTPOMCTBO

BOJIONPOBO/IA, THAPABIMUYECKHUI Mpecc, MaHOMETp, bapoMeTp,
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BBICOTOMEp, IOPLUIHEBOM HACOC, APEOMETP
PABOTA, MOIIHOCTbB, SHEPT' U
5.1 Mexanunueckas pabora
52 Mexauunueckass MOIITHOCTE
53 [IpocTeie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHAs TIOCKOCTb. [IpaBuio
' paBHOBECHS pblyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY
ss «3omoTtoe npaBusio» Mmexanuku. KoadduiueHT none3Horo aeicTBus
' MexaHu3MOB. [IpocThie MEXaHU3MEI B OBITY M TEXHUKE
5.6 [ToTennmanpHas SHEPTUM TeJA, MOTHATOTO HaJ 3eMIIEN
5 5.7 Kunernueckas sneprus
53 [Tonnas MmexaHnuveckasi SHEPrus. 3aKOH U3MEHEHUS U COXpaHEHUs
' MEXaHUYECKON IHEPTrun
[IpakTuueckue pabOTHI:
Omnpenenenue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JIBHKEHUU
5.9 TeJa MO FOPU30HTAIILHON OBEPXHOCTH. McciienoBanne ycioBui
paBHOBecus peruara. Mzmepenue KIIJ[ HakIOHHOM TUIOCKOCTH.
N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTUH
5.10 @u3nyecKue SBJICHUS B IPUPOJE: PhIUYATU B TEJIE YEITOBEKA
511 TexHuueckue yCTpouCTBa: pblyar, MOJIBUKHBINA U HETTOIBH>KHBIN
' OJIOKHM, HAKJIOHHAS TNIOCKOCTb, TPOCThIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIposepsieMble 3JIeMEHTbI COEPKAHUA
pa3zena | dJeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE MOJIO)KEHUST MOJIEKYISIPHO-KUHETUYECKON TEOpUU
61 CTpOeHHs BemecTBa. Macca u pazmepbl MoJIeKyJl. ONBITHI,
6 ' MOATBEPKIAIOIIHNE OCHOBHBIE MOJ0KEHHS
MOJIEKYJIIPHOKUHETUYECKON TEOPUU
62 Mogenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
' Kpucrannuueckue u amopHbIe Tena
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63 OOBsicHeHHE CBOWCTB ra3oB, XKHUIAKOCTEH U TBEPABIX TNl HA OCHOBE
' IIOJIOKEHHUH MOJIEKYJIIPHOKUHETUYECKON TEOPUH
6.4 CmaunBaHue U KalWUISPHBIE SIBICHUS
6.5 TennoBoe pacuupeHre U ckaTue
66 Temmnepatypa. CBsA3b TEMIIEPATyphl CO CKOPOCTBIO TEILIOBOTO
' JBUKCHMSI YaCTHL]
67 Buytpennss sHeprusa. CriocoObl H3MEHEHHsI BHYTPEHHEN SHEPruu:
' TerIonepeaya U coBepiieHue padboTbl
6.8 Bunel Teronepenayn: TEMI0ONPOBOIHOCTb, KOHBEKLIUS, U3TyUCHHE
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
TennooOMeH U TemyIoBoe paBHOBECHE. Y paBHEHHE TEIIOBOIO
6.10
Oananca
611 [InaBneHue u OTBEpAEBaHNE KPUCTAIUNIMYECKUX BELIECTB. Y IEJIbHAA
' TEIUIOTA IUIABJICHUS
ITapooGpazoBanue u konaencanus. cnapenune. Kunenue. Y nenpHas
6.12 TEeMI0Ta NapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT
aTMOC(epHOTO TaBJICHUS
6.13 BnaxxnocTs Bo3ayxa
6.14 DOHeprus TomuBa. Y ieibHasl TeNa0Ta CrOPaHUs
6.15 [Ipunnuns! pabots! Temnosbix aurateneit KI1/] rermmosoro
' nBurarens. TernoBble IBUraTeNN U 3alUTa OKPYXKAIOIIeH cpeibl
6.16 3aKOH COXpaHEHMS U NIPEBPALEHHS SHEPTUH B TEIUIOBBIX IIPOLECCAX
[IpakTuyeckue paboOTHI:
OnbITH IO OOHAPYKEHUIO JCHCTBUS CHIT MOJIEKYJISIPHOTO
MPUTSKEHUS.
OnbITHI IO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MU
caxapa.
6.17
OnbITH 0 HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTEH
U TBEPBIX TEII.
Omnpenenenue naBIeHUs BO3AyXa B OaUIOHE MINPHILIA.
OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD AAaBJIEHUS BO3yXa OT €T0
00bEMa M HarpeBaHMs WM OXJIAXKICHUS.
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ropsiaeit BOAbI.

[IpoBepka runoTe3bl JIMHEHHOW 3aBUCUMOCTH JITMHBI CTOJI0OMKA
AKHJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.
HabntoneHne u3mMeHeHus: BHYTpEHHEH SHEPIUu Teja B pe3ysbTaTe
TeIuIonepeau U paboThl BHEIIHUX CHIL.

HccnenoBanue siBICHUS TEIIO0OMEHA MPU CMEIIMBAHUH XOJIOJHON H

OmnpeneneHne KOJIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH MpU
TETIO0OMEHE C HarPeThIM METAIUTMYECKUM LIUITHHIPOM.
OmnpezneneHue yaenpHON TEINIOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3/yXa.

Omnpenenenue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

dusznueckue SBJICHUS B IpUpoAc: NOBEPXHOCTHOC HATAKCHUC U

KalTWJIIAPHBIC SABJICHUA B IIPUPOAC, KPUCTAJIIBI B IIPUPOAC,

018 nznydenue CorHIla, 3aMep3aHne BOJOEMOB, MOPCKUE OPH3HI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHETa.
TexHu4eckue ycTpoucTBa: KalWLUIAPhL, IPUMEPBI UCIIOIb30BAHUS
6.19 KPHUCTAILJIOB, JKUJKOCTHBIN TEPMOMETP, TaTYUK TEMIIEPATYPHI,

TEPMOC, CUCTEMA OTOIJICHUS JOMOB, THT'PDOMETPLI, ICUXPOMCETDP,

ImapoBas Typ6I/IHa, ABUTATCIIb BHYTPCHHCT'O CTOPaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

PacCTOSIHUS MEX/TY TeJIaMu )

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

BzaumoneiicTBue 3apsSKCHHBIX TCJI. 3aKkoH KYJ'IOHa (3aBI/ICI/IMOCTL CHUJIbI

7.2 B3aMMOJEMCTBHS 3aPSKEHHBIX TEJI OT BEJIMYUHBI 3apsi10B U

aﬂeKTpH‘{eCKOC ITOJIC. HaprI)KéHHOCTB QJICKTPHUYCCKOTO ITOJIA.

7 7.3 [IpuHIKIT CyNEepIIO3UITUH SIIEKTPUUECKHX MOJIeH (Ha KaueCTBEHHOM
YpOBHE)
4 Hocurenu snekTpuyeckux 3apsa10B. DIeMEHTAPHBIN AIEKTPUUECKUN
' 3apsa. Ctpoenue atoma. [IpoBOTHUKH M TUAIIEKTPUKHU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
7.6 DONEKTPUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOTO
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ToKa. ICTOUYHHMKH OCTOSHHOTO TOKA
e JleficTBUS STEKTPUUYECKOT0 TOKa (TEIIOBOE, XMMUYECKOE,
' MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
7.8 DnekTpuyeckas uenb. Cuiia Toka. IIEKTPUIECKOE HAIPSIKEHUE
7.9 ConpoTtuBiieHUE TPOBOJHUKA. Y AEIBHOE COPOTUBJICHUE BEIIECTBA
7.10 3axon OMa JJ1s yyacTKa Lenu
7.11 [TocnenoBarenbHOE U apaJUIEIbHOE COCTUHEHUE MPOBOTHUKOB
7.12 PaGota u MolHOCTh AneKTprudeckoro Toka. 3akoH Jlxoyns — Jlenua
713 DNEeKTPUUYECKHE LIETTH U MOTPEOUTEINN AIEKTPUIECKOM SHEPTUH B
' obITy. KopoTkoe 3ambikaHue
7.14 IlocTossHaBIC MarHuTEL. B3anMoieiicTBHE ITOCTOSHHBIX MAarHUTOB
MaruauTtHOe 11ojie. MarauTHoe noje 3eMJId U ero 3HaUCHUE JIJIs
7.15
JKM3HHU Ha 3emiie
716 OnbIT OpcTeaa. MarHuTHOE 1MoJIe JIEKTPUUECKOTO TOKA.
' [IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE
JleficTBE€ MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.
7.17 DNeKTpoABUTaTENb MOCTOSTHHOTO TOKa. Mcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE
718 Oneitel Dapanes. SBnenue 3eKTpoMarHuTHON MHAYKLuU. [IpaBuio
' Jlenma
719 Dnektporerepatop. CriocoObl MOTyYeHUS dEKTPHUECKON YJHEPTHH.
' DNEKTPOCTAHIINH Ha BO30OOHOBIISEMBIX HCTOYHUKAX YHEPTHH
[IpakTudeckue pabOTHI:
OnbITHI 10 HAOTIOICHHUIO SNIEKTPU3AIUH TeTl HHAYKIHUEH U pU
COTIPUKOCHOBEHUH.
HccnenoBanue nericTBUA SIEKTPUUECKOTO MOJISI HA TPOBOJAHUKH U
JUAJIEKTPUKHU.
7.20
COopka u mpoBepKa padOThI NEKTPUIECKOH IS MOCTOSHHOTO
TOKa.
N3MepeHne u peryampoBaHie CUIIbI TOKA.
N3mepenue u perynmpoBaHue HaPsIKEHUSL.
HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO Yepe3 PE3UCTOP,
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OT COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBIICHUS TPOBOIHUKA OT €r0 JUIMHBI, IJIOIAU ONEPEYHOTO
CEYCHMS U MaTepuaa.

IIpoBepka npaBuia CII0KEHUS HAIIPSHKEHUH IIPU I1OCIIEI0BATEIIEHOM
COEIMHEHUH JIBYX pe3ucTopoB. [IpoBepka npaBuia Ji1sl CUIIbI TOKa
[IPH MapaJlJIeIbHOM COEIMHEHUH pe3ucTopoB. Omnpenenenne padboTsl
NEKTPUYECKOr0 TOKA, UAYILEro yepe3 pesuctop. OnpeneneHue
MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY,
oT HanpsbkeHus Ha Held. Onpenenenue KII/I narpesarens.
HccenenoBanne MarHUTHOTO B3aMMOIECHCTBHS IIOCTOSTHHBIX
MarHuToB. M3ydyeHne MarHuTHOro 1moJjisi MOCTOSHHBIX MarHUTOB IIPU
uX 00beIMHEHUH U pa3zeneHuu. MccnenoBanue neiicTBUs
3JEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPeNKy. ONbITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIBI B3AMMOJICHCTBUS KaTYILIKHU C
TOKOM M MarHuTa OT CHJIbI TOKA Y HaIllpaBJIEHUS TOKA B KATYIIKE.
N3ydeHue neicTBUS MarHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.
KoHcTpyupoBaHnue u u3ydeHue padoThl 3JIEKTPOABUraTEIs.
Namepenne KI1/] anexTpoasuratenbHoi ycTaHOBKH. OMBITHI MO
HCCIIEA0BAHUIO SIBJICHUSI 2JIEKTPOMAarHUTHOW MHIYKIIUHN:
HCCae0BaHNE U3MEHEHHNM 3HAUEHUS U HAIIPABJICHUS

HHAYKIIMOHHOI'O TOKa

dusndeckue SIBICHUS B MpUpPoOAcC: SJICKTPUICCKUC SIBJICHUA B

aTMOC(I)epe, QJICKTPHUYCCTBO KUBBIX OPIraHU3MOB, MAIrHUTHOC I10JIC
7.21
3CMJ'II/I, J:[peﬁ(b MOJIFOCOB, POJIb MArHUTHOTO ITOJIA IJIA )KU3HU Ha

3emuie, MOJISIPHOE CUSIHHE

TexHu4yecKkue yCTpONCTBA: MEKTPOCKOII, aMIIEPMETP, BOIBTMETD,
peocTart, CYETIHK IESKTPHISCKON SJHEPTHH, HIEKTPOOCBETUTEIIHHBIE
7.22 MPUOOPHI, HArpeBaTEIbHBIC AIECKTPONIPUOOPHI (TTPUMEPHI),
INEKTPUUYECKUE TPETOXPAHUTEIH, HIEKTPOMATHUT,

QJICKTPOABUTATCIIb ITOCTOSAHHOI'O TOKA, TCHEPATOP NOCTOAHHOI'O TOKa
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9 KJIACC

Kon Kon
[IpoBepsieMbie AIE€MEHTHI COACPHKAHUS
pa3zena  3JIeMEHTa
MEXAHUWUYECKUE SBJIEHUA
8.1 Mexanudeckoe IBrxeHrne. MarepuaiibHas Touka. Cucrema orcuéra
8.2 OTHOCHUTENBHOCTHh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE
04 HepasHoMepHOe npsiMonuHeiHoe aprkenue. CpeaHsis 1 MTHOBEHHAs
. CKOPOCTb TeJla IPU HEPABHOMEPHOM JBUKECHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE
8.6 CBob6oguoe nagenne. OnbITel [anunes
PaBHOMepHOE BIKEHUE IO OKpY)HOCTH. [lepuon u yactora
8.7 oOpamienus. JIuneiinas u yriosasi ckopocth. LleHTpocTpemMuTensHoe
yCKOpEHUe
8.8 Ilepssiii 3axkoH HeroTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpertnii 3akon HeroToHa
g 8.11 [IpuHIHMI cynepno3unuu cui
8.12 Cuia ynpyroctu. 3akoH ['yka
8 13 Cuia TpeHust: cujla TPEHUS CKOJIbKEHUS, CUJIa TPEHUSI TIOKOSI, IPYTHe
' BUJIbI TPEHUS
S 14 Cuiia TSKeCTU U 3aKOH BCEeMUPHOTO TSTOTEHUA. Y CKOpEHUE
' CcBOOOIHOTO ITaJICHNA
215 JBmxenue mmanet Bokpyr Connna. [lepBas kocMu4eckasi CKOpOCTb.
' HesecomocTs 1 neperpy3ku
8.16 PaBHOBecue MaTepranbHON TOYKU. AOCOTIOTHO TBEPIOE TEIO
817 PaBHOBecue TBEPIOTO TEJA € 3aKPEIUIEHHON OCBIO BpalieHuss. MOMeEHT
' cuibl. LleHTp TsDKECTH
8.18 Nmnynec Tena. U3Menenue umnynsca. IMnynbc cuiib
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
8.22 Pabota cun Tspkectu, ynpyroct, TpeHus. CBs3b SHEPTHH B padOTHI
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8.23

HOTCHHI/IaJ'IBHaH OHEpPIuA TCjia, IOAHATOr0 HaJ IOBEPXHOCTHIO Seman

8.24

[ToTenuuanpHas SHEPTUS CKATON MPY>KUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKoH COXpPaHECHUA MEXaHHYeCKOM SHEPIrun

8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOMBKCHUS OpYyCKa WIIH JTBUKCHHS
1IapyKa 1o HaKJIOHHOU IIocKocTH. OrpeneneHne yCKOpeHus Tesa mpu
PaBHOYCKOPEHHOM JIBM>KEHUH 110 HAKJIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBUKCHUH 0€3 Ha4aJTbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: eciu Npyu PAaBHOYCKOPEHHOM JIBUKCHHUH 0€3
HavaJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCEII, TO
COOTBETCTBYIOIIME TPOMEKYTKHA BPEMEHHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOopMasibHOTO AaBieHus. Onpenenenne ko3 duuneHTa TpeHus
ckonbxkeHus. Onpenenenue )ECTKOCTH MpyXuHbl. OnpeaeneHue
paboTHI CHJIBI TPEHHS TTPU PABHOMEPHOM JIBIKEHHH TeJIa 110
TOpPU30HTAIBHON OBEpXHOCTH. OnpesieneHre padoThl CHIIBI
YIIPYTOCTH TIPH MOABEME TPy3a C UCTIOIb30BaHUEM HETIOIBH)KHOTO U

IIOABHXKHOTI'O 0JI0KOB

8.28

dusnueckue sBICHUS B npupoac: NMpUINBLI U OTJIIMBBI, ABUKCHUC
mranet CoaHeuHoMn CHUCTCMbI, pCAKTUBHOC JIBUKCHHUEC ) KUBBIX

OpraHnu3MOB

8.29

Texuuyeckue YCTPOfICTBaI CIIMAOMCTP, JaTYUKHU ITOJIOKCHUA,

pacCTodAHNA U YCKOPCHUSA, paKECThI

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

9.1

KonebarenpHoe nmkenrne. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUNA:

nepuon, 4acroTa, aMIuiuTyaa

9.2

MareMaTtnueckuil 1 Npy>KUHHBIA MassTHUKU. [[peBpalenne snepruu

npu KoJIe0aTeIbHOM JABHOXCHHUH

9.3

3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc

9.4

Mexanuueckue BoiaHbI. CBOMCTBAa MeXxaHUYECKUX BOJIH. [IpononbHbIe
Y MTONIEPEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacIpOCTPAHEHHS.

MexaHn4eckHre BOJHBI B TBEPIAOM TENE, CENCMUYECKHUE BOJIHBI
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9.5

3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u yapTpa3Byk

9.7

9.8

[IpakTryeckue paboOTHI:

OmnpeneneHne 9acToThl ¥ Mepro/ia KOJIeOaHU MaTeMaTHIeCKOTO
MasiTHHKA.

OmnpeneneHne 9acToThl ¥ Mepro/ia KOJIeOaHUH MPYKUHHOTO MasSTHUKA
HccnenoBanue 3aBUCUMOCTH TEPHOa KOJIeOaHUH TIOBEIIEHHOTO K
HUTH TPy3a OT JUTHHBI HUTH. VcciieioBanme 3aBUCIMOCTH TIEpHO/Ia
KoJIeOaHUI TIPY)KUHHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka
HE3aBHCHMOCTH IIepH0/Ia KOJIeOaHH rpy3a, TIOBEIICHHOTO K HUTH, OT
MAacchl rpy3a M KECTKOCTH MPYKUHBL. VI3MepeHue yCKopeHusI

CBOOOIIHOTO MAaICHUSA

duznyeckue SIBJICHUA B npupoac: BOCIIPHUATHEC 3BYKOB JXKUBOTHBIMU,

3CMJICTPACCHUC, celicMuUecKue BOJIHBI, HYHAMH, 3X0O

9.9

TexHnuyeckue ycTpoicTBa: 3X0JI0T, UCIOJIb30BaHUE YIbTPa3ByKa B

OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ITOJIC. 3HeKTp0MaI‘HI/ITHHC BosiHbI. CBOMCTBA

101 AEKTPOMAarHUTHBIX BOJIH

10.2 [kana 31eKTPOMarHUTHBIX BOJH

103 DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoHOBBIE
' CBONCTBA CBETA

10 [IpakTuyeckue paboOTHI:
10.4 N3ydeHue cBOICTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbI0 MOOMIBHOTO
TenedoHa

105 dusnydeckue SBICHUS B IPUPOJIE: OMOIIOTHIECKOE JIEHCTBHE
' BUJIMMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHUI

10.6 TexHnuyeckue ycTpoicTBa: UCIOIb30BAHUE IJIEKTPOMAarHUTHBIX BOJIH
. JUIS COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11

11.1

JlyueBas monenb cBeta. IcTOUHUKYM CBETa

11.2

[IpsimonHENHOE pacpoCTpaHEHHUE CBETA

11.3

Otpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpakKeHUs CBETa

11.4

[Ipenomiienune cBeta. 3aKoH npenomMieHus ceera. [lomHoe BHyTpeHHEee
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OTpa’)K€HUEC CBCTA

11.5

JIunza. Xop jtyyel B IMH3E

11.6

OnTtryeckas cucremMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIa

11.7

I';ma3 kak onTudeckas cucTeMa. BJ'II/ISOPYKOCTB " JaJIbHO30PKOCTb

11.8

11.9

Paznoxxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioxkeHue

CIIEKTpaJIbHBIX LIBETOB. [[ucniepcus cBera

[IpakTryeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH yTiIa OTPAKEHHUSI CBETOBOTO JIyda OT yIJia
naJIcHusl.

N3ydeHue xapakTepuCcTUK N300pakeHUs MIPeIMETa B IJIOCKOM
3epKae.

HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHUSI CBETOBOTO Jy4a OT
yIJIa aJIcHUs] Ha TPAHMIIE «BO3AYX — CTEKIIO».

[Tonyuenune n300pakeHHI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONITUYECKON CHIIBI
coOuparoIe TUH3HI.

OMnBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OI1IBITEI IO BOCIIpHUATHUIO IBETA MTPCIAMETOB IIPU UX Ha6J'IIOI[CHI/H/I qgepes3

LIBETOBbIE (DUIBTPHI

11.10

dusnueckue sBICHUS B Mpupoac: 3aTMCHUA COJ'IHI_[a u HYHH, OBCTa

TeJ, ONTUYECKUE BJICHUS B aTMocdepe (1iBeT HeOa, pedpakuus,

pamyra, MUpax)

11.11

Texuuyeckue YCTPOI‘/’ICTBaI OYKH, INCPHUCKOII, (I)OToannapaT,

OIITUYCCKUEC CBETOBOIbI

KBAHTOBBGIE ABJIEHUA

OmnsiTel Pesepdopaa u miianerapHas Mozienb atoma. Mogens aToma
12.1 Bopa

Hcnyckanne u noryonieHrue ceera aroMoM. KBautsl. JInHeivarsie
122 CHEKTPhI

12

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHus

Crpoenue atomHoro siipa. HykioHHast MoJiens aTOMHOTO siipa.
124 N3otonet
12.5 PagnoaktuBHbie mpeBpamienus. [lepuoa nosypacnaga aTOMHBIX s€p
12.6 S nepHblie peakyu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO
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YHCCJI

12.7

BHCPFI/IH CBs31 aTOMHBIX SAJEP. CBs13b MacCHl U SHEpIrun

12.8

12.9

Peakuun cuntesa u nenenus saep. Mcrounuku sueprun CosiHLIA U
3BE3 ]
Snepunas sHepreruka. JlelicTBue paauoakTUBHBIX U3JIyUEHUN HA

KHUBBIC OpIraHNU3MBbI

12.10

[TpakTrueckue paboThI:

HabnroneHne CrijioniHpIX U IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanue TpEKOB: U3MEPEHNE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY
nyTtH (1o poTorpadusim).

N3mepenue paaroaktuBHOro (hoHa

12.11

@u3nYecKue SBICHUSA B IPUPOJIE: €CTECTBEHHBIN PAJMOAKTUBHBIN
(OoH, KOCMUYECKHE JIy4H, paJAMOaKTUBHOE U3JIy4YEHHE IPUPOIHBIX
MHHEPAJIOB, IEHCTBUE PAIUOAKTUBHBIX U3y4YEHUN Ha OpTraHU3M

YCJIIOBCKaA

12.12

Texuuyeckue y'CTpOI‘/’ICTBaI CIICKTPOCKOII, HHI[HBH,I[yaHBHBII’I AO3UMETD,

kamepa Bunbscona
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ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TpeOOBaAHUSA K MPeAMETHBIM pe3yJibTaTaMm 0a30B0Oro
MPOBEPSEMOro0 YPOBHS OCBOEHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
TpeOoBaHus o0mero odpaszosanus Ha ocHoBe PI'OC

[Tonnmanue ponu (GU3MKK B HAYIHOU KapTHHE MHUpPa; C(POPMUPOBAHHOCTH
0a30BBIX MPEACTaBICHUI O 3aKOHOMEPHOM CBS3U M [TO3HABAEMOCTH SIBJICHUIN
IPUPOIBI, O POJIU SKCIIEPUMEHTA B (U3UKE, O CHCTEMOOOPA3YIOLIeH POIH
(Gu3uKU B pa3BUTUH €CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH, 00
IBOJIIONMH (PU3MYECKUX 3HAHUN U MX POJIH B LIEJIOCTHOM
€CTECTBEHHOHAYYHOM KapTHHE MHUPA, O BKJIaJIe POCCUICKHUX U 3apyOeKHBIX
yu€HBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHNE IMPOLIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHMs 0 BUAAX MaTepuu (BELIECTBO U MOJIE), O IBHKEHUHU KaK criocode
CYIIECTBOBaHMs MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOCHUS
BEIIECTBA, O PU3NYECKON CYITHOCTHU SIBJIECHUI NPUPObI (MEXaHUYECKUX,
TEIUIOBBIX, HJIEKTPOMArHUTHBIX M KBAHTOBBIX ); YMEHHUE pa3inyaTh SIBJICHUS
10 OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUYECcKOe SIBIEHUE; YMEHHUE PACIIO3HABATh
MPOSIBJIEHUE U3YYEHHBIX (PU3NYECKUX SBJICHUH B OKPYKAIOILIEM MHUPE,

BBIACIIAA UX CYHICCTBCHHLIC CBOMCTBaA (HpI/I3HaKI/I)

BJ'IaIIeHI/IC OCHOBaMH IIOHATHHHOTO arrapara 1 CKMBOJIMYCCKOTO SA3bIKa
(1)I/I3I/IKI/I 1 UCITIOJIB30BAHUEC UX IJIA PCIICHUA yqe6HBIX 3aaa4; YMCHHUEC
XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IG SIBJICHUSA U ITPOLCCCHI,

HCIIOJIB3Yys Q)YHHaMeHTaHBHBIe U OMIIMPHUYCCKHUEC 3aKOHBI

YMeHne onuceBaTh HN3YUCHHBIC CBOMCTBA TeI U (1)I/IBI/I‘IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/I3I/IHGCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMU METOJIOB HAYYHOTO TIO3HAHHUSI C YUETOM COOIIOICHUS
mpaBujI 6€30macHOro Tpyaa: HabmoneHne PU3NUECKUX SIBIICHUM:

YMEHHE CaMOCTOSTEIbHO COOMPATh AKCIIEPUMEHTATBHYIO YCTAHOBKY U3
JAHHOTO Habopa 000pyI0BaHUS IO MHCTPYKIIMH, OTIMCHIBATH XOJ OTBITA U
3aIllMCBIBATh €TO PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,

MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN HU3NUECKUX BETUUHH:
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yMEHHE TUITAHUPOBATh U3MEPEHUS, CAMOCTOSTEIBHO COOMPaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY 110 HHCTPYKIIMH, BBIYUCIISATH 3HAYCHHUE
BEJIMYMHBI ¥ aHAJIM3UPOBATH MOJTYYEHHbIE PE3YJIBTATHI C YUETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

IPOBEICHNE HECIOKHBIX SKCIIEPUMEHTAIBHBIX HCCIIEI0BAHNH;
CaMOCTOSITENIEHO COOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY M IIPOBOJIUTH
UCCJIEJOBAaHHUE 110 HHCTPYKIIUH, TIPEICTABIIAT IOIy4YCHHBIE 3aBUCHMOCTH
(U3NUeCKUX BETUYMH B BUJE TAOIUI] U TPApUKOB, YUUTHIBATh TOTPELIIHOCTH,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBaHUA

[TonnMaHue XapaKTEPHBIX CBOMUCTB (DU3NYCCKUX MOJIeIeH (MaTepuaibHas
TOYKa, a0COTIOTHO TBEPIOE TEIIO, MOJICTH CTPOCHHUS Ta30B, )KUIKOCTCH 1
TBEPBIX TEJ, INIAHETapHAst MOJIENIb ATOMa, HYKJIIOHHAs MOJIEJIb ATOMHOI'O

Apa) ¥ yMEHUE IPUMEHSATH UX JJIs1 00bsACHEHHUS (PU3NIECKHUX TPOLIECCOB

VYMenue o0bsACHITE (1)I/I3I/IT-I€CKI/I€ MpoueCChbl U CBOMCTBaA TCJI, B TOM 4YUCJIC U B
KOHTCKCTC chyauHﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B HaCTHOCTH,

7 BBIABJIATH NPUYIUHHO-CIICACTBCHHBIC CBA3H U CTPOUTH OOBSICHCHHUE C OHOpOI\/JI
Ha U3YYCHHBLIC CBOMCTBA (I)H?»PI‘ICCKI/IX HBHGHHﬁ, (I)I/I3I/I‘-ICCKI/IC 3aKOHBI,

3aKOHOMECPHOCTHU U MOACIIN

YMenue pemiath pacu€THble 3a1a4un (Ha 06a3e 2 — 3 ypaBHEHHI), UCTIOb3Ys
3aKOHBI M (POPMYJIBI, CBS3bIBAIOIINE (PU3NUECKUE BETUUNHBI, B YACTHOCTH,
3alMUCbIBAaTh KPATKOC YCIIOBUC 3ala4M, BbIABIIATE HCAOCTAIOIINEC TaHHBIC,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ peleHus,
HCII0JIB30BAaTh CIIPABOYHBIC NAHHBIC, TIPOBOAUTH pacqéTm 1 OIICHUBATh
PEATMCTUYHOCTD MOTYYEHHOTO 3HAYCHHsI (PU3MUYECKON BETMUUHBI, yMEHUE
OTIPEENATh Pa3MEPHOCTh (PU3NYECKON BETUUYMHBI, TOJYYEHHOH Npu

pELICHNH 3a/1a4n

YMeHne XxapakTepu30BaTh PUHIHNIBI JCHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM YHcJie OBITOBBIX TPUOOPOB, M MPOMBIIIUIEHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB 10 X ONMHMCAHUIO, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKHUX

SIBIICHUI U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTHU

yMeHI/Ie HCITIOJb30BAaTh 3HAHUS O (I)I/ISI/I‘-ICCKI/IX SABJICHHUAX B HOBCGI[HCBHOﬁ
KU3HH JIJIs1 oOecrieueHrs 0€30MacHOCTH P 00paIIeHUH ¢ OBITOBHIMU

10 npubopaMy U TEXHUYECKHUMHU yCTPOICTBAMHU, COXPAaHEHHUS 30POBbS U
COOJTIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

MOHMMaHHe HEOOXOIMMOCTH MPUMEHEHHS! TOCTHXKEHUH (PU3NKH 1
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TEXHOJIOTHI AJI1 palliOHAJIBHOT'O IIPUPOAOIIOJIb30BAHHUA

OnbIT noucka, mpeodpa3oBaHus U MpeCcTaBIeHHs HH(OpMaLUU
(U3MIECKOro coiepKaHusl ¢ UCTIONb30BaHNEM HH(POPMALIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBAThH JOCTOBEPHOCTD
MOJIy4eHHOW WH(OpPMAIIMK HA OCHOBE MMCIOIIUXCS 3HAHUHN U

" JIOTIOJTHUTEIIbHBIX UICTOYHUKOB; YMEHHUE UCIIOJIB30BATh TP BBIITOJIHEHUU
y4eOHBIX 3aJJaHU{ HAYYHO-TIOMYJISIPHYIO JINTEPATYPY PUZNIECKOTO
COJZIepKaHus, CIIPABOYHBIE MATEPHUAJIBI, PECYPCHI C€TH MIHTEpHET; BilafcHNe
0a30BbIMU HaBbIKaMM NpeoOpa3oBaHMsi UHPOPMALIMK U3 OJHON 3HAKOBOM

CHUCTCEMEBI B IPYTI'YIO, YMCHHUEC CO31aBaTh COOCTBEHHBIE ITUCEMEHHBIE U YCTHBIC

COOOIIEHUsT HA OCHOBE HH(POPMAITUHN U3 HECKOJIBKUX UCTOYHHKOB

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 7 oT 19.12.2025. UcnonHutens: AdaHackesa O.B. 0 AIEKTPOHHbIA
CrpaHunua 53 3 64. CTpanuua cosgara: 19.12.2025 16:50 =¥ TATAPCTAH



IHEPEYEHbB 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
PU3UKE

Kox

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

MEXAHUWYECKUE ABJIEHUA

1.1

1.2

1.3

1.4

1.5

MexaHudeckoe JBHXKCHUC. MaTepI/IaJ'IBHaH Touka. CrucTeMa oTcuéTa.

OTHOCHUTEIBLHOCTh JABUXKXCHUA

PaBHOMepHOE 1 HEpaBHOMEpHOE JBUXkeHUE. CpeaHss ckopocTs. PopMmyna ams

BBIUMCJICHHSI CPEIHEN CKOPOCTH: V = S/t

PaBHOMepHoe HpﬂMOHHHCﬁHOC JABHXKXCHUC. 3aBHCHMOCTD KOOpJAUHATHI TCJIa OT

BPEMCHHU B CJIy4ac€ PaBHOMEPHOI'O HpﬂMOJ’IHHGﬁHOFO JBHXKXCHUA:

x(t)=x,+vt
Fpa(bI/IKI/I 3aBUCHUMOCTH OT BPECMCHH JIsI ITPOCKIHMU CKOPOCTH, ITPOCKIUHN
HepeMeIlIGHI/IH, myTu, KOOpI[I/IHaTBI HpI/I paBHOMepHOM HpﬂMOJ’IHHCﬁHOM IBUXXCHHUN

3aBUCUMOCTH KOOPJIMHATHI TeJIa OT BPEMEHU B CITy4ae paBHOYCKOPEHHOTO

HpHMOHHHCﬁHOFO JABHKCHHA:

Syf)=vy = f+ay =

t3| "

CDOpMy.]'ILI I TIPOCKI WU NIEPEMECIICHUS, ITPOCKIIUH CKOPOCTU U ITPOCKIINU

YCKOPEHHS TPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUM:

2
.Sx(r)=vﬂx-r+ax-i.

U_\'('f) =Upy T, L,

a,(f)=canst,

a3 o]

U:I‘ - L)1.'; =2{.’_TST
['padmky 3aBUCUMOCTH OT BPEMEHH ISl TIPOCKIIUK YCKOPEHHUS, TIPOSKITHH
CKOpPOCTH, MPOCKIHNHU IIEPEMCUICHUA, KOOPAUHATHI IIPU PABHOYCKOPCHHOM

HpﬂMOJ’II/IHeI\/’IHOM JABUXXCHUU

CBobomnoe manenue. GopMyIibl, OMMMCHIBAIOIINE CBOOOTHOE TTAICHHE TeJla 0
BEPTUKAIIU (ABUKEHUE TEJIa BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTU 3EMIIN).
['paduku 3aBUCUMOCTH OT BPEMEHH ISl MPOEKIIMH YCKOPEHUS, TPOEKIIUU CKOPOCTH

" KOOPAUHATEI ITPHU CBOGOI[HOM MaacHUU TCjia IO BEPTUKAIN
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CkopocTb paBHOMEPHOTO JBMKEHHUS TeJla M0 OKpYKHOCTU. HanpaBienue ckopocTu.

®opmya 17151 BBIYUCICHHS] CKOPOCTH Yepe3 painyc OKPYKHOCTH U MEPUO/T

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE yckopeHue. Hanpapienue eHTpoCcTpeMUTENLHOTO

yckopeHusi. @opmyiia sl BBIYUCICHUS] YCKOPEHUS:

1.6 5
o
=R
dopmyiia, CBA3BIBAIONIAS IEPHOJ U YACTOTY OOpAIICHUS:
v = 1
T
Macca. [InotHOCTh BemecTBa. dopmyra 1isi BBIYUCICHUS TUIOTHOCTH:
o= m
1.7 V

1.8 Cuna — BektopHas ¢pusudeckas BennunHa. CliokeHue Cuil

1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CUJIbL, ACHCTBYIONIEH Ha

TCII0

Bzaumopeiicteue Ten. Tperuit 3akoH HproToHa:

TpeHHe IMOKOsA U TPEHUEC CKOJIbKCHHA. (DopMyna JJI1 BBIYUCIICHUSA MOJAYJISI CUJIbI

TPCHUS CKOJILXKXCHUA:

1.12 F N
p=H-4
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Hedopmarnus Tena. Yupyrue u Heynpyrue aepopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

1.13 F=k-Al

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

My -4
F=Gg. -1 _2%
I'L
1.14  Cwuna TsbkecTd. Y CKOpeHHE CBOOOHOTO TaACHUSI.
®dopmyra /711 BBIYUCIICHHS CHIIBI TSHKECTH BOJIM3M MOBepXHOCTH 3emun: F = mg.
JBmxenue ranet Bokpyr Connua. [lepBas kocMuyeckas ckopoctb. HeBecomocThb

U TIeperpy3Ku
Wmmnynbe Tena — BekTopHast pusnueckasi BEeIHUrHA.
1.15 P=mi

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
116 p=myU +iU; =const
PeaxTtuBHOE NBUXKEHHUE

Mexanunueckasi pabora. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=FFoosct

MexaHnyeckast MOLHOCTD:
1.17

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJISA BBIYUCIICHU A

KMHETUYECKON YHEPIUH:

2
o

g Er=—3
Teopema o kuHeTHueckou s3Heprun. Gopmyia 1 BHIYUCICHUS OTCHIMAIBHON

OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:
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E,=mgh

Mexanandeckas OHEPIu-i:

E=E,+E,

1.19 .
3akoH COXpPaHCHUA MEXAHUYCCKON DHECPIUM. CDOpMy.]'Ia JJIs1 3aKOHA COXpaHCHUA

MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHUs: £ = const.

HpeBpameHHe MEXaHUYEeCKOMH QHCPI'MH IIPpU HAJIMYUU CUJIbI TPCHU .

[IpocThie MexaHU3MBI. «3010TOE MPABUIIO» MEXAHUKHU.
Preruar. MomenT cuiisl: M - Fl.

VYciioBue paBHOBECHS pbluara:

M +M, +..=0

[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

1.20

n= Anonesnas
A‘S&TI:E"IBEEHH

[aBiienue TBEpIOTO TENA.

CDOpMYJ'Ia JJI1 BBIYMCIICHUA JaBJICHUA TBépI[Ol"O TCIa:

_F
p=%-

JlaBneHue raza. ATMocgepHoe AaBlICHHE.
1.21
lMunpocratuyeckoe naBieHne BHYTPH KUIKOCTH.

CDOpMYJ'Ia JJIsL BBIYUCIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22  3axkon Ilackand. ['mapaBnuueckuii mpecc

3akoH Apxumena. @opMya Jjisl OMpeIeTICHUS BRITATKABAIOIICH CHITHI,

I[eI‘/JICTByIOH_ICI‘/’I Ha TCJIO, HOTPY)KéHHOC B XXUJAKOCTB UJIM ra3s:

1.23
Fam =PEV
VYcenosue mnaBanus tena. [imaBanue cy 0B U BO34yXOIUIaBaHUE
194 Mexanuueckue kojeOanus. AMIUIMTY/a, IEpUO U YyacToTa Konebanuit. @opmyna,
' CBSI3bIBAOILAS YACTOTY U MEPHOJ] KOJIeOaHHA:
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125 Marematrueckuil U NpyKUHHBIM MasTHUKY. [IpeBpanienue suepruu npu
K0J1e0aTeIbHOM JIBUKEHUU

1.26  3aryxatomue xKonebanus. Bernyxnennsie konedanus. Pesonanc

Mexanunyeckue BoiHbI. [IpogonbHbIE U TONEPEYHBIE BOJIHBL. [[1MHA BOJIHBI U

CKOPOCTB paCipoCTpaHCHUsS BOJIHBI:
1.27
h=v-T

128 3ByK. 'poMKOCTB U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha TPAHUIIE IBYX
' cpen. Hdpa3ByK U yIbTpa3ByK
Ipaxmuueckue pabomul
N3Mmepenune cpeHeil II0THOCTH BEILIECTBA; apXUMEIOBOM CHIIbIL; )KECTKOCTH
NPYKUHBL;, KOAPPUITUEHTA TPSHHS CKOJBKCHHSI; pAOOTHI CHITBI TPEHUS, CHITBI
VIPYTOCTH; CPEAHEH CKOPOCTH JABHKEHHUS OpycKa MO HAKJIOHHOM IIIOCKOCTH;
YCKOpEHUs OpycKa Mpy ABMKCHHUH IO HAKIIOHHOW TUIOCKOCTH;, YaCTOTHI U TIEPHOAA
KoJe0aHU MaTeMaTUYeCKOTr0 MasSTHHUKA; YACTOTHI U TIepHoa KoleOaHu
MPY>KWUHHOTO MAasITHUKA; MOMEHTa CUJIbI, JCHCTBYIOIIErO Ha phluar; paboThl CHJIBI
VIPYTOCTH MPHU MOIBbEME TPy3a C MOMOIIBI0 HETIOABIKHOTO 0710Ka; pabOThI CHUJIBI
129 YOPYTOCTH MPHU MOABEME IPy3a ¢ MOMOIIBIO MTOABUKHOTO OJI0KA.
' HccnenoBaHue 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00bEMa MOTPYKEHHON YacTH
TejIa ¥ OT TNIOTHOCTH JKUJIKOCTH;, HE3aBUCUMOCTH BBITAIKHUBAIONICH CHITBI OT MACCHI
TeJIa; CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO IABJIEHUS U OT poJaa
MMOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HUKAIOWIECH B MIPYKUHE, OT CTENEHU
nedopMaIuu IpyKUHBI; YCKOPEHUs OpyCKa OT yrila HaKJIOHA HAIpaBJIsIOIIeH;
nepuo/ia (4acToThl) KoJieOaHWH HUTSHOTO MAasSTHUKA OT JJTMHBI HUTH; TIEpUOa
Kosie0aHul MPY>KUHHOTO MAasiTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBL;

HCCIICOJOBAHUEC HC3aBUCUMOCTHU IIEPpHUOJa KOJICOAHHMH HUTSIHOIO MasTHHKA OT MacChl

rpy3a. IIpoBepka yciaoBHs paBHOBECHS ppluara

Qusuueckue A61eHUs 8 Npupooe: TPUMEPbI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B
JKUBOW U HEXXUBOU NIPUPOJE, NEHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE,
130 IIPWIUBBI U OTJIUBBI, IBIKEHHE MJIaHET COTHEUHOM CHUCTEMBI, PEAKTUBHOE
' JIBDKEHUE JKUBBIX OPraHU3MOB, pblUaru B TeJl€ YeJIOBeKa, BIMSHUE aTMOC(EPHOTrO
JIaBJICHUS Ha )KUBOI OpraHu3M, IIaBaHUE PbIO, BOCIIPUATHE 3BYKOB KUBOTHBIMH,

3EMIICTPSACCHUC, CceMCMUUECKIE BOJIHBI, HYHAMH, 3X0O
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Texnuueckue ycmpoticmea: CIUIOMETP, TaTYUKU TOJOKEHUS, PACCTOSHUS U
YCKOPEHHUS, JIMHAMOMETP, OAIIUITHUKY, PAKEThI, PblYar, MOABUKHBIN 1
131 HEMOJIBWKHBINA OJIOKH, HAKJIIOHHAS TJIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY,
' COOOILAOIIMECS COCY/Ibl, YCTPOMCTBO BOAOIIPOBOAA, I'MIpaBIMUECKUI IIpecc,
MaHOMETp, 6apoMeTp, BEICOTOMED, MOPIIHEBOI HACOC, APEOMETP, IXOJIOT,

UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE
2 TEIIVIOBBIE ABJIEHUA
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.

2.1 Mopnenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEILIECTBA.

Kpucrannuueckue u amopgHble Tena

25 JBrxkenue yactul BeniecTBa. CBsA3b CKOPOCTHU ABMIKEHUS YaCTHULL C TEMIIEPATYPOH.
BpoyHoBckoe nBmxenue, auddysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS
2.4  TemnnoBoe paclIUpeHUE U CHKATUE
2.5 TennoBoe paBHOBECHE

26 BuyTtpennss sueprus. Pabora u Teronepenada kak crnocoObl H3MEHEHHs
BHYTPEHHEHN HEPrUun

2.7 BI/II[BI TCIIoNEpCaavun: TCIJIOMPOBOAHOCTh, KOHBCKI WA, N3JTYUYCHUEC

HaneBaHI/Ie H OXJIAXKJICHUC TCII. KommuectBo TemIoThl. Y IenbHasS TEINIOEMKOCTD:

28  Q=cm(t,—t,)

3akoH COXPAaHCHUS SHCPIUH B TCIIJIOBBIX MTPOLECCAX. ypaBHeHI/Ie TCIIJIOBOI'O

OanaHca:
2.9
O+0,+..=0
Ucnapenue n konaeHcanus. Mi3aMeHeHne BHyTpeHHENW SHEPTUU B IIPOLIECCE
UCIapeHus U KoHJaeHcanuu. Kunenue sxukoctu. Y aelbHas TemioTa
2.10

napooOpazoBanus: L = O/m

2.11  BnaxhHocTh BO3AyXa

512 [1naBnenue n kpucramunzanus. i3MeHeHrne BHyTpEeHHEN SHepTrun P IJIaBJIEHUU U

KpucTallin3aliuu. VI[GHBHaH TCILJIOTA IIJIaBJICHUA:
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BryTpeHHss dHeprus cropaHus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOPAaHUs TOIUIMBA: g
213 =0/m

2.14  Ipunuuns! paboTs! TemoBbix apurateneit. KI1/I teruioBoro apurarens

IIpaxmuueckue pabomuwl
H3mepeHue yaeapHOM TEMI0EMKOCTH METAJUIMYECKOTO LIWIIMHAPA; KOJIMYECTBA
TETUIOTHI, TOJYYEHHOTO BOAOH KOMHATHOH TeMIepaTypbl (UKCHPOBAHHON MacChl, B
515 KOTOPYIO OIIYILLIEH HarpeThli MWINHAP; KOJIUYECTBA TEILIOTHI, OTAAHHOTIO HATPETHIM
' LUJIUHAPOM, IIOCIIE OIIYCKaHUs €ro B BOJly KOMHAaTHOM TEMIIEPaTypbl;
OTHOCHUTEJIBHOM BJIAYKHOCTHU BO3/yXa; YACIbHOM TEIJIOTHI IUIABICHMS JIbJA.

HccenenoBanue n3aMeHeHUs TEMIIEPATYPbl BOJBI IPH PA3JIMYHBIX YCIOBUSAX; SIBJICHUS

TEmI000MeHa IIpu CMCIIUBAHUHU XOHOHHOﬁ n FOqueﬁ BOJIbI; IIpoLeCCa NCIIapCHUsA

Dusuueckue s61eHUs 8 npupode.‘ MOBCPXHOCTHOC HATAKCHHUE U KAITUIIJIAPHBIC
2.16 SABJICHUS B IIPUPOAC, KPUCTAJIIBI B IPUPOJAC, U3TTYUCHUC COJ'IHI_[a, 3aMEp3aHuC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoticmea: KaluUIAPbL, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIIOB,
517 JKUJKOCTHBIM TEPMOMETP, JaTYUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIIICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOUHA, ABUTaTEIb BHYTPEHHETO

CrOpaHHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 3HCKTpH3aI_[I/I$I TECII. I{Ba BUJA SJICKTPUUCCKHUX 3apsAa0B

3.2 B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsaa

34 Onektpruueckoe nose. Hanpsk€HHOCTE anekTpuyeckoro nois. [puanun
CYINEPIIO3UIINH IEKTPUUECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenn QJICKTPHUYCCKUX 3apsA10B. I[eﬁCTBHe SJICKTPHUYCCKOTO ITOJIAA Ha
OJICKTPHUYCCKUEC 3apsAabl. HpOBO,ZIHI/IKI/I " JUDJICKTPHUKHU

[TocTostHHBIN dNEeKTpUYECKU TOK. JleHCTBUS deKTprudeckoro Toka. Cuma Toka.
3.6  Hanpsxenue.
I=q/t,U=A4/4
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3.7

DIJIEKTPHUYECKOE COTPOTHUBIICHHE. Y ICIIBHOE 3JIEKTPUUECKOE CONPOTHBIICHHE:
R =pl/S

3.8

3.9

3akon Oma 1 yyacTka anekrpudeckoit nenu: [ = U/R

ITocnenoBarenbHOE COCAUHEHUE IIPOBOAHHKOB:
1, =1,. U=U,+U,. R=R, +R,
Hapannenbﬁoe COCAMHCHHUEC ITPOBOJHUKOB PABHOI'O COIMPOTHUBJICHUA:

L{zL@:I:IlJrI::R:%.

el

CMenranHbIe COCAMHCHUA ITPOBOJHHUKOB

3.10

3.11

Pa6ota u MomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul

3akoH Jlxoynsa — Jlenna:

O=I"R-t

3.12

3.13
3.14

OmngIT 3pCTez[a. MarauTHoe€ I10J1e IIpAMOTO MPOBOAHUKA C TOKOM. JInHumn

MarHUTHOW UHAYKIUH
MarsauTHOE 110JI€ TOCTOSIHHOI'O MaruuTa. BzanMoelcTeie NOCTOSHHBIX MAariuTOB

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

3.15

Oneitel @apanes. SABnenue snekrpoMarHuTHON MHAYKLUU. [IpaBuino Jlenna

3.16

Ilpakxmuueckue pabomul

W3mepeHue 37eKTpUUecKOro COMPOTUBIEHUS PE3UCTOPA; MOIIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B POBOJIHUKE
(pe3ucTopsl, TaMIIOYKa), OT HAMPSDHKEHUS Ha KOHI[AX MMPOBOJHUKA; 3aBUCUMOCTH
COTIPOTUBIIEHUS OT JUIMHBI TPOBOJHHUKA, IUIOIIAN €T0 MONEPEYHOro CEYSHHUS U
YAEIBHOTO COMPOTUBIICHHUS.

[TpoBepka mpaBuiia AJsl AIEKTPUUECKOTO HAMPSKEHUS MIPU MTOCIIEI0BATEIbHOM

COCAMHCHUH MPOBOAHUKORB; ITpaBUJia JIsI CUJIBI QJICKTPUYCCKOI'0 TOKA IpU
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napauieIbHOM COeIMHEHUU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qu3suueckue s61eHUs 8 npupoode: SEKTPUIECKHE ABIIeHUs B aTMocdepe,
AIIEKTPUYECTBO )KUBBIX OPTaHU3MOB, MAarHUTHOE T10JIe 3eMJTH, IpeiQ MOIIOCOB,

POJIb MAaroHuTHOI'O IIOJIA JJIA ) KU3HH Ha 3CMJI€, MOJIAPHOC CUAHUEC

3.18

3.19
3.20
3.21
3.22
3.23

Texnuueckue ycmpoticmeéa: 31€KTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYHMK DIIEKTPUUYECKON SHEPTHH, FIEKTPOOCBETUTEIbHBIEC IPUOOPHI,
HarpeBaTeIbHbIE AIEKTPOIIPUOOPHI (TIPUMEPHI), HNEKTPHUECKUE MTPEIOXPAHUTEIH,
3JIEKTPOMArHMT, 3JEKTPOJIBUTaTeIb IOCTOSHHOIO TOKA, TEHEPATOP MOCTOSHHOIO

TOKa
3JI€KTpOMaFHI/ITHI)I€ BoxaHusl. IlIkana SJICKTPOMArdMuTHBIX BOJIH
JlyueBasg mozenb cBeta. [IpsamosinHEHOE pacIpOCTpaHEHHUE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkaio

[Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHS CBETA

Hucniepcus ceera

3.24

3.25

3.26

3.27

JIunza. Xop nyueit B tun3e. @okycHoe paccrosiHue auH3bl. OnTHyecKas cuia
a3l D = 1/F

I'na3 kak ontuyeckas cucrema. OnTuueckue npruOopbl

IIpakmuueckue pabomoi

W3mepenue onTHYeCcKon CUITbl COOMPAOIIEN JTMH3bI; (POKYCHOTO PaCCTOSIHUS

coOuparo1ie JUH3BI (110 CBOMCTBY paBeHCTBA pa3MepOB MpeAMETa U N300pakeHus,

KOTJla IpeIMET PacIoioKeH B ABOMHOM (oKyce), MoKa3aTens IpeIoMICHHS
CTeKJIa.

HccnenoBanue cBOMCTBA N300paKeHUSI, TOTYUYEHHOTO C TIOMOIIBIO COOMparoIiei
JIUH3BI; U3MEHEHUS (DOKYCHOTO PACCTOSIHUS IBYX CJIOKEHHBIX JIUH3; 3aBUCUMOCTH
yTrJla IpeJIOMJIEHUsI CBETOBOT'O JIy4a OT YIJIa MaJ€HUs Ha TPAHUIIE «BO3AYX —

CTCKJIO»

Qusuueckue saeneHus 6 npupode: 3atmennst Conria u JIyHsl, 11BeTa Te,

ONTHYECKHE SBJIEHUS B aTMocepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28

4.1

Texnuueckue ycmpoticmea. 04KH, IEPUCKOI, (poToarmapar, OonTHYECKUEe CBETOBOIbI

KBAHTOBGIE SABJIEHUA

PannoaktuBHOCTh. Anb(a-, 6eTa-, ramma-usnydenus. Peakuun ansda-u Oeta-

pacnana

4.2

OmnsiThl Pesepdopaa no paccesnuto anbha-dactuil. [lnanerapuas Moens aToma
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4.3 CoctaB aroMHOro sifjpa. M3orornsl

4.4 [lepuon nmonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPaHEHUS 3apsJ0BOIO U MAaCCOBOTO YHCET

Qusuueckue s61eHUs 6 NpUpode: eCTECTBEHHBIN paJlOaKTHBHBIN (oH,
4.6  KOCMHYECKHE JTY4H, PaIMOaKTUBHOE U3JIy4€HHE IPUPOIHBIX MUHEPAJIOB, AeCTBHE

PaAOaKTUBHBIX H3Hy‘-ICHPII>i Ha OpraHu3M 4CJIOBCKa

47 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, UHIUBUAYAIbHBIN J103UMETP, Kamepa
Bunscona, simepHast sHepreTuka
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