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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKCHHM M TpeOOBaHUII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM peaepanbHOil paboueil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Duznkay.

Conepxanne mporpaMmbl MO (U3MKE HaAMpaBieHO HaA (QopmMupoBaHHE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYAlOIIUXCS M OPTraHU3aIUi0 H3Y4YeHUs
Gu3MKM Ha NEATebHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMIHOCTHBIM U METANPEAMETHBIM Pe3yJIbTaTaM O0yJeHHUs, a TaK¥Ke
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX TPEIMETOB HAa YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gu3rke ycTaHaBiIMBaEeT paclpeiesieHue yueOHOro MaTepuana
o rojaM oOydeHus (1o Kjaccam), mpejjaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3YYEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00ydarommxcsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJIbI0 OKa3aHHUs METOJUYECKOU
MOMOIIM YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®u3nKa ABISETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SBJICHUN, HW3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (U3NIECKOU
reorpadueif, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
IpeloCTaBiIsieT Haumbojee SCHble O00pa3lbl MPUMEHEHHUS HAyYHOTrO METoja
MO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOro OoOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpeca K HayKe y 00yJaromuxcs.

N3ydenne ¢uzuku Ha 0a30BOM ypOBHE MPENANOJAracT OBJIAJICHHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

* HAYYHO OOBSCHATDH SIBJICHUS;

* OLICHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O MCCIICIOBAHUS;

e UWHTEPNPETUPOBATH  JaHHBIE W  HWCIOJL30BaThb  HAyYHBIC
JI0KA3aTeNbCTBA JJIS TIOTYYCHUS BBIBOJIOB.

Henmn wu3ydeHuss (PU3MKH HAa YypOBHE OCHOBHOIO OOIIEro o00Opa3oBaHHS
onpenenensl B Konmeniuu mnpenogaBaHusi yyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin @epepauuu, pean3yrOMIMX
OCHOBHBIE  00II€00pa3oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Konnerun MunucrepcrBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOaI OT 3
nekabps 2019 r. Ne [1K4BH).
Heau uzyyenus pusnku:

npUOOpETeHNE WHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YUYCHHUIO TPUPOMABI, PAa3BUTHE WX HHTEINICKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAHUS U (OPMHUPOBAHUE
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTara H3yYCHUS
OCHOB CTPOCHHS MaTepUH K (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEICTABICHUNH O POJIWM (PU3UKK Il Pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXHBIX  cepax  Oyaymien
poeCCHOHAIILHON JIeSITEIFHOCTH, CBSI3aHHOU C (DM3UKOM, TOJTOTOBKA K
JagbHEHUIIeMy OOyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONINUX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

NpUOOPETEHUE YMEHUHN OMHUCHIBATh U OOBACHATH (DU3WUYECKHUE SIBICHUS C
WCIIOJIb30BAHUEM TTOJTYICHHBIX 3HAHW;

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacdETHBIX 3adad  C
UCIIOJIb30BaHUEM busznuecKux MOJIeTIeH, TBOPYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATE OIBITHI,
nabopaTopHble  pabOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE NMPUEMOB PabOThl ¢ MH(popMaIen (HU3NIECKOTO COJECpPIKAHMS,
BKJIIOYAsi MHPOPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHIECKOE OIICHUBaHUE MH(POPMAIIHH;

3HaKOMCTBO €O c(hepamu poecCHOHATBEHOM MEeATeTLHOCTH, CBI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (PU3NYECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/ieN0), B 8
Ki1acce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 gaca (3 gaca B HeZel0).

[Ipeasiaraemplii B mporpamMme 1o (U3MKe MepeyeHb JadopaTOpHbIX padoT U
ONBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTEIb JIEJaeT BIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAKOILEr0 MUPA.

®usuka — Hayka o npupoxe. fABneHus npuponbl. DU3NYECKUE SIBICHUSA:
MEXaHUYECKUE, TEILUIOBBIE, JIIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BeIUMUMHBL. M3Mmepenue ¢uznueckux BenuduH. Duznueckue
npubopsl. [lorpemHocts u3mepenunit. MexxayHapoaHasi CucTeMa eMHHUII.

Kak ¢usuka u [apyrue eCTeCTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcTecTBeHHOHAy4HbI METOJ IO3HAHMS: HAOJIOJEHHE, IMOCTAHOBKAa HAYyYHOIO
BOIIPOCA, BBIJIBIDKEHHUE THIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemoro sBieHus. Onucanue Gu3NUecKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC
SIBJICHHSL.

2. dusuyeckue NpuOOPHI U MPoIeaypa MPSIMBIX U3MEPEHU aHATOTOBBIM U
1M (PPOBBHIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue UEHBI IE€IEHUS HIKaIbl U3MEPUTEIBLHOTO TprbdOpa.

2. M3MepeHue pacCTOsIHUM.

3. Usmepenue o0bEMa )XUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. 3MepeHue Temmneparypbl MpPU MOMOIIM KUIAKOCTHOTO TEPMOMETpa H
JaTYAKA TEMIIEPATyPHI.

6. IlpoBeneHue uccieNOBaHUs MO MPOBEPKE THIOTE3BI: JAIBHOCTH IOJIETA
HIapuKa, MyImEeHHOr0 TOPU30HTAIBHO, TeM OoJiblle, YeM OOJbIlle BhICOTA
yCKa.

Paszpnes 2. IlepBoHayasbHbIe CBEACHUS 0 CTPOCHMH BeLeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, HUX pa3Mmepbl. OINbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrkenne yactul BemiectBa. CBSA3b CKOPOCTH JBUKEHHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBwmwxkenue, auddysus. BzaumoneicTBue yactuil
BEILIECTBA: MPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPABIX
(kpucTaminmyeckux) Teia. B3anMocBsi3b MEXK]y CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jlemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBH>KECHHUS.



2. HaGmonenue nuddysum.
3. HaGmionenue  siBneHui,  OOBSACHAIOMIMXCA  MNPUTSIKEHUEM  WIH
OTTAJIKMBAaHUEM YaCTHII BEIIECTRA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadmii).
2. OnbITHI MO HAOJIOICHUIO TEIJIOBOT'O PACHIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUI MOJICKYJISIPHOTO TPUTSIAKEHUS.
Pa3nen 3. /IBu:keHre U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeniHsisi CKOpOCTh IIPM HEPABHOMEPHOM IBHKEHUHU. Pacuér nmyTu u
BPEMEHHU JIBUKEHUS.
SBneHne nHepuMM. 3aKOH HMHEpUUH. B3auMoAenCTBHE TeNl KAaK IPUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUsA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULIC
00BéMa BellecTBa.
Cuiia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ NOMOIIBIO AUHAMOMETpA. SIBJIICHUE TITOTCHHS U CHUJIa
TsokecTd. Culla TSHKECTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX MO OJHOW IpsiMoM. PaBHonelcTBytomas cui. Cuia TpeHUsl.
TpeHue CKoJIbXKEHUS U TpeHUE MOKosA. TpeHre B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenune MexaHUYECKOrO ABUYKEHHUS Tea.
2. M3mMepeHue CKOpOCTH NMPSMOJIMHENHOTO JBUXKEHUS.
3. HaOmtonenue siBneHus MHEPIUU.
4. HalmoneHne n3MEeHEeHUs: CKOPOCTHU MPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHE Macc MO B3aUMO/JICHCTBUIO TEJL.
6. CnoxxeHue CuJjl, HallpaBJICHHbBIX IO OJTHON MPSIMOM.
Jlabopamopnuie padomol u onvimol.
1. OmpepenieHne CKOPOCTH PABHOMEPHOT'O JBIXKEHMS (IIApUKa B HKUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK Jajee).

2. OmnpeneneHue CpeaHEl CKOPOCTH CKOJbXEHUS OpycKa WM IIapuKa 10
HaKJIOHHOM IIOCKOCTH.
Ornpenenexue mI0THOCTU TBEPIOTO TENA.

4. OmbITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHUs (aedopmariin)
NPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BEca Tella U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN U ra3oB..



Hanenue. CriocoObl yMEHBIIICHUSI ¥ YBETUYCHUS NlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oTr o0bEma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH W razamu. 3akoH [lackans. IIneBmarnueckue
MAaIuHbBL. 3aBUCUMOCTh JABJCHUS JKUIKOCTA OT TIyOWHBI. [ umapocTaTudeckuid
napanokc. Coobmaromuecs: cocyapl. [ uapaBandyeckue MexaHU3MBbI.

AtMocdepa 3emnn u atMocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3ayliHON oOonouku 3emuu. Omnbit Toppuuemnu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha IOTPyKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.

A A e

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBiueHUs ) KUAKOCTBIO U Ta30M.

Coobmaromuecst Cocybl.

['mppaBnuueckui npecc.

[IposiBienue necTBUs aTMOCPEPHOTrO TABJICHUS.

3aBHCHMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHOW YaCTU
TeJa ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITANIKUBAIOLIEN CUIIBI BECY BBITECCHEHHOM KUIKOCTH.
VYcnoBre miaBaHus TEN: IUIABAaHUE WIM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwvie padoomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMa OTPYKEHHOH B
XKUJKOCTb YaCTH TEJA.

OnpeneneHue  BBITAJKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAJKUBAIOILIEH CUIIBL, IEMCTBYIOLIECH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
onpeesIeHUe €€ TPy30M0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3on0otoe mpaBuno» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. Kunernueckas W TOTEHOHAIBHAS DHEPTHS.
[IpeBpalieHre 0THOrO BUIa MEXAHUUECKOW SHEPTUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TeEIa

110 TOPU30HTAJILHON IIOBEPXHOCTH.
2. HccnepgoBaHue yciaoBUN PaBHOBECHS phlUara.
3. UMsmepenue KII/] HakK1TOHHOM IJIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUN.
8 KUIACC

Paszpnes 6. TerioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOU TEOPUH CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPXKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopaenu TBEPAOTO, JXKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYJIIPHO-KMHETUYECKOW TEOPUH.
CmaumnBaHKe U KallWUISIPHBIE SIBJICHUS. TerioBoe pacliupeHnue U CKaTHeE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTtpenHsis sHeprus. CnocoObl W3MEHEHHs] BHYTPEHHEW SHEPIruu:
Teronepeaada 51 COBEpLICHUE paboTHI. Bunpr TeIUIONEepeaaum:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3TyUCHHE.

KonuyectBo TemnoTel. YenabHas TEMJIOEMKOCTh BEIECTBA. TeMIoo0OMeH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHHE KPUCTAUIMYECKUX BEHIECTB. YJelbHAas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTyphl KHUIIEHHS OT aTrMochepHOTro
JABJICHHUS.

Brnaxnocts BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPaHUs.

[Tpuntuner pabotel TemmoBeix aurareneid KIIJ[ TemmoBoro aBurarens.
TerutoBble IBUTaTENIN U 3alIUTA OKPYKAOLIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaOmonenne OpoOyHOBCKOTO JIBHIKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habnronenue siBieHN CMauyuBaHUS U KaWUISPHBIX SIBIICHUM.
Habntonenue TenioBoro paciuimpeHus Ted.

N3MeHnenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpEBaHUU WIIU
OXJIAKJICHUH.

[IpaBuna uamMepeHus TEMIEPATYPHI.

Bunsl Tenonepenaun.

OxutaxkieHue npyu COBEpUIEHUU paOOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CUJIAMH.
CpaBHEHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmronenue kumneHusl.

Habnronenue nocTostHCTBa TeMIIepaTyphl IIPH TIJIaBICHUH.
Mojenu TemIoBbIX JIBUTATENEH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYIKEHHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TTPUTSHKCHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE MITPUILIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHUA BO3JAyXa OT €ro
00bEMa 1 HarpeBaHUs WA OXJIAXKICHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIEpaTyphl.

HaGntonenne wu3MeHeHUsT BHYTpPEHHEH OHHEpruM Tella B pe3ysbTare
TEerUIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBieHUs TEMIOOOMEHA MPU CMEIIMBAHUU XOJOJHON H
ropsiueu BOJBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEMI000MEHE C HArPEThIM METAITTUYECKUM ITUITUHAPOM.

Onpenenenne yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OmnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

Omnpenenenre yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiaekTpuyecKkue U MATHUTHBIE SIBJICHUS.

Dnexktpuzanus Ted. JBa poja »sneKTpUYecKuX 3apsanoB. BzaumogeinicTBue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAJI0B U PACCTOSIHUS MEXKY TEJIaMM).

Onektpuueckoe mnoie. Hanpsok€HHOCTh 3iekTpudeckoro mnoiist. IlpuHuumn
CYNEpIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUA
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIECKTPUUECKUH TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckass unenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IETBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH Oma
o ydactka nend. [locnepgoBarenbHOe W mapajlieNibHOE — COCIMHEHHE
IIPOBOJIHUKOB.

Pabora w MoOmIHOCTH 3JEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHblE ~ MarHuThl.  B3aumMoaeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruutHoe nosne. MarHuTHoe 1ose 3eMJIM U €ro 3Ha4eHUe JJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpumeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJISl HA TPOBOAHUK C TOKOM.
DJIEKTPOJIBUTaTeNIb IMOCTOSSHHOTO TOKa. lcronbp3oBaHuE >JEKTpOJBUraTelie B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHUTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DIIEKTPOreHepaTop. CnocoOb1 MOJTy4YECHUS AIEKTPUYECKOU SHEPTHUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLMS Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSHKEHHBIX TEIl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOTA.
DIIEKTPOCTATUYECKAST NHIYKIIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsJIOB.
[IpoBOHUKY M TUSJIEKTPUKHU.
MoienupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHUKH TTOCTOSHHOTO TOKA.
JIeHicTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUECKOro HAPsKEHUST BOJIBTMETPOM.
. Peocrar u marasuH COIpPOTUBIICHUN.
. BzanmoencTBrue noCTOSHHBIX MarHuTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje Toka. DJIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEb IMTOCTOSSHHOIO TOKA.

HccnenoBanue sBiIEHUS 3JIEKTPOMArHUTHONW UHAYKIIMH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIPaBJIICHUS WHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIONCHUIO DJICKTPU3AIMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnegoBanne neMCTBUS DJIEKTPUYECKOTO TOJISI HA MPOBOJAHUKU U
JTIADJIEKTPUKHU.

Co6opka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH TTOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO 4Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO
COINPOTHUBIICHUA MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAJAN TONEPEYHOIrO
CEUYCHHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKECHUA HANPSHKCHUHW TMPU TOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUJIbl TOKAa MPH MAPAILICIBHOM COCIUHEHHU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIJICISIEMONM Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4Yepe3 JaMIOYKYy, OT
HaIIpSDKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MAarHUTOB TPH  UX
00BEIMHEHUH U Pa3/ICIICHUN.

UccnenoBanue nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBUS
KATYIIKM C TOKOM M MarHata OT CHJIbl TOKA W HAlpaBJi€HUsS TOKa B
KaTyIIIKE.

18. I3yueHue AeCTBYS MArHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM.

19. KoHcTpyupoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. I3mepenue KII/] anekTpoaBUraTeibHON yCTaHOBKH.

21. OnBITBl IO  MCCJIEAOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOMW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO

TOKa.
9 KJIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema oOTcuéTa.
OTHOCUTENBHOCTh MEXAaHUYECKOIO0 JBWKEHHUS. PaBHOMEpHOE MPSAMOJIUHEUHOE
nBwxeHue. HepaBHoMepHOe npsiMonnHENHOE ABMKEHUE. CpellHsIsl 1 MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe NpsiMOJIMHEWHOe [BHkeHHe. (CBoOomHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JluneriHas v yriioBast CKOpoCTHU. LIeHTpoCTpeEMUTEIIBHOE YCKOPEHUE.

[IepssIii 3ax0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLInA CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. JBwxenne mianer Bokpyr Comnuma. [lepBas kocmumyeckass CKOpPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalleHusl. MoMeHT cuibl. LIeHTp TsixecTH.

Nmnynec tena. M3menenne nmnyisibea. MnynbCe cuiibl. 3aKOH COXpPaHEHHS
UMITyJIbca. PeakTuBHOE NBUKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWiI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEepruu U pabotsl. [loTeHIIManpHas SHEPrus Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIn. [loTeHIMabHas SHEPTUs CxKATOM NpyKkuHbL. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU
JHEPIuu.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JABUKEHUS TeJa OTHOCUTENHLHO Pa3HBIX Tell

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO JK€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

N3MepeHne ckopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBUKEHUSI.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Haburoienne ABMKEHUS Tella Mo OKPY>KHOCTH.

HabitoieHne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBUKCHUHU
OTHOCUTEJIBLHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJL.

N3MeHeHnue Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepemaua umIrynbca npy B3anMOJIEUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYIOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOW IHEPIUU MTPU CBOOOHOM IA/ICHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tena Mo ACHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JIBYDKEHUS TIAPUKA WA TETIEKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM JIBWKCHHS
IIapyKa 1o HaKJIOHHOM IIOCKOCTH.

OmpeneneHre yCKOPEHHUS Telda TPH PAaBHOYCKOPSCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanune 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PAaBHOYCKOPECHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJTMHAKOBEHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue ko3 huirieHTa TPEHUS CKOJIbXKCHMUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YNPYTOCTH TMPU  TOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe nemkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: IEPHO/I,
4acToTa, aMIUIUTyJa. MaremaTuyeckuil U NpyKUHHbIM MasaTHUKH. [IpeBpamieHue
SHEPIruu MpH KOoJIeOaTeILHOM JABUKCHUH.

3aryxawnme  kKojeOaHus.  BbiHyxk7aeHHble — KoJjieOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWYeckux BOJIH. [IpojonibHbiE H
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TENE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHa. OTpaxkeHue 3Byka. MHpa3ByKk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne kojie0aHuii Tel IOJ AECHCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienue BeIHYKI€HHBIX KOJIEOaHUI 1 pe30HAHCA.
Pacnpoctpanenue npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
./Iaﬁopamopnble pabomul u onvimol.
1. OmpeneneHue 4YacTOThl M MepHoOJia KoJeOaHWM MaTeMaTU4eCKOro
MasTHUKA.

2. OmpeneneHue 4acTOThI U IEPHOJIa KOJIeOaHHUM MPY>KMHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUM MOJIBEIICHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.
4. HWccnenoBaHne 3aBUCUMOCTH Nepuoa KoJieOaHUM MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH IepHo/ia KOJIeOaHUI rpy3a, MOABEIIEHHOTO K
HUTHU, OT MacChl Tpy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh TEpHOJa  KoJeOaHUi
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. VI3aMepeHue yckopeHus CBOOOJHOIO MaJICHUS.

Pa3zges 10. Dy1eKTPOMArHUTHOE 10J1€ U JJIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANeKTpoMarHuTHbIX BOJH. lllkana siexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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DneKTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3yuenHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— cBera.  I[IpamonunHeriHoe
pacnpoctpaHeHue ceera. 3atMenus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKaJIo. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. I[lomHoe BHYTpeHHee
OTpakeHHE cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm nyweit B numH3e. OnrTuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. biam30pyKocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HptoroHa. CrnoxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

[IpsimonuHetHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cera.

Onruueckuii CBETOBO.

Xox mydeil B coOMparomieil JInH3e.

XO0J Iy4yelr B pacCEenBaIOIIEH JINH3E.

[Tonmyuyenue n300pa>keHU ¢ TOMOIIBIO JINH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.
10. Mopaens ri1asa.

11. Paznoxenue 6enoro cBera B CIEKTP.

W ©® N oD

12. [Tonmy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH yria OTPa)K€HUS CBETOBOTO Jyda OT yIJia
naJIeHuUs.

2. V3ydeHne xapakTEPUCTUK N300PAKCHUS MPEMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
naJieHus] Ha TPAHUIIE «BO3TYX—CTEKIIO».



4. Tlomydenue n3o0paxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PacCTOSHHSI M ONTUYECKON CHIIbI coOMparolien
JIUH3BI.

6. OmBITHI MO Pa3JI0KEHUIO OEIIOTO CBETA B CIIEKTD.

OnBITEl MO BOCTIPUATHUIO 1[BETA MPEIMETOB MPU MX HAOIIOEHUU UYepes
[[BETOBbIC (DUIIHTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pe3epdopna u miianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHe4YaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO
anpa. HykiioHHas wmoxaenb artomHoro snpa. M3oromnbsl. PannoakTuBHBIE
npeBpanienus. [lepros monypacmaaga aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUsS 3apsiJOBOIO U MAacCOBOTO YHUCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3p Macchl W AHepruu. Peaknuu cuHTe3a u
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3I.

Anepnas sHepreruka. JeWcTBHUS paguOaKTUBHBIX HW3JIyYEHUW Ha >KUBBIE
OpTraHU3MBl.

Jemoncmpayuu.

1. CHekTpbl U3JIy4EHUS U MMOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Boaopoja.

4. HaOmonenue TpekoB B kamepe BuibcoHna.

5. Paborta cuéTurka MOHU3HPYIOIINX U3TYUYECHUM.

6. Perucrtpauus u3inydeHHs] TPUPOTHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIIONIHBIX U TMHEHYATHIX CIEKTPOB U3TYUYEHUS.

2. WccnenoBaHue TpPEKOB: M3MEPEHUE SHEPrUU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢otorpadusm).

3. U3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPUTEIBLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOYJb MPEHA3HAYEH ISl CUCTeMAaTU3aluu
U 0000IIeHUs  MPEIMETHOTO  COAECpXKaHUSI UM ONbITa  JEATEIbHOCTH,
PUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAK¥KEe I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIMX 3TOT yU4EOHBIN MpeaMeT.

[Ipu u3ydyeHUn JAHHOTO MOMYJSl PEaTU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOyudeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SIBIICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHATH (PU3MyecKue
ABJICHUS, NPUMEHSAS T[OJYy4YEHHBbIE 3HAHHWs, pemaTh 3aJadyd, B TOM YHCIIE
KAQ4ECTBEHHBIC U SKCIIEPUMEHTAJIbHEIC.

[IpuHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP ITAHHOTO pa3jesa peain3yercs
3a Ccu€Tr TOro, 4To OOydYarolluecs BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM
npeaJiaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYyYHO OOBSICHATH
dbu3UYeCKUe SIBICHUS B OKPYKAIOLIEH MPUPOJIC U MOBCEIHEBHON KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI UCCICOBAHUS (PU3HMUECKUX SBICHUH, B TOM
YyyUCIIe I POBEPKH TMIIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanbOoJee Ba)XKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenune ¢u3uku Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pe3yabTaTOB.

B pesynbTare uzydyenus Gu3Mku Ha ypoOBHE OCHOBHOT'O 0O0IIIETO 00pa3oBaHMs

y oOyuaromerocsi 0yayT cOpMHUpOBaHbI CIEAYIONIME JTUUYHOCTHBIE PE3YyJIbTaThl B

YacTH:

1) MaTpMoOTHYECKOr0 BOCIIMTAHUSA:

* - IIPOSIBJICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUHCKOMN
(u3HYECKON HayKH;

e - [IEHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCUMCKUX yUEHBIX-(U3UKOB;

e 2) rpa:kAaHCKOT0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KJIEHUH OOIIIECTBEHHO 3HAUMMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

* - OCO3HAHHWE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JIEATEIBHOCTH
YUYEHOT0;

e 3)3CTEeTU4YeCKOro BOCIIMTAHUSA:

e - BOCHPHUATHE 3CTETHUYECKUX KAYECTB (PU3NYECKON HAyKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) NEHHOCTH HAYYHOI'O IIO3HAHMSA:

e - OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
II03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BAXKHEUILEH COCTaBIIAIOLICH
KYJbTYPBI;

e - pa3BUTHE HAy4YHOU JOOO3HATEILHOCTH, HMHTEpPEca K HCCIIEI0BATEIbCKON
NeSITENIbHOCTH;

e 5) (¢opvMupoBaHusI KYJbBTYpPbl 3A0pPOBbS M  3MOIHOHAJBLHOIO
OJ1aromoJry4ms:

e - OCO3HaHUE IIEHHOCTH Oe30macHOro oOpas3a JKHW3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TNPAaBWJI OE30MacHOTO TOBEICHHUS Ha
TpaHCIIOpTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHUWE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa,;

e 6) TPYA0BOr0 BOCTIUTAHUSA:

e - AaKTMBHOE Yy4YacTHM€ B pEHICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alUud, TOpoja, Kpas) TEXHOJOTUYECKON U



COIIMAJILHON HAIpaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - UHTEpEC K MPAKTUYECKOMY M3YUCHHIO PO eCcChil, CBI3aHHBIX C PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS

e - OpHCHTAIMSA HAa NMPUMCHEHHE (PU3MUCCKUX 3HAHUHK JUIS PEIICHHUS 3a1ad B
o0JlacTH OKpY’Kalollel Cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTeld uX

pELICHUS;

e 8) amanTanuum K M3MEHSIIOUIUMCH YCJOBHSM COLMAJIBHON W NPHUPOJAHOMH
cpeabl:

e - MOTPEOHOCTH BO B3aWMOJCUCTBUU TIPU BBINOJHEHUU WCCIIEAOBAaHUN U
MPOEKTOB (DU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTUX;

e - TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (HOPMYIUPOBAThH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBCHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAHUE CBOCTO PAa3BUTHSI B MPHUOOPETCHUU HOBBIX (DH3UICCKUX
3HAHUI;

e - CTpEMJICHHE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBSI3H IPUPOJIBI, 0OIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBUM C Y4YETOM BIMSHUS HAa OKPY’KAIOIIYIO CpELy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUs TporpaMMmbl MO (U3WKE HAa YpPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOy4varorierocs OyayT chopMHUpOBaHb MeTANpPeAMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUeOHBIC ACHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbICe  y4eOHbIC  JCHCTBHS,  PETyJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jiornueckue AeiicTBHA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TIPU3HAKU OOBEKTOB
(s1BEHMIN);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS TS
000011IeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTpPUBAeMbIX (aKTax,
JAHHBIX U HAOIOICHUSAX, OTHOCAIINXCSA K (PU3UUECKUM SBIICHUSM;
BBISIBJISITH  ITPUYMHHO-CJIC/ICTBEHHBIE CBSI3M NPU HM3YyUYEHUU (PUIUUECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKHUX BEJIMYUH,;

CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 pemieHus ydeOHOW Qu3uueckon
3ajau (CpaBHEHUE HECKOJIbKUX BapUaHTOB pEIlEHUs, BHIOOp Haubosee
MOJIXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarTebCKue eCTBUA:

MCIIOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3nUecKuil IKCIEPUMEHT, HEOOJBIIOE HWCCICAOBAHHE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHHMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI TIO PE3ybTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHUTHE  (DHU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METOMAbl, MHCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOU
dbu3nyeckoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMyYHbIX BUIOB U (DOPM IpEICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMaJIbHYH (OpMYy IMpEICTaBICHUS
uHoOpMalMl W WUIIOCTPUPOBATh pElIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eliCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha PEIICHWE 3aJadyd W TOJJICp KaHUe
0JIarokeIaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXKJCHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO ITO3HIIHIA;



BBIPAXKAaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPECTABIATh PE3yIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, TPOCKTA);

MMOHMMAaThb W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYyAIbHOW pabOThl TMpPU PEIICHWH KOHKPETHOW (u3mdeckoi
poOJIeMBI;

MIPUHUMATh 1IEJIM COBMECTHOM AESATEIIbHOCTH, OPTaHU30BBIBATH JIEUCTBUS
no e€ JOCTH)KEHMIO: pPaclpelesTh pPOJu, OOCYXIaTh MpoLEcChl U
pe3yIabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAINPABJICHUIO W KOOPJIWHHUPYS CBOM JACHCTBHUS C JAPYTrUMHU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KAa4ECTBO CBOErO BKJIaJa B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENbHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHUCTBHSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YU4eOHBIE 1eiiCTBUA

Camoopranusanus:

BBISBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPEOYIOIMNX
TUTSI periieHust GU3UICCKUX 3HAHUM;

OPHUEHTHUPOBATLCA B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pElIeHUHN
(MHIUBHUAyaJIbHOE, TPHUHATHE PEHICHUS B TPYIINE, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (GPU3UICCKON 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C Y4ETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OIEHKY CUTYAIlMU U MpeJiarath 1mjiaH e€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTUXKEHUSI  (HEOCTUKEHHUS) PE3YyJbTAaTOB
NEeSITeTLHOCTH, JaBaTh OIICHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTh (B TOM YHCIIC B XOJ BBITTOJIHECHHUS
(GU3UYECKOr0  HCCIIEIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0 Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HAaBaTh CBOE MPABO Ha OMIMOKY MpHU peleHun GU3NYECKUX 3a]a4 Uin
B YTBEPKJEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTrOTO.



HPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 Kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HaOII0IeHNe, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCcKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAEKTOpHUs, paBHOACHCTBYIOIIAs
cuna,  ngedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
cOOOIIA0IINECS COCYbI,;

paznuyath siBneHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE  JBWIXKEHUE, MHEpLUs,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHOM OCBHIO
BpallleHUsI, TMepeaada AaBiCHUs TBEPABIMH TeJNaMU, XUIKOCTSIMU U
razam, arMocdepHOe JaBlieHHWe, IUIaBaHWE TeJ, [MPEBpaIICHUsS
MEXaHUYECKON PHEPruu) MO OMUCAHUIO MX XApPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacno3HaBaTh IMPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpYy’XarollleM MHpe, B TOM uHucie (PU3UUYECKHE SBICHUS B MPHPOJE:
NpPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
NpUPOJIC, NEUCTBUE CUJIblI TPEHUS B MPUPOAEC W TEXHHKE, BIHUSHUE
aTMOC(EpHOr0 J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIOBEKa, MIPH STOM MEPEBOAUTH MPAKTHUECKYIO 33a/a4y B YUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMKCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIb3YS
du3nueckue BeNMYMHBI (Macca, 00BbEM, IUIOTHOCTh BEILECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSIKECTHU, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIAS CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYECKass W MOTEHIMalIbHAs DHEPTHs), MPU OMHCAHUU MPABUIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCIHOJB3YEMBIX  BEIWYUH, UX
0003HaueHNA W CAUHHIBI (U3UYECKUX BEIWYWH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH I'pa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYMNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, IpaBuUiIO paBHOBecUs pbrdara (0J10ka),



«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKON
SHEpruM, IpHU HTOM JIaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa M
3aMHUChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (pU3MUECKHE SBICHHS, TPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh [IPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajadyd B -2 JEHCTBHSA, MCHOJb3YysS 3aKOHBl U
(dopMyIibl, cBs3bIBaOLIME (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHajIu3a
YCIJIOBUS 33/1a4y 3aIUCBIBATh KPaTKOE yCIOBHUE, MOJCTABIATh (pU3NUECKHE
BEMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBbIE JJI1 pEUICHUs 3a/1ad, OLIEHUBATh PEATHCTHYHOCTh
MOJIYYCHHOU (PU3NYECKON BETUIHHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanoioxkeHue  (TUmoresy),  pa3idyaTh U MHTEPIPETUPOBATH
NOJIYYEHHBI pe3yJIbTaT, HAaXOJWUTh OIIMOKM B XOJE OMNbITa, [Je1aTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WIH
bu3ruecKux CBOICTB TeN: bopMyIupOBaThH poBepseMbIe
IPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEMIOKEHHOTO 000pyA0BAHMS,
3aMUChIBaTh X0/ OMbITa U (POPMYIHUPOBATH BHIBOJBL;

BBINIOJIHATH MPSMbIE H3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOIOBBIX H
nu(QpOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
JPYrol € HCIIOIB30BAHUEM IPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JIBIJKYILETOCs Tejla OT BPEMEHM JBHKEHUS Teja, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS NMPYKUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
HNOrpyKEHHON YacTH Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO UCCIIEOBAaHUs, COOUpaThb YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, Cilenys MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOH 3aBUCUMOCTH (PU3MUECKMX BEJIUYMH B BUJE



MPEAJIOKEHHBIX TaOMUIl U TpauKOB, JeNaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC H3MEpEeHHs (PU3MYECKHX BEIMYUH (MJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CUIa TPEHHS CKOJIBKCHHUS,
JABJICHUE  BO3/AyXa, BBITAJIKUBAIONIAsS  CWia, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNOo, KOAI(D@PUIIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBWKHBIN M HETIOBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, THUAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 obecriedeHnss 0€30MacHOCTH Tpu oOparieHnu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPY>KaIOIIEH Cpejie;

OCYLIECTBJSATh OTOOp HCTOYHUKOB HHpopMauun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CpPaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJIEISATH
uH(pOpMAIMIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON WIIM MOXKET OBIThH
HEJ0CTOBEPHOM;

WCTIOJB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3MYECKOro COACpXkaHHs, CIPAaBOYHbIE MaTEepHUAIbI,
pecypcbl cetu MHTEepHeT, BiajgeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB WMH(pOpMannu (HU3NUECKOro COACPKAHUS, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB
WIN Y4eOHBIX MCCIEIOBaHUM, NpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHSATHUUHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALIUEN;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpeessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIUTHh 3a BBIIOJIHECHHEM IUIaHA JCUCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIaJl B  JIEITENILHOCTh  TPYMIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonny oOyudenust B 8 kJiacce npemMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

WCIIOJIb30BATh MOHSATHSA: MACCa U Pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUIECTBA, KPUCTAIUIUYECKUE U
aMmop(HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/1yXd, TEMIIEparypa, BHYTPCHHSS DSHEPIUs, TEIJIOBOW JBUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKHAMN 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
pazinuarh sSBJICHUS (TEIUIOBOE pacIIMpeHHEe M CKaTHhe, Tervionepesaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAaHUE, KAWJUISPHBIE SBJICHUS, UCIIAPECHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauIM3auus (OTBEpJEBAHUE), KHUIIEHUE,
TeIJIonepeaaya (TErI0nPOBOIHOCTb, KOHBEKIIMS, H3JIy4YeHUE),
AJIEKTPHU3ALUA TEJ, B3aUMOJECHUCTBHUE 3aPSAJ0B, IEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHUCTBUE MArHUTOB, JEUCTBUE
MarHMTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIKS)
[0 OIKWCAHUI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>KalollleM MHUpE, B TOM 4Yucle (U3nuecKue sBJICHUS B MPUPO/IE:
IIOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SBJIEHHUS B IPUPOJE,
KpUCTAJIbI B mpupojae, uzinydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPHUIECKUE
SBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISL JJis KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, P ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NYSCKHUX
SIBJICHUH;

OTHUCHIBATh M3y4YCHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKkre BETUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTHsI, KOJTUYECTBO
TEIUJIOTHI, YJAEIbHAsA TEIUIOEMKOCTh BELIECTBA, YAEIbHAsA TEMJIOTa
IJIaBJICHUSI, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAalllMHbl, OTHOCUTEJIbHAsl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3apsn,
CUJIa TOKA, 3JIEKTPUYECKOE HAIpPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAelIbHOE  CONpPOTUBIEHUME  BellecTBa, paboTa U MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TMpU  ONHUCAHUU MPABUIBHO TPAKTOBATH
(bu3HYeCKUil CMBICT MCIOJb3YyEeMbIX BEIWYNH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
GUBUYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHWE SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpuun
CTPOCHHUS BEIIECTBA, MPUHIIMIT CYNEPIO3UIMU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3akoH OMa 115l yyacTKa IEenu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBACHATH (U3MUECKUE TPOLECCHl U CBOMCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JIOrM4YeCcKUX
IaroB ¢ omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3amauyd B 2-3 JEHCTBUS, HCMOJB3YysS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalin3a
YCJIOBUSL 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble Uisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaUeHue (HU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MNPOOJEMbl, KOTOPHIE MOXHO PEHIUTh MPU TOMOIIH
(bu3HYeCKMX METOOB, HCIOIB3YSl OMHCAHWE WCCICIOBAHUS, BBIICIATH
MIPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPAaBUIBHOCTh MOPSAKA
IIPOBEJEHUS HCCIIEN0BaHUs, J€NaTh BBIBOIbI;

NPOBOJAUTH OMNBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WU
(bU3HYEeCKX CBOMCTB TeJ (KAMWLISPHBIC SIBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTU TMPOIIECCa OCTHIBAaHUS U
HarpeBaHWs MpPHU U3IYYEHUH OT IBETa U3Iydaroliew (morionarone)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
mion@aaM €€ TOBEPXHOCTH, JJIEKTPU3alMUs TE1 W B3aUMOJICHCTBUE
ANEKTPUUYECKUX 3apsAJ0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisi MAarHUTHBIX IIOJIEMl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHWTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
IpPOBEpAEMbIE MPEINOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py/I0BaHUs, ONKCHIBATh XOJI OTBITa U (POPMYITHUPOBATH BHIBOIBL;
BBITIOJIHATh ~ MPSMBIE  W3MEPCHHS]  TEMIEPaTyphbl, OTHOCHUTEIHLHOMN
BJIQXHOCTH BO3/yXa, CHUJbI TOKA, HAMpPSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON aOCOJIOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpeHud  (3aBUCHUMOCTD
CONPOTHUBIICHUS! TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOro
CEYEHHS U YACIBHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
WAYIIETO 4Yepe3 TMPOBOJAHMK, OT HaNpsKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEJOBATENIBHOIO U  MAapajuIeJIbHOTO  COEAMHEHUHN
MIPOBOJHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCHPOBAThH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE€ TaOMUIl M TpauKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

IPOBOJNTHh KOCBEHHBIC HU3MEPEHHUS (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEJIOKCHHONH WHCTPYKIIMH, H
BBIYHCIIATH 3HAUCHHE BEIIMYNHEI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOPOHM Ha WX OMHCAHHUA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETp, CUETUYHMK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETHUTEIbHBIC
npuOOpPHI, HATPEBATEIbHBIC AIEKTPOIPUOOPHI (IPUMEPHI), MIEKTPUUECKHUE
PEIOXPAHUTEIH, DIIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWMCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuOoOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Herneil ¢ MocIe0BaTEeNbHbIM U MapaylIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pasziunyasl ycioBHble 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIeTel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pPUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HU 17151 oOecrnieueHns 0e30MacHOCTU MpU oOpalieHnuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 IOBEJCHUS B OKPYIKAIOLIEH CPELE;

OCYIIECTBIIATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
NHTepHeTe, Ha OCHOBE MWMEKOUIMXCA 3HAHUM U NOYTEM CpPaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJACIATH  HMH(POpPMALMIO, KOTOpas
ABIIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUN Y4Y€OHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
JAUTEpaTypy  (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEepUalIbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IIPOEKTHOW WJIM UCCIENOBATEIBCKON NEATENBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBbIM NOHATHIHBIA anmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHUE PE3EHTALUENH;

IOPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33J]a4aMU, CIEIUTh 3a BBIIOJHEHUEM ILJIaHA IEUCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIEHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aNMOJECICTBUE,
IPOSIBIISiSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K xoniy oOydenus B 9 kjiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOIb30BaTh TMOHSTHUS: CUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPAeKTOpUsI, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIKCHHS, Jehopmarius
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JallbHO30PKOCTD,
CIIEKTPBI UCITyCKAHUS W TOTJIONIEHUs, alb(da, OeTa- U raMma-u3ydeHus,
W30TOIIbI, SiZIEpHAsl SHEPTETHKA;

pa3nuyarh SIBJIEHUS (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJUHEITHOE
JBU)KEHHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPY’KHOCTH, B3aMMOJICHCTBUE



TeJ, PEaKTUBHOE JBWXKEHHE, KOJeOaTeNbHOE IBIKCHHE (3aTyXarollue W
BBIHYKJICHHBIE KOJeOaHUs), PE30HAHC, BOJTHOBOE JBHKEHUE, OTPAXKEHUE
3ByKa, MNPAMOJIMHEWHOE PaCHpOCTPAHEHUE, OTPAXKECHHUE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUe OeIoro cBeTa B
CIICKTP MW CJIOXKEHHE CHEKTPaJbHBIX IIBETOB, JUCHEPCHS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO0 CIEKTpa
U3JIyYEHHS) 110 ONMHUCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSIBICHHE W3YYEHHBIX (U3WYECKUX  SBICHUNA B
OKpy’XKaromeM Mupe (B TOM YHCIIEe (U3HYECKHUE SIBICHUS B IPHUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE TUIaHET COTHEYHOW CUCTEMBI, PEAKTUBHOE
JIBW)KEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, I[BE€Ta TeT,
ONTHUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JICHCTBHE BHUIUMOTO,
yIbTPaOICTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBCHHBIM
paauoaKTUBHBIA (POH, KOCMHUYECKHE Jy4H, PaJUOAKTUBHOE W3IyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PANUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), IMPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUH;

OTHUCHIBATh M3y4YEHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uyeckre BENUYMHBI (CPEAHSIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOPOCTb, CHWJIa TPEHHUS, CHUJIa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO TMaJCHUsS, BEC TeJla, HUMIIYJIbC Tela, HUMITYJIbC CHIIBI,
MexaHuuyeckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS DJHEPrusi Tela,
MOJHATOTO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAA HEPIUsl CHKATOU
MPYXUHBI, KUHETUYECKAs] DJHEPIrus, IIOJHAsA MEXaHWYECKas >SHEPIHs,
MepUOJ M YacToTa KojieOaHW, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
NpPaBWIbHO TPaKTOBaTh (U3UYECKHI CMBICI HCMOJIb3YEMbIX BEJIUYHUH,
0003HaUeHUA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH TpapUKH U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITMYHH;
XapaKTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U TMPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMS] DHEPruU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLMUIT CYNEPHNO3UIMUA CWJI, TNPUHUWI OTHOCUTEIbHOCTH [ 'anmies,
3aKOHbl HbBIOTOHA, 3aKOH COXpaHECHUSA HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MPETIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIZIOBOTO U MAaCCOBOTO YHUCE



OpU SJCPHBIX PEAKIUSAX, IPU 3TOM JaBaTh CIOBECHYI (POPMYIUPOBKY
3aKOHA U 3aIllUCBhIBATh €T0 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3NYECKHE TPOIECChl W CBOMCTBA Tel, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTOTHYECKUX
IaroB € OMOpoil Ha 2-3 M3y4YEHHBIX CBOICTBAa (DU3MYECKUX SIBICHHH,
(GU3NYIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiatb pacyéTHele 3ajaud  (omMparolmuecs Ha cucteMy U3 23
ypaBHEHHUI), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3HMUECKHE
BEJIMUYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBATh KPaTKOE
yCIIOBHE, BBISBISATH HEAOCTAIONIME WM M30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI B (POPMYJIBI, HEOOXOAMMBIE JJISI PEUICHUS, POBOIUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PU3UUIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(¢U3MUEeCKUX METOJOB, MCIIOJIb3YSl OMUCAHWE HCCIECIOBAHUSA, BBIIACIATH
IpoBEpsieMOe TPEIINONIOKEHUE, OICHUBATh MPABWIBHOCTh MOPAIKA
NPOBEJCHHUS  MCCIEAOBAHMSA, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIBITOB;

OPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (PU3MYECKUX SIBICHUN WU
¢bu3nUecKux CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HploToHa, 3akoHa
COXPAaHEHHUS HHEPTUH, 3aBUCUMOCTh MEpHOAa KOJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSIMOJIMHEHHOE PACIIPOCTPAaHEHHUE CBETA,
pas3iokeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300paKeHHsI MpeaMeTa B coOMparomien
AuH3e, HAOMIOJEHUE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HW3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/s0OBaHus, ONHUCBHIBATH  XOJ  ONbITA U €ro  pe3yJsbTarThl,
(GbopMyIHpOBATH BHIBOIBI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX M3MEPEHUH, Ompeaensis
cCpeqHee 3HA4YCHHE U3MEPSIeMONM BETUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEPEeHHS
(M3MepUTeNbHOTO Mprbdopa);

NPOBOJNUTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3WUECKHX BEIUYHUH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BWKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
Kosie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIiia OTpaXEHUs CBETa OT yrja MaJeHHus W yIiia MpeJoOMJICHUS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3uYecKUX BEIWYUH B BUJIE TaOmuIl U rpaduKoOB, JeJaTh BBIBOJBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEaHsIS
CKOPOCTb M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBHXCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHUS CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
onTHYecKass Ccuia coOuparomieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPCHUS, CIICTys MPEIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIMYMHBI U aHATM3UPOBATH MOYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

coOJr01aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DHU3UYCCKUX MOJIETICH:
MaTepHabHasl TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IJIaHETapHas MOJeJh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TPHWHIUIBI  JEHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX OMUCaHUS (B TOM YHCIE:
CIIUJIOMETP, NAaTYMKUA TIOJNIOKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9X0JO0T, OYKH, TMepucKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HMCHONIB3YS 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOIUMBbIE  (PUBHUECKHUE
3aKOHOMEPHOCTH,

UCIIOJI30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
OpU pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS NU300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWUTh  WH(MOpMAIMI0O O  TpPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU JUIs oOecnieueHrs 0e301acHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJFOACHUS
HOPM SKOJIOTHUYECKOTO TTOBEJACHUS B OKPYIKAIOIICH Cpejie;

OCYIIECTBISATh TMOUCK WHGOpMAMK  (U3UIECKOTO COJACpPKAHUSI B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIHPYSI MIOUCKOBBINA 3aMpOC, HAXOAUTh



MyTH OIpPEACNICHUs IOCTOBEPHOCTH MOJYYEHHOW MH(OpPMAIIMK HA OCHOBE
VMEIOLINXCS 3HAHUU U JOTOJIHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJHEHUN YUYEOHBIX 3aJlaHU HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOrOo  COACp:KAHUS, CHPABOYHBIE MaTepualbl,
pecypcebl cetn IHTEpHET, BIaaeTh NpuéMaMyu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBbIC NMHUCHMEHHBIE W YCTHBIC COOOIIEHHS Ha OCHOBE
uHpOpMalM U3 HECKOIbKHX HCTOYHUKOB (DU3UYECKOTO COJepKaHus,
MyOJIMYHO MPEJICTABIATH PE3YJIbTaThl MPOESKTHOM MJIM UCCIIEI0BATENbCKON
JNEATENbHOCTH, TIPU O3TOM TIPaMOTHO  HCHOJIb30BaTh  M3yYEHHBIN
NOHATUHHBIM anmapar M3y4dyaeMoro pasiena (U3UKA U COMPOBOXKAATH
BBICTYIUICHUE TIpEe3CHTaled ¢ y4ETOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBO 4acoB DIeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB u Kontponsusie | TIpakTaueckue (uu¢posbIe)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchl
Paspnen 1. ®dusuka u e€ posib B IO3HAHUHU OKPY KAKOLIEro MUpa
bu6nmoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 DU3NYECKUE BETUYNHBI 2 1
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUHBIH METOT ) | bubnuorexa [IOK
' TMO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. lleppoHavyaibHbIe CBeeHHUS] O CTPOEHUH BellecTBA
bubmuoreka [JOK
2.1 C 1
TPOCHHE Bemecta https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOICHCTBUE ) 1 bubmuoreka [JOK
' YaCTHIL BEIIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHble COCTOSIHUS ) bubnuorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xkeHuMe U B3auUMo/ieilicTBHE TeJl

3.1

MexaHnueckoe IBIKEHHE

bubmnoreka [IOK
https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK

3 2 I/IHepHHH’ Macca, IOTHOCTE 4 1 httDSZ//m.CdSOO.TU/7f41 6194
bu6mmoreka [{OK
33 Crna. Bzt e 14 2 https://m.edsoo.ru/7f416194
Nroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
apiienue. [lepenaua
4.1 I[aBJ'IeHI/I}I TBE y SMI/I TellamMu 3 bubmorera [JOK
' A pA ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMU U Ta3aMU
bu6mmoreka [IOK
4.2 JlaBrerue KuKocTh > https://m.edso0.1ru/7f416194
bu6mmoreka [{OK
4.3 ATMocdepHOe TaBIeHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA 7 3 bu6mmoreka [IOK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. DHEPrust
bu6mmoreka [IOK
31 Pabora u mompgocTs 3 ! https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 5 1 nommorexa O
https://m.edso0.1u/7f416194
bu6mmorexa [JOK
5.3 M 4 1
CRATMHACCRaN JHeptit https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12



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

[10 ITPOI'PAMME




8 KJIACC

KosmnuecTBo yacos D1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontponbusie | TIpakTaveckme (undposbie)
n/m | ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TerioBble siBieHUs
11 CTpoeHue U CBOMCTBA 7 bubnuotexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmnoreka LJOK
1.2 T 21 1 5
CTIIOBHIC HPOUECCt https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiieKTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DIIEKTpUYECKHE 3apsIbl.
bub6aunoreka IIOK
2.1 3apsKEHHbIE Tela U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
29 [TocrossHABII ) 20 5 7 bubmuoreka [JOK
AIIEKTPAYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnuoreka [JOK
' WHTYKIUS https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB IIO ITPOTPAMME



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

9 KUIACC

KoaudecTBO 9acoB D1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontponbusie | TIpakTaveckme (undposbie)
n/m | ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. MexaHuueckue siBJeHHS
11 MexaHn4decKkoe ABMKEHUE 10 1 bubmnoreka LJOK
' U CIIOCOOBI €T0 OIMCAHUS https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 B3auMozeiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Paznen 2. MexaHndeckHne KoJ1e0aHNSI H BOJHBI
bu6mmoreka [IOK
2.1 Mexanndeckue KoaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
)7 MexaHH4eCKHEe BOJIHBI. g 1 3 bubnuorexa [JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen 3. DieKTpoMarHuTHOE MoJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBble sIBJIeHUS
4.1 3aKOHBI pacpOCTPaHEHUS 6 2 bubnmnoreka [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ oNTUYECKHE 6 3 bubmuorexa [JOK
' prOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Gemoro ceera 3 ) bub6muoreka IIOK
' B CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
Hcnyckanue n
5.1 TIoT. }2) C€HHE CBETa 4 1 bubmmorexa [IOK
’ - https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
. 1
32 Crpoerue aTomHOro Aapa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
) 1
>3 FAnepubie peaxiuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znen 6. [loBTopuTe1bHO0-000011IA0IIMIH MOILYJT
IToBTOpeHue n 0000IIEHIE
6.1 cozie )EaHI/ISI Kypca B 9 2 bubmmorexa LIOK
’ Acp yp https://m.edsoo.ru/7f41a4a6
¢uzuku 3a 7-9 knacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
. 102 27

YACOB I10 ITPOTPAMME



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

IPOBEPSIEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OGPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BATh U3YUCHHBIC ITOHATHUSA

1.2

pasiinydaTth SABJICHUA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/IIIGCKOC SABJICHHUC

1.3

pacro3HaBaTh TPOSIBIIEHHE H3YYEHHbIX (U3MUECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3NYECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4yeOHYIO, BBIIEIATh

CyIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUI

1.4

OMKCHIBATh HW3YYCHHBIE CBOWCTBA Ten U (U3MUECKHE SBICHHS,
UCTIONB3ysd (U3MYECKHEe BEIUYWHBI, TPU OINWCAHWH TPABHIHHO
TPaKTOBAaTh (U3UYECKUH CMBICI HCIONB3YEMbIX BEIMYUH, UX
0003HaUYCHUS W €IUHMIIBI (PU3HYECKUX BEITMYUH, HAXOAUTH (hOPMYJIBI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIUYHMHY C JIPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEIUYUH

1.5

XapaKTCpPU3oBaTh CBOMCTBaA TCII, (I)I/I3I/IHGCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpU J3TOM [OdaBaTb CJIIOBECHYIO
(bOpMyJIPIpOBKy 3aKOHa MW  3aIlluChiBaTb €ro MaTrCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSACHATh (PU3NYECKUE SIBICHUS, IMPOLECCHl U CBOWMCTBA TEN, B TOM
4yycllie M B KOHTEKCTE CHTyallMd IPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh INPUUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHre W3 | — 2 JOorMyYecKkux ImmaroB ¢ omopoil Ha 1 — 2
M3yYEHHBIX CBOWCTBA (DM3MUYECKHX SBICHHH, (PU3HMUECKUX 3aKOHA U

3aKOHOMCEPHOCTHU

1.7

peuIaThb paC‘IéTHBIe 3aJa4u B 1 -2 ,Z[eﬁCTBI/IH, HCIIOJIb3YA 3aKOHBI H




(dhopmyIibl, CBA3BIBaIONIME (PU3NUECKHIE BETUYMHBI: HA OCHOBE aHan3a
YCIOBMSI 3aJaud 3alUChiBaTh KpPATKOE YCIOBUE, MOJCTABISTH
¢u3nyeckre BEeIUYUHBI B (OPMYJIBI U MPOBOJUTH PAacCU€Thl, HAXOAUTD
CIpaBOYHbBIE JaHHBIE, HEOOXOAUMBIE TSl PeUIeHHs 3ajay, OlLICHUBATh

PEATUCTUYHOCTD MOTYYEHHON (PU3HMUECKON BEJIMUNHBI

1.8

pacno3HaBaTh NpOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU IOMOLIU
(bu3MYeCKUX METOAOB, B ONHCAHUU HCCICIOBAHHS  BBIICIATDH
MpOBEPSIEMOE MPEIOI0KEHUE (rumotesy), pasnyaTh u
WHTEPIPETUPOBATh MOJYYECHHBIH pe3yNbTaT, HAXOAWTh OIIMOKU B

XOJE€ OIlbITa, ACJAaTh BBIBOJBI I1O €T0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢dbuznyeckux  CBOMCTB  Tel:  (QOpMYJIUpPOBaTh  IMPOBEpSEMBIC
IIPEAIOJIOKEHNS, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOIO

000py10BaHus, 3aMUCHIBATh X0/ ONbITa U (HOPMYJIHPOBATH BHIBOIBI

1.10

BBINIOJIHATE TIPSIMBIE HW3MEPEHHs C HMCHOJIb30BAHMEM AHAJIOTOBBIX H
IUGPOBBIX MPUOOPOB, 3aNKMCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aIaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUH

MPOBOJUTH  WCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYMHBI OT JPYrOM C MCIOJIB30BAaHUEM IPSMBIX HW3MEPECHUM,
y4acTBOBaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIEAOBaHHS, COOMpPATh
YCTAHOBKY W BBINIOJHATh U3MEPEHHUS, CIIEysl IPEMIOKEHHOMY IUJIaHY,
(bUKCUPOBATh PE3yJIbTATHl TMOJIYYCHHOW 3aBUCUMOCTH (PU3HUECKHUX
BEITMYMH B BUJE MPEUIOKECHHBIX Ta0NHIl ¥ TpaduKOB, AaTh BHIBObI

I10 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBIC H3MCPCHHA (1)I/ISI/I‘~I€CKI/IX BCJIMYHH, CJICAysd
npenno;erHoﬁ HHCTPYKIUU: IIPU BBIITOJHCHUU H3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYO YCTAHOBKY M BBIYUCIIATH 3HAYCHUC HCKOMOM

BCIINYHNHBI

1.13

CO6J'IIO,Z[aTB mpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

n1abopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bplBaTh MPUHLHUIBI  JIEUCTBUS NPUOOPOB M  TEXHUYECKUX
YCTPOWCTB, XapaKTEpHU30BaTh MPHUHLMIBI JEUCTBUS HM3YyYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOHCTB C TOMOIIBIO HMX OIMCAHHUA,
UCTIONIb3Ysl 3HAaHUS O CBOMCTBaX  (M3MYECKUX SIBICHUH U

HeoOxoauMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

NPUBOJIUTL TMpUMEpbl (HAXOAWUTh HUHGPOPMALUIO O [PUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM I oOecrieyeHus: O€30MacHOCTH TpH  OOpalleHuH C
npubopaMu ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHNSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY KaroIlel cpefie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCA 3HAHUM M MyTEM CpaBHEHHUS Pa3IMYHbIX HCTOYHHMKOB
BBIJICJIAT MH(OpMaIUIO, KOTOpasi SBISETCS HPOTHMBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOM

1.17

HCII0JIb30BATh pu BBIIIOJTHEHUH Y4EeOHBIX 3a1aHU I
HAyYHOMOMYJAPHYIO  JIUTEpaTtypy  (GU3UYECKOTO  COJECp)KaHUS,
CIpaBOYHbIE MaTepHalibl, pecypcbl ceTd MHTepHeT, BIaAeTh
npruéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOdpa3oBaHus HHPOpMATUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMHUChMEHHbBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB WHPOpMAIMH (PU3HIECKOTO
COJiepKaHusA, B TOM YHCJe IMyOJIMYHO JenaTh KpaTKhe COOOIIEHUS O
pe3yibTaTax IMPOEKTOB WIM Y4eOHBIX MCCIEIOBAaHUN, IPU 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3Y4YEHHBIN IOHATUHHBIM amnmapar Kypca

(bU3HKH, COPOBOKIATH BHICTYINICHUE MPE3eHTauel

1.19

P BBINIOJHEHUH Y4E€OHBIX NMPOEKTOB U HCCIEAOBAHUN paclpeneisaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33]ja4aMH,
CIIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JEUCTBUH, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JIEATEIIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMO/ICHICTBHE, YUYUTBIBASI MHEHHE

OKPY’KaoIINUX

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pasiindaTth ABJICHUA IO ONHMCAHWIO HMX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'~I€CKO€ SIBJICHUC

1.3

pacno3HaBaTh IPOSBIECHUE W3YUYEHHBIX (PU3MUECKUX SIBICHUA B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NUECKUe SBICHHS B MPHUPOJE,
IIPU 3TOM TIEPEBOJMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICISATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SIBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (HU3MYECKUE SBICHHA,
UCTONB3yd (U3MYECKHe BEIUYMHBI, IPU ONUCAHWH MPABUIBHO
TPAaKTOBaTh  (U3MYECKHHA  CMBICT  HCIOJIB3YyEMBIX  BEJIMYHWH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYI0O (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTH TpadUKd  M3YYCHHBIX  3aBHCUMOCTEH

(bl/ISI/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (U3MUECKHUE SIBICHUS U MPOIIECCHI,
WCIONb3ysl HW3YUYEHHbIE 3aKOHbI, MPU 3TOM JIaBaThb CJIOBECHYIO
(GopMyNnIHUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4ecKoe

BBIPaKCHUE

1.6

OOBSCHATH (PM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalMid MPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX IIAaroB ¢ MOMONIbI0 | — 2 HM3y4YEHHBIX CBOWCTBA

(I)I/I3I/I‘-ICCKI/IX ﬂBHeHHfI, (I)I/I3I/I"IeCKI/IX 3daKOHa UJIM 3dKOHOMCECPHOCTHU

1.7

pemaTth pacuéTHble 3aAauyd B 2 — 3 NEHCTBHUS, UCIONb3YS 3aKOHBI U
(bopMyIIbl, CBA3BIBaONINE (PU3NIESCKHE BETMUUHBI: HA OCHOBE aHAJIHM3a
YCIJIOBHSI 33/1a4¥l 3alIUChIBAaTh KPATKOE YCIOBUE, BBIABISITh HEJOCTATOK
JaHHBIX IS PEIIeHHs 3a/aud, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble ISl €€ pelIeHHs], MPOBOJUTH PacyEThl U CPABHHUBATH
MOJIy4YEHHOE 3HAu€HUE (PU3NYECKOM BEJIUYMHBI C H3BECTHBIMHU

JaHHbIMH

1.8

pacClio3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOKHO pPCHIUTH IIpU IIOMOIOH
(bI/ISI/I‘-IeCKI/IX MCTOOB, UCIIOJIB3YS OIMMMCAHUC UCCIICAOBAHNS, BBIACIIATH
MIPOBEPACMOC IIPCAIIOJIONKCHUEC, OLCHHUBATDL IIPABHUIIBHOCTDL IIOPAIKA

MMPOBCACHUA UCCIICAOBAaHN, ACJIaTh BbIBOAbI

1.9

MNpOBOAWUTL OIBITEL 110 HaGJIIOIICHI/IIO (1)I/ISI/II-I€CKI/IX SIBJIECHUU WJIH
(bU3UYECKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBATH  IPOBEPSIEMbBIC

NPENoNoKEeHUsl, coOuparb  yCTAaHOBKY U3  HPEIIOKEHHOTO




000py/10BaHus, OMUCKHIBATH XOJ1 ONbITa U (HOPMYIHPOBATH BHIBObI

1.10

BBIIIOJHATE IPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aAHAJIOTOBBIX
HpI/I60pOB U JaTYUKOB (I)I/ISI/IIICCKI/IX BCJIMYHMH, CPaBHUBATL PC3YJIbTATHL

M3MEPEHHH ¢ YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

NPOBOJUTH  HCCIECIOBAHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEIMYHUHBI OT JAPYrOM C MHCIOJNb30BAHUEM MPSAMBIX HW3MEPEHUI:
IUTAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpEHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (hUKcHpOBaTh
pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH B BHIE TAaONMUIl U TpadHKOB,

ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICAOBaHNA

1.12

MPOBOAUTh  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKUX  BEJIIUYHH:
TUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss NpPeMIOKEHHOM HWHCTPYKLUMH, U BBIUKCIATH 3HAYCHHE

BCINYHHBI

1.13

COGJIIO,Z[aTB ImpaBujia TCXHUKH 0e30I1acHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKHUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMEPHOCTU

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBLIC
HpI/I60pI)I o CXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJISITH CXCMbI
QJICKTPHUICCKUX ueneﬁ C IOCJICAOBATCIIbBHBIM H IIapaJUJICJIbHBIM
COCOAMHECHUECM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB JJICKTPHYCCKUX ueneﬁ

1.16

NPUBOAUTE TPHUMEPHl (HAXOIUTh HMH(POPMALMIO O TPUMEPaXx)
MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HM I oOecredyeHus Oe30MacHOCTH TpH  OOpalleHuH ¢
npubopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMHE, COXPaHEHUS 3JI0POBbS U

cOOJTI0IEHNST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIIEH cpere

1.17

OCYILECTBIIATh MOMCK MHPOPMALUHU (PU3NIECKOTO CONEPIKAHUS B CETU
HHTepHeT, Ha OCHOBE MMEIOLIUXCSA 3HAHUW U IIyTEM CpPaBHEHMS
JIOTIOJIHUTEIbHBIX HMCTOYHHUKOB BBLACIATH HHGPOpPMAIUIO, KOTOpas

ABIIACTCA HpOTI/IBOpe‘{HBOI‘;I WA MOXKET OBITh HGHOCTOBepHOﬁ

1.18

HCIIOJIb30BAaTh IIPpU  BBIIIOJHCHUU y‘{e6HBIX 3aJlaHUM HAay4YHO-




MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOTO COJIEp)KaHHUs, CIPAaBOUYHbIE
Marepuansl, pecypcsl cetu MHTepHeT; Binaaers  npuémMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3llaBaTh COOCTBEHHBIC MMCbMEHHBIC M KPATKHUE YCTHBIC COOOIICHUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HUCTOYHHKOB (PH3UIECKOTrO
COJCpKaHUs, B TOM 4YHCIE MyOJIMYHO TPEACTABIATh PE3yJIbTaThl
MPOSKTHON WJIM HCCJICIOBATEIbCKOW JCSITENbHOCTH, TPH 3TOM
IPaMOTHO HCIIOJIb30BaTh HM3YUYCHHBIH IMOHSITUWHBIA ammapar Kypca

(bU3MKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

MIPY BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX
MPOIIECCOB paCMpPENLsTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTABIICHHBEIMM  3aJayaMM, CJICAWTh 3a BBINOJHCHHEM ILIaHA
JEHUCTBUI U KOPPEKTUPOBATH €T0, aJICKBAaTHO OIICHUBATh COOCTBEHHBII
BKJaJ B JICSATEIIbHOCTb TPYIIIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE

B3aMMO/ICIICTBHE, MTPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue MNPEAMETHBLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI
06pa3013aTe.111)H0171 nporpaMmMsbl OCHOBHOI'O o01ero 06pa303a1mn

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth ABJICHUA IO ONHMCAHWUIO HX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/IIIGCKOG SIBJICHUEC

1.3

pacno3HaBaTh IPOSBIECHUE W3YUYEHHBIX (U3MUECKUX SIBICHUHA B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKue SBICHHS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATH

CyLIECTBEHHbIE CBOMCTBA (NMPU3HAKN) (PU3MUECKUX SBICHUMN

1.4

OMKCHIBATh H3YYCHHbIE CBOWCTBA Tel U (uU3MUecCKHe SBICHHS,
UCTONB3yd (U3WYECKHe BEIHYMHBI, TPU OINUCAHWM MPABHIBHO
TPaKTOBaTb  (PU3UYECKUII  CMBICA  HCHOJB3YEeMBIX  BEJIMYUH,
0003HAYCHHS W eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHUMH

BEIMYMHAMHU, CTPOUTh TpadUKHd  M3YYCHHBIX  3aBHCHMOCTEH




(hbUBUYECKUX BETMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U TPOLECCHI,
WCNOJIb3YySl H3YYEHHBIE 3aKOHbI, IIPU 3TOM JaBaTh CJIOBECHYIO
(GOpMYyJIMPOBKY 3aKOHa H 3alMCHIBaTh €r0  MaTeMaTHYCCKOE

BBIPAXXCHHUC

1.6

O0BSICHATH (PU3NYECKHUE MPOLIECCHl U CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUYUHHO-CIICICTBEHHBIE CBA3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C TOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bl/ISI/I‘ICCKI/IX HBJ'IeHHfI, (l)I/I3I/I‘l€CKI/IX 3daKOH4 UJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacd€THbIC 3a7avd (omuparomuecs Ha cucremy m3 2 — 3
YpaBHEHMI), HWCHOJB3ys 3aKOHBI U  (OPMyJIbI, CBS3bIBAIOIIUE
¢u3nueckre BENWYMHBI: Ha OCHOBE aHaJlIMW3a YCJIOBHS 3aJaud
3alMUCbIBAThL  KPATKOC  YCJIOBHC, BBIABIIATH HCOOCTAIOIIMUE HUIIHU
M30BITOYHBIE JJAHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIC
JUIsL pelIeHus, MPOBOAUTH PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTH

MOJIy4€HHOTO 3HAaUeHUS (PU3NUECKON BETUUNHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PELIUTh MPHU IMOMOIIU
(bU3MYECKUX METOJIOB, UCIIOJB3Ysl ONMMCAHUE UCCIEIOBaHUS, BBIACIATH
IIPOBEPSEMOE NPEIANOJIOKEHUE, OLICHWBATH IPABWIBHOCTh MOPsSAKA
IIPOBEICHUS UCCIICOBAHUSA, [EJIaTh BbIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOCHH 1 OTIBITOB

1.9

MPOBOJUTH OIBITH TI0 HAOMIOACHUIO (PH3MUYECKUX SIBICHUH WU
(U3MUECKUX CBOWCTB TENI: CAMOCTOSATENILHO COOMpATh yCTAaHOBKY W3
n30BITOYHOTO Habopa 00OPYAOBAaHUSA, ONUCHIBATH XOJ OMNBITa U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJUTh TPH HEOOXOJUMOCTH CEPHIO TMPSAMBIX H3MEPEHHH,
OTIpeNieNiAs cpelHee 3HaueHHe H3MepseMOl BeIMYMHBI ((POKyCHOE
paccTrosiHue coOMparome JUH3bI), 00OCHOBBIBaTH BBHIOOp crocoba

M3MEpEeHus (M3MEPHUTEIHHOTO MPHOOopa)

1.11

MIPOBOJIUTH HCCIEIOBaHUE 3aBUCHUMOCTEH (PU3MYECKUX BEIUYUH C
UCTIOJIb30BAHUEM TPSIMBIX M3MEPEHHUI: IUIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThl
MOJTYYEHHOH 3aBUCHMOCTH (PM3MYECKHX BEIMYUH B BHUJE TaOIUIH

rpauKoB, JeNaTh BHIBOBI IO PE3yJIbTaTaM UCCIIEIOBAHUS




1.12

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs]  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs], COOMPaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATh W3MEPEHHUs, CleAys NpPEIIOKEHHOW HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IIOIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmomaTh TpaBUIa TEXHUKM Oe3omacHOCTH TpH  pabore ¢

1ab0paTOpHBIM 000PYyI0BAHUEM

1.14

pa3nuyaTh OCHOBHbBIE NMPHU3HAKU HM3YUYEHHBIX (U3UUECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCUHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JIMH34a, IUIaHETapHas MOJENb aToMa, HyKJIOHHAas

MOZCJIb aTOMHOI'0 AApa

1.15

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM Ha HX OIMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHA U HEOOXOIUMBIE

(dbu3HIecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PUCYHKH M3YYEHHBIX
TEXHUYECKUX YCTpPOMCTB, MU3MEPUTEIBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLECCOB MPH PELICHUH Y4eOHO-IPaKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl MOCTPOSHUs N300pakeHH B IMIIOCKOM

3epKajie U COOMparoIIeH JTHH3e

1.17

NPUBOJIUTL TpUMEpbl (HAXOAWTh UHGPOPMALUIO O IPUMEPAX)
MPAKTUYECKOTI'0 UCIOJIb30BAHUS (PU3UYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH Uil o0ecriedeHusi O€30MacHOCTH TpU  OOpalieHun ¢
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHHUS 3/10pPOBbs U

coOII0ICHNS HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpY KaloIlel cpeie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
WnTtepHer, camocTosTeNbHO (GOPMYNUPYsS TOUCKOBBIM  3ampoc,
HaxOJUTh TYTH  OMNPENEJICHUS  JOCTOBEPHOCTH  IMOJYUYEHHOM
nH(pOpMallMd HAa OCHOBE HMEIOUIMXCA 3HAHUN U JOMOJTHUTEIHHBIX

HUCTOYHHUKOB

1.19

UCTOJNB30BaTh TPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-
HOMYJIAPHYIO JIUTEPaTypy (PU3MYECKOTO COJEpXKAHUSA, CIIPaBOYHBIE
Marepuaisl, pecypcsl cetu MHTepHeTr; BiageTrs  NpUEMAMHU
KOHCIIEKTHPOBAHUs TEKCTa, IIpeoOpa3oBaHus MHPOpMALUU U3 OJHON

3HAKOBOU CUCTEMBI B IPYTYIO




1.20

co3/1aBaTb COOCTBEHHbIE ITMCBMEHHBIE M YCTHbIE COOOIICHMSI Ha
OCHOBE HMH(OpPMALIMU M3 HECKOJBKUX HCTOYHUKOB (HPU3UUECKOTO
coJiepKaHusl, MyOJIMYHO NPEACTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
HCCIIEAOBATEIIbCKOM  JEATENBbHOCTH, IPU  3TOM  I'PAMOTHO
HCIIOJIB30BAaTh U3yYECHHBIN TOHATUIHBIN allapaT u3y4aeMoro pasziena
GU3MKH U COMPOBOXKJATh BBICTYIJICHHE TMpe3eHTalueil ¢ y4érom

0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUHA (PU3NIECKUX
MIPOLIECCOB pacHpeAesaTh 00SI3aHHOCTU B TPYIIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Jja4aMM, CJICAWTh 3a BBIIOJIHEHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €T0, aI€KBATHO OILICHUBATh COOCTBEHHBIN
BKJIAJ B JEATEIBHOCTb TPYIIIBI, BBICTPAUBaTh KOMMYHUKATUBHOE

B3aHMOHeﬁCTBHC, MMPOABJIASA TOTOBHOCTB Pa3pCliaTh KOH(bJ'II/IKTLI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

®usznka — Hayka O npupone. SIBIeHHs TPUPOIBL.
®dusnueckue  SABICHHUA: MEXaHUYECKUE, TEIJIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ousnueckue BENUYMHBL ~ M3mepeHwe — (U3NYECKHX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTth

u3MepeHnii. MexayHapoHas CUCTEMa €UHULL

1.3

EcTtecTBeHHOHayuyHBI METOJ| MO3HAHUA: HaOIIOJECHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIABMIKCHHE THIIOTE3,
OKCIEPUMEHT 10 TMPOBEPKE THUMOTe3, OOBSICHEHUE

Ha6moz[aeMoro SABJICHUSA

1.4

Onucanne PU3NIECKUX SBJICHUHA C TIOMOIIBIO MOIEIeH

1.5

[TpakTrueckue paboThI:

#HH##Par###13MepeHue paccToOsHUM.
##HtPar#H#3mepenne o0béMa KUIKOCTH U TBEPIAOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MaJIbIX TEJl.
##Parf##l13mepeHne  TemmepaTypel P [TOMOILIA

JKUJKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

##HtPar#H###CTpoeHNe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  JTOKA3bIBAIOLIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###HPar#HH /| Brokeane  yactuly  BemlectBa.  CBS3b
CKOPOCTH  JBW)KCHHS  YacTUI[ C  TEMIEpaTypoil.

BpoyHoBckoe nBuxenue, mudpdysus

23

BzaumopeiicTBue 4acTULl BEMIECTBA: NPUTSKEHUE U

OTTAJIKMBaAHHUC




#HiHtPar#Ht# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKUIKOCTEN M TBép,[[BIX (KpI/ICTaJIJII/I’leCKI/IX) TCII.

24 BzaumocBs3p Mexay CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTuyeckue paboOTHI:
###Par###Onenka quaMeTrpa aToMa METOJIOM PSIOB (C
UCTIONIb30BaHueM ¢otorpaduii).

2.6 #HHPar###OnbITE o HaOJIFOJEHUIO TEIJIOBOTO

pacuImpeHus ra3os.
HH#HPar###ONBITEI IO  OOHAPYXKEHUIO ACHCTBUS CHII

MOJICKYJISIPHOI'O IPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUYKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBI)KCHHE
Hi#HPar#H#CKopoCTb. Cpennsist CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JBWKE€HHUU. Pacy€r myTu W BpeMeHH
JIBI>KEHUS
SBnenue uHepuuu. 3akoH uHepuuu. B3aumoneictBue
33 TeN KaK MPUYMHA U3MEHEHHUS] CKOPOCTH JIBHXKEHUS TeJl.
Macca kak Mepa HUHEPTHOCTHU Teja
14 ##HtPar#H#H#InotHocTs BewiecTBa. CBSI3p IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BbEMA BellleCcTBa
3.5 Cua KaKk XapakTepUCTHKA B3aUMOICHCTBHS TEN
16 Cuna ynpyrocty u 3akoH ['yka. M3Mmepenuwe cuibl ¢
. MOMOILIBIO TMHAMOMETPA
37 ###Par###SIBnenue TAroTeHus U cuna TsbkecTH. Cuna
' TSKECTH Ha JApyrux maHerax. Bec Ttena. HeBecomocTth
13 Cuna Tpenus. TpeHHE CKOJIBXEHUS M TPEHUE TIOKOA.
' TpeHue B mpupojie U TEXHUKE
3.9 #H##Par###CnoxxeHue CwWi, HaAIpaBJICHHBIX IO OJHOU
' npsiMoil. PaBHozelicTByOIas CUIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHUS
(wrapuka B KMJIKOCTH, MOJIENU  3JEKTPUYECKOTO
aBToMOOWIT W Tak gainee). OmnpeneneHue CpenHen
CKOpOCTH CKOJBXEHHUS Opycka WIM IIapuka II0
HAKJIOHHON  miockocTH. OmpeneneHue  IMIOTHOCTH
TBEPIOTO Telna. OnbITHI, JIEMOHCTPHUPYIOILHE
3aBUCHUMOCTb PacTsDKEeHUs (nedopManuu) NpyKUHBI OT
OpUIOKEHHOW  cuibl.  OmBITBI, J€MOHCTPHUPYOIUE
3aBUCHUMOCTb CUJIBI TPEHUSI CKOJBKEHHUS OT Beca Tejla U

XapaKkTepa CONMPHUKACAOIINXCA HOBerHOCTeI}'I

dusnyeckue ABJICHUSA B npupoac: MpUMEPLI ABMKCHUS C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KUBOW M HEXUBOW IPUPOJIE,
JeMCTBUE CUITBI TPEHUS B IPUPOIE U TEXHUKE
3.12 TexHuuyeckue yCTpocTBa: IMHAMOMETP, MOAIIUITHUKN
JIABJIEHUE TBEPJIBIX TEJIL, )KUJKOCTEM U TA30B
41 HaBnenue TBEpmoro tena. CrnocoObl yMEHbBIIEHUS U
' YBEJTUYCHUS JTABICHUS
4o JlaBneHue raza. 3aBUCUMOCTbD JIaBJICHHUS T'a3a OT 00bEMa,
' TEeMIEPATypPbl
43 [lepenada maBieHus] TBEPIABIMH TEIAMH, KUAKOCTIMHU U
. razamu. 3akoH [lackans. [lHeBMaTHYeCKre MaIIMHBI
3aBUCHUMOCTh  JaBJICHUS OJKUIKOCTH OT TIyOWHBI.
4.4 [unpocratudeckuit mapagokc. CooOIIarONUecs COCyIbl.
['unpaBnuyeckue MEXaHU3MbI
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHbl
45 CYIIESCTBOBAHUS BO3AYIIHOW 000m0uku 3emun. OIbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTBHI HaJ] YDOBHEM MOPsI
16 Wsmepenne armocdepHoro nasienus. I[Ipubopsr s
' U3MepeHHs aTMOC(HEPHOro AaBIICHUS
JlelicTBME XKUIKOCTHM MU Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BeiTankuBawmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3gyxomnnaBanue




4.9

[TpakTrueckue pabOThI:

HccenenoBanue 3aBUCUMOCTH Beca Tela B BOAEC OT
o0béMa mMOrpyXEHHOM B JKUIKOCTb YacTH Teja.
OmnpeneneHne BBITAIKABAIOIIEH CHJIBI, IEHCTBYIOIIEH HA
TEN0, TNOrpyk€éHHoe B  JKHIKOCTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIKMBAIOLIEH CHIIbI, JEHCTBYIOILEH
Ha TeJIO0 B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOLLEH
CHUJIBI, JEUCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT 00BEMA
MOTPYKEHHOW B JKUJKOCTb YAaCTH TeJla U OT ILNIOTHOCTH
KUJKOCTH. KonctpyupoBanue  apeomerpa  WwiH
KOHCTPYMPOBAaHHME  JIOAKM M  OIpeAciieHue  e€

Ipy30I0ABEMHOCTH

4.10

dusnueckue SIBJICHUSA B mnpupoae: BIIMSAHHC
aTMOC(i)epHOFO JaBJICHHS Ha JKUBOH OpraHusMm, IJIaBaHHUEC

pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOIMIAIOMIMECS COCYbI,
YCTPOMCTBO BOJIONPOBOJA, THPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckasi pabota
5.2 Mexanuyeckasi MOIITHOCTh
53 [IpocTeie MexaHW3MBI: pblyar, OJOK, HaKJIOHHas
' riockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeneHue npaBuiia paBHOBECHUS pbluara K 0JI0Ky
«3omotoe  mpaBwio»  MexaHwkd.  KoaddunueHnt
5.5 II0JIE3HOT'O JIEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast YHEPTUU TeNa, MOTHATOTO HaJ 3eMIEH
5.7 Kunernueckas sneprus
. [Tonnass mexanuueckasi SHeprusi. 3aKOH H3MEHECHHS U
' COXPaHEHUS MEXaHUYECKON SHEePTUU
5.9 [TpakTrueckue pabOTHI:




#H#HtPar#H##Onpenenenue pabOTbl CUJIBI TPEHUS IPU
pPaBHOMEPHOM JBW)KCHMHM Tejla [0 TOPU30HTAJIBHOMN
nosepxHoctu. MccnenoBanue yciIOBUH  PAaBHOBECHS
peruara. Msmepenne KIIJ[ HakIOHHOM MJIIOCKOCTH.

N3yueHune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUHU

du3nyeckre SBICHHUS B npupoaec: pblHaru B TCIIC

5.10
YeloBeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJABUXHBIA U
5.11 HETIOJIBYKHBIA OJIOKH, HAKIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasaena 3jeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOM
61 TEOpUU CTPOEHMs BelecTBa. Macca U pa3Mepsl
' MosieKyd.  OmbITBI, THOJATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKOW TEOpUU
Mogenu  TBEPAOro, OKUAKOIO M ra3oo0pa3zHOro
6.2 cocTossHMi BemiecTBa. Kpucrammmaeckue u aMmopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tell
6 6.3 Ha OCHOBE IIOJOKEHHH MOJIEKYJIIPHOKHHETUYECKON
TEOpUU
6.4 CMauuBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciIMpeHue U cxKaTue
66 Temneparypa. CBsi3b TeMmIeparypbl CO CKOPOCTBIO
. TEIUIOBOTO JIBUJKEHUS YaCTHULL
67 Baytpennss sneprus. CriocoObl ”3BMEHEHHUS! BHYTPEHHEH
. SHEPTUM: TEeIUIoNnepeaada U COBEpIIeHNnE padOThI
6.8 Buael Termonepenadn: TEMIONPOBOAHOCTb, KOHBEKIIMS,




U3Iy4eHue

KomnuectBO  TEMIOTHL. VYnenpHas  TEIIOEMKOCTH

6.9
BELIECTBA
TenmooOMeH u TemyoBOoe paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemoTa riaBiIeHUs
[TapooOpazoBanue u  KoHaeHcanus.  HMcmapenwue.
612 Kumenne. VYnenpHas  TemioTra mapooOpa3OBaHHUS.
. 3aBUCUMOCTh TEMIIEpaTyphbl KUTIEHUSI OT aTMOC(HEPHOTO
TABIICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIUIMBa. Y IeibHas TEII0Ta CrOpaHus
[lpunuunsr  pabotel  TerioBbix aurareneit  KIIJ]
6.15 TEIJIOBOTO ABUTraTelsl. 1eIUIOBbIE ABUTrATENIM W 3alllUTa
OKPY’KaloIleH cpeibl
3aKOH COXpaHEeHHMsI U MPEBPAILIEHUS YHEPTHH B TETLIOBBIX
6.16
npoiieccax
[IpakTuueckue paboOTHI:
HH#HPar###OnbITEI IO  OOHAPY)KEHUIO JICUCTBHS CHJI
MOJIEKYJISIPHOTO MPUTSKEHUS.
HH#HParf##0NbpITHl  TO0  BBIPAIIMBAaHUIO  KPHUCTAJIOB
ITIOBAPEHHOM COJIM WM caxapa.
#HHPar###OnbITH 1o HaOJIFO JEHUTO TEMJIOBOTO
617 pacUIMpeHUs Ta30B, JKUJIKOCTEU U TBEPIBIX TEI.

##HPar#H##0npenencHie JaBleHHUd BO3[yXa B OalllloHe
ITIPUTIA.

HHHPar##H#ONbITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEMa W HArpeBaHUS WU
OXJIaKJICHUS.

###Par### I[poBepka THUMOTE3bI TUHEHHOW 3aBUCUMOCTHU

JJINHBI CTOJIOMKA KHUIKOCTH B TepMOMeTpH‘leCKOﬁ




TpyOKe OT TeMIepaTypshl.

###Par###Habmonenue W3MEHEHUS BHYTPEHHEHN
SHEPTUM TeNa B pe3ylibTaTe Teruionepenayn u padboThl
BHEIIHUX CHUJI.

###Par###IccnenoBanue SBJICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAHUM XOJIOJTHOU U rOpsiYei BOJIBI.
##H#Parf##0npenencHue KOJINYECTBA TEIUIOTHI,
MOJIy9eHHOTO BOJIOW TMpPH TEMJIOOOMEHE C HarpeThiM
METAJLUTUICCKUM IHITUHIPOM.

#HH#Par##H#Onpenenenune YIETbHOU TEIIIOEMKOCTHU
BEIIICCTBA.

#i##ParfH##lccnenoBanue npouecca UCIapeHusl.
###Par###OnpeneneHne OTHOCHTEIBHONW — BJIAXKHOCTHU
BO3/IyXa.

H#H#H#Par###0Onpenenenne yAelbHONW TEIUIOTHI IIJIaBICHUS

JIpaa.

6.18

dusnueckue SBICHHS B TPUPOJAC: TOBEPXHOCTHOE
HATSOKCHHE W KaNMWULIPHBIE SIBICHUS B MPHPOJE,
KpHUCTaJUTBl B ipupoae, u3nydenue ConHia, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHuueckue  yCTpOWMCTBA:  KalWUIAPBI, MPHUMEPHI
HCIIOJIb30BaHUSI KPUCTAJIOB, XKMIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPHI, NCHXPOMETp, IMapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHUA

7.1 DnekTpuzanus Tei. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kyinona

7.2 (3aBUCUMOCTD CUJIBI B3AaUMOJICHCTBHS 3apSKCHHBIX TEJ OT
BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEXKAY TEIaMH)

73 OnexTpuueckoe nose. Hanpssk€HHOCTD 3JEKTPUUECKOTO

nosi. [lpuHIMI cyneprno3uiuu 3JIEKTPUYECKUX MoJIeh




(Ha KaYECTBEHHOM yPOBHE)

Hocurenu »snexTpuyeckux 3apsAaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue atoma. IlpoBoaHuku u
TUDJIEKTPUKU
7.5 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DNEKTpUYECKHi  TOK.  YCIOBHS  CYILECTBOBAHMS
' AIEKTPUUYECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKa
JeiicTBus AIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSAX U razax
. Onektpuueckass nenb. Cuia ToKa. IEKTPUUYECKOE
' HaIpsKEHUE
79 ConpotuBieHue MIPOBOJIHUKA. VY nensHoe
‘ CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma 111 yyacTKa Ienu
1 [locnenoBarenbHOE W MapajljieIbHOE  COEAMHEHHE
' MIPOBOJHUKOB
PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenna
13 DNeKTpUYecKue e W TMOTPEOUTENH SICKTPHUSCKON
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocTtosHHBIE MarHuThHl. B3amMonencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHOoe TONEe 3eMJId U €ro
' 3HAYEHHE IS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE 3IEKTPUYECKOTO TOKA.
' [IpuMeHeHne >eKTPOMarHiTOB B TEXHUKE
JleiicTBHe MarHUTHOTO TOJS HAa MPOBOJAHUK C TOKOM.
717 DNEeKTpoABUTaTellb MOCTOSSHHOTO TOKAa. Vcmonb3oBaHue
. JJIEKTPOJIBUIaTeIe! B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCTIOpTE
7.18 OneiTel  @apanes.  SIBieHHe  3IEKTPOMArHUTHOMN




nnaykuuu. [Ipasuno Jlena

DNEeKTpOreHeparop. CnocoObl MOJTyYEHUs
7.19 AIEKTPUUECKOM SHEPTUH. DNeKTPOCTaHIUU Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 110 HAOTIOACHHUIO JICKTPHU3AIUHN TE HHIYKITUEH

Y TIPU COTPUKOCHOBEHHH.

HccnenoBanue fAeiicTBUS OSIEKTPUUECKOTO TIONIA  HA

MIPOBOJHUKY ¥ TUDJICKTPUKHU.

COopka ® mpoBepkKa padOTHl DSIEKTPUUYCCKON IIETH

MOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHUe HAMIPSHKCHHUS.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HJIYIIIETO Yepe3

PE3UCTOpP, OT CONMPOTHBIICHUS PE3UCTOPA M HAIPSIKEHUS

Ha pe3nCTope.

OIBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTD

ANEKTPUICCKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOILIA/IA MMOTIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHUS  HANpSOKEHUW TpU
MOCJIEIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuia Asi CHJIBI TOKA MPH MapauieIbHOM
COCMHEHUH  pe3ucTtopoB.  Ompenenenne  pabOTHI
AJEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UcTop.
OmpeznenieHHe  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJIEIIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CUJIbI TOKA, MAYLIETO 4Yepe3 JaMIIOUKYy, OT HaIpPsSKEHUS
Ha Heil. Onpenenenue KIIJ[ narpesatens. UccnenoBanue
MarHMTHOTO B3aMMOJICHMCTBHSI IIOCTOSHHBIX MAarHWTOB.
N3yueHne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU
uxX Oo0beIWMHEHWHM u  pasaeneHuu. MccimemoBanue
JEUCTBUSA DJIEKTPUUYECKOTO TOKAa HAa MAarHUTHYIO CTPEJIKY.

OHLITBI, JACMOHCTPUPYIOIIHC 3aBUCHUMOCTD CHJIbI




BSaI/IMOHGﬁCTBHH KaTyllKyu ¢ TOKOM W MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHUA TOKa B KaTYIIKE. I/ISYLIeHI/IC

JIECTBUSL MarHUTHOIO MOJS Ha IMPOBOAHUK C TOKOM.

Koncrpyuposanue u U3y4YeHUe paboTHI
BIIEKTPOJABUTATEISA. Nsmepenne KII/
3JIEKTPOJBUTATEIIBHOMN YCTaHOBKH. OnbITHI 1o

HCCICAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIHHU:
HUCCICI0OBAaHUC W3MEHEHMI 3Ha4YeHUSI U HaIpaBJICHUA

WHIYKIIMOHHOT'O TOKa

7.21

Odusnyeckue SBICHUS B TMPUPOJE: DICKTPUUECKUE
SBIIGHU B  arMmocdepe, DIJICKTPUUECTBO  IJKUBBIX
OpraHW3MOB, MarHUTHOE TOJI€ 3eMJTH, Apeid MOIFOCOB,
POJIb MATHUTHOTO TIOJIS JJISl )KU3HU Ha 3emiie, MOJIIPHOE

CHUAHHUC

7.22

TexHuyeckue yCTpOWCTBA: HJIEKTPOCKOI, aMIepMeTp,
BOJITMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPIHUH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEINb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOT'O TOKA

9 KIIACC
Kon
Konx anementa [IpoBepsiemble 2EMEHTHI COAEPIKAHMS
paszzena
MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe JBuWKeHHe. MarepuanbHas — TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHMUECKOTO IBHXKEHUS
8.3 PaBHOMeEpHOE IPSIMOJIMHEMHOE JBUKEHUE
#H##Par##HHepaBHoMepHOE TIPAMOJIUHEIHOE JBUKECHUE.
8.4 CpenHsdss W MIHOBEHHass CKOpPOCTb Tejla  IpHU
HEPaBHOMEPHOM JABH)KEHUU




Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEMHOE

8.5
JBUKEHUE
8.6 ##HPar###CBooOoauoe nageune. OnblTel [ anuies
#H##Par##HPaBHOMEpHOE JBM)KEHUE TI0 OKPY>KHOCTH.
8.7 Ilepuon m wactora oOpamieHus. JIuHelHas U yryoBas
ckopoctu. LleHTpocTpemMuTenbHOe yCKOpEHUE
8.8 ITepssIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 HH##Par### [puHIUTT CyNIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#iHPar###Cuna TpeHMs: CWia TPEHUS CKOJIbKEHUS,
5.13 CUJIa TPEHHUS MTOKOS, IPYTHe BUIbI TPEHUS
#H#Par##H#Cuna THKECTH U 3aKOH  BCEMHUPHOIO
.14 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaICHUS
Jsuxenne  mmaHer  Bokpyr  Comnma.  I[lepBas
515 KocMHu4ecKasi ckopocTb. HeBecoMocTh 1 eperpysku
PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPAOE
8.16 oo
#H##Par##HPaBHoBecue TBEPJOro Tejla ¢ 3aKPEIUIEHHOMN
517 OCbI0 BpameHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynse Tena. U3menenue umiynbca. IMIynibe CUTbI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHPar###PeakTuBHOE IBUKEHUE
8.21 Mexanuueckas paboTa U MOIIIHOCTb
PabGora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
822 SHEPTUH U PabOTHI
[loTennmanpHass dSHEprust Tejia, MOAHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHmanbHas SHEPrUsl CHKATON MPYKUHBI
#H#Par##HKunernueckas  sHeprusa.  Teopema 0
5.25 KUHETUYECKON DHEPIUU
8.26 HiHtPar###3aKkoH coOXpaHEHUsI MEXaHUYECKON IHEPTrUun




8.27

[TpakTuueckue padbOThI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUS Opycka
WIA JBIDKEHHS IIapuKa 1O HAKIOHHOW TUTOCKOCTH.
OmnpeneneHre yCKOpPEeHUs Tella IpU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
[TpoBepka THUIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
JBIDKEHUN 0€3 HAdaIbHOW CKOPOCTH TYTH OTHOCSTCS
KaKk psAa HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHHU OJHHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIbKEHHS
OT cCwibl HoOpManbHOro naBieHus. Omnpenenenue
kodpduureHTa TpeHHUs CcKoubxkeHus. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpezneneHue padOTHl CUIIBI
TPEHUsT TpU PABHOMEPHOM JIBIDKEHHUM Tela 10
TOPU30HTAJILHOW MOBEepXHOCTH. OmnpezeneHue padOThI
CWIBl  YIOpPYrocTM  Hpu  IHoabéMe  Ipyza ¢
UCTIOJIb30BAHUEM  HETOABIDKHOTO M TOABIIKHOTO

0JIOKOB

8.28

du3nyeckue SBICHUS B MMpupoac: MNMpPUIUBbI U OTJIUBLI,
JABMOKCHUEC IIJIAHCT ConHeyHOH CHUCTCMbI, PCAKTHBHOC

JABUXXCHHC )KHBbIX OPT'aHU3MOB

8.29

TexHuueckne  yCTpPOWMCTBA:  CHHAOMETpP, JATYUKHU

II0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHNYECKUE KOJIEFAHIMA 11 BOJIHBI

KonebarenbHoe JABHIKCHUC. OcHoBHBIC XapaKTCPUCTUKU

> KOJIeOaHMI: IEPHUO/I, YaCTOTa, aMIUIUTY/Ia
97 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpaiieHre sHepruu npu KoiaedaTeIbHOM JABHKEHUN
93 3aryxawomue kojeOaHus. BolHyXIeHHBIE KojeOaHUs.
' Pe3onanc
Mexanuveckue BoJgHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IpononbHBIE W TIONIEpEYHBbIE BOJHBI. [[TMHA BOJHBI U

CKOpOCTb €€ pacrpocTpaHeHus. MexaHn4eCcKUe BOJIHBI B




TBEPAOM TeJIe, CEICMUYECKHE BOJIHBI

9.5 3Byk. ['poMKOCTb 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuyeckue paboTHI:
OmpeneneHne YacTOTBl W Tepuoja  KosieOaHMiA
MaTeMaTU4YeCKOro MasTHHKA.
OmpeneneHre YacTOTBl W Tepuoja  KosieOaHMiA
MPY>KUHHOTO MasITHUKA
97 WccnenoBanme 3aBUCUMOCTH  TIepHOJa  KOJeOaHM
' MOABEHIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
WccnenoBanne 3aBUCUMOCTH  TIepHOJa  KOJeOaHMit
MPY>KUHHOTO MasTHHKa OT Macchl TIpy3a. IIpoBepka
HE3aBHCHUMOCTH rnepuoja KOJIEOaHMH rpysa,
MOJBEIIEHHOTO K HUTH, OT MAacchl rpy3a M >KECTKOCTH
NpYy>XKuHbI. M3MepeHne yckopeHus: CBOOOTHOTO TaJeHUs
duznueckue SBICHUS B MPHUPOJIE: BOCIPUATHE 3BYKOB
9.8 J)KUBOTHBIMH, 3€MJIETPACEHHE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, X0
09 TexHudeckne yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'IGKTpOMaFHI/ITHoe IoJIC. 9J'IeKTp0Mal"HI/ITHI)IC BOJIHBI.

101 CBolicTBa 3J1IEKTPOMarHUTHBIX BOJIH

10.2 I[IIxana 51€KTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja csera. CKOpOCTh CBETa.

' BonHoBEIE cBOMICTBA CBETA

[TpakTuueckue padbOThI:

10.4 W3yueHue CBOWCTB  DIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIBHOTO TeedoHa
dusnueckue SBICHUS B IpPUPOAE: OHUOJIOrMYEcKOoe

10.5 IEUCTBUE BUJIMMOTO, yIbTpaduoIEeTOBOrO 54
PEHTTEHOBCKOTO U3Ty4eHUM

10.6 Texnuueckune YCTpOWCTBA: UCIIOJIb30BAaHUE

SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3U




11

CBETOBBIE SABJIEHUA

11.1

JlyueBast monens cBeta. MicTouHMKHM cBETa

11.2 IIpssMonuHEHOE pacIpOCTPAHEHUE CBETA
113 Otpaxkenue cseta. [lnockoe 3epkano. 3aKoH OTpaskeHUs
' cBeTa
114 IIpemomiieHne cBera. 3aKOH MPEJIIOMIICHUS —CBETa.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon tydent B 1vH3e
116 Ontnyeckass cucrema ¢oroanmnapara, MHKPOCKONa M
' TeJecKona
117 I'maz xak onruyeckas cucrema. biauzopykocts u
' JAJIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B cnekrp. OnbiTel HeloTOHA.
' CrnosxeHue crieKTpajibHbIX LIBETOB. Jlucnepcust cBeta
[TpakTuyeckue paboOTHI:
#H##Par##HtccnienoBanue 3aBUCUMOCTH yria
OTpa’KeHHs CBETOBOTI'O JIyya OT YIJia MaJeHHUS.
#H#Par###l3yueHne  XapakTEpPUCTHK  H300paKeHHS
IIpeIMeTa B INIOCKOM 3€pKalle.
H#HHPar###ccnenoBanue 3aBUCHMOCTH yria
NPEJIOMJICHUSI CBETOBOIO Jyya OT YIJla TaJeHus Ha
119 TPaHHULE «BO3/IyX — CTEKIION.
. #i#Par#Ht# lonyuene  nM300pakeHU ¢ MTOMOILBIO
COOMpArOIIEH JTNH3HI.
#i#HPar#Ht#Onpenenenne (QOKyCHOTO PpacCTOSHUS U
ONTUYECKOI CUIIBI COOMpAIOIIEH JTMH3BI.
#HHHPar###ONBITEl IO pa3nokeHuto Oeloro ceera B
CHEKTD.
HH#HPar###ONBITEl 10 BOCIPUATHIO IBETa IPEIAMETOB
IIpU UX HAOIIOAEHUN Yepe3 LIBETOBbIE (PUIBTPHI
dusnueckue sBIEHUS B npupoje: 3aTMeHuss ConHua u
11.10 JlyHsbl, 1BeTa Tel, ONTHYECKHE SIBIEHUS B atmocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTPOWCTBA: OYKH, IIEPUCKOII,




¢doToanmapar, ONTHYECKUE CBETOBO/IBI

12

KBAHTOBBGIE ABJIEHUA
11 Omnbitel Peszepdopna u mimaHeTapHas MOJAEIb aTOMA.
’ Moaens aroma bopa
122 Hcnyckanue W IOTJIOLIEHHE CBeTa aToMOM. KBaHTBI
. JInnelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3nyyeHus
14 Crpoenune aromHoro sapa. Hykimonnas wMoxens
' aTOMHOTO siipa. M3oTonsl
15 PannoaktuBHble npeBpaiieHus. Ilepuon momypacnana
' aTOMHBIX S7EP
126 SnepHble peakunu. 3aKOHBI COXPAHEHUS 3apslOBOTO U
' MacCOBOT'O YHUCEI
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
178 Peakuuu cunresa u aenenus saep. Mecrounuku sHepruu
’ CouHiia 1 3B€31
12.0 SAnepnas osHepretuka. JledcTBHE — pagMOaKTUBHBIX
' W3ITyYEHUH Ha )KUBbIE OPraHU3MbI
[TpakTyeckue paboTHI:
HaOnroneHne CIUIOMIHBIX W JIMHEWYATBIX CIIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanne TpPeKOB: MU3MEPEHHME SHEPTUM YaCTHIIbI
0 TOPMO3HOMY TyTH (TI0 hoTOrpadusim).
W3mepenue paauoakTUBHOTO (oHa
@uzpueckue SBJICHUS B IPUPOJAE: €CTECTBEHHBIN
pasavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaJMOaKTUBHOE U3JIyYEHHE NPUPOJHBIX MHUHEPAJOB,
JNEUCTBUE PAJUOAKTUBHBIX W3IyYEHUN HaA OpraHU3M
YeJI0BEKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIUBUyaIbHBIN JO3UMETp, KaMepa Buibcona




MPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOI 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopazosanusi Ha ocHose ®PT'OC

[lonnmanue ponu  (QU3MKM B HAYYHOM  KapTHHE  MHpa;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEJCTABICHUNA O 3aKOHOMEPHON CBS3H
U TI03HABa€MOCTH SBJICHMM INPUPOIBI, O POIU DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed ponu (GU3MKKM B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJOTHWH, 00 3SBOJIOLUU
¢u3nUecKUx 3HAHUW W WX POJHM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpa, O BKJIAJE POCCUHCKUX U 3apyOS)KHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBACHEHHE IPOIECCOB OKPYIKAIOLIETO

MHpa, pa3BUTUC TEXHUKU U TEXHOJIOTHI

3HaHMsI O BMJAX MaTepuu (BEIIECTBO M IOJIE), O JBMIKEHHHM Kak
croco0e CyIIeCTBOBAHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpOEHHsI BelIeCTBa, O (U3MYECKOH CYIIHOCTHU SIBJICHHM NPUPOJIBI
(MEeXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX);
YMEHHE pa3inyaTh SIBJICHUS 10 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;
yMEHHE pacro3HaBaTh MPOSBIIEHUE U3YUYEHHBIX (PU3NYECKUX SBICHUIN
B OKpYXalollleM MHpEe, BBIIEsAsI MX CYUIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

Bnagenue ocHOBaMM MOHSTHWHOIO ammapara M CHMBOJUYECKOTO
s3bIKa (PU3UKHU U KCIIOJIb30BaHUE WX IS pelIeHHs Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepHU30BaTh CBOMCTBA Tel, (U3UUECKUE SBICHUS U

IPpOLECChI, UCITOJIB3Y Q)yHHaMeHTaJ'IBHBIC " OMIINPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMMCTBA T€I U (I)I/ISI/ILIGCKI/IG SBJICHHUA,

WCIIONB3YS (PU3UUECKHE BETUIUHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIIO3HAHUS C YYETOM
coOJr0IeHNsT TpaBHJI OE30MAaCHOTO TpyJa: HAOMIOACHUE (PU3HMUECKHUX
SIBJICHU:

YMCHHUEC CaMOCTOATCIIbHO CO6I/IpaTB OKCIICPUMCHTAJIbBHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3alHCHIBATH €0 PE3yJIbTaThl, (POPMYIHPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMbIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEJIINYMH:
YMEHUE IUJJaHUPOBAaTh M3MEpPEHHs, CaMOCTOSATENILHO COOUpaTh
9KCINEPUMEHTAJIbHYI0 YCTAHOBKY IO HWHCTPYKLMH, BBIYHUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIYyYEHHBIE PE3YJbTATHI C
Y4ETOM 3aJaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBEJIEHUE  HECJOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO  COOMpPATh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
MPOBOAWTh  HCCIEAOBAaHWE IO  WHCTPYKLUH,  MPEICTaBIATh
MOJIyYE€HHbIE 3aBUCUMOCTH (DU3MUYECKUX BEJIWYMH B BHJE TaOIHIl U
rpaduKoOB, yUUTHIBATh MOTPEITHOCTH, JI€1aTh BHIBOJBI MO Pe3yIbTaTaM

HCCIIEI0OBAHUS

[lonnmaHue  XapakTepHBIX  CBOMCTB  (pu3MuecKkux  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO0, MOJEIN CTPOEHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETApHas MOJEIb aToMma,
HYKJIOHHasi MOJEJIb aTOMHOIO siipa) M yMEHHUE NPUMEHATb UX I

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA Tel, B TOM
YuCl€ W B KOHTEKCTE€ CHUTYyallMid MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yYEHHbIE CBOMCTBA (PU3NUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmeHue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIIONIb3Ysl 3aKOHBl U (OPMYJIbL, CBSI3bIBAIOIIME  (PU3NUYECKUE
BEJIMYUHBI, B YAaCTHOCTH, 3allUCHIBATh KPAaTKOE YCJIIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMPATh 3aKOHBI U (HOPMYIIbI,
HeoO0XoAUMBIE Ui €€ PEelIeHHUs, UCTIONb30BaTh CIPaBOYHbIE JAAHHBIE,
MIPOBOJUTH PAcC4YE€Tbl M OLEHUBATHh PEAIMCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIMUYUHBI; YMEHHUE OIPENENATh Pa3MEepHOCTh

(bu3nyecKoil BeIMYMHBI, MOTYYECHHON IPU PEIICHUH 3a7aun

YMeHue xapakTepu3oBaTh MPUHLUIBl JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTUYECKHUX MPOLECCOB M0 UX OMHCAHMIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBaX (1)I/ISI/I‘ICCKI/IX SIBICHUM U HCO6XO)II/IMLIC (1)I/I3I/I‘IeCKI/IC




3aKOHOMEPHOCTH

10

YMeHue uCnojp30BaTh 3HAHMS O (U3NYECKUX SBICHUSIX B
MOBCETHEBHON kKM3HM s oOecrieyeHuss O€30MaCHOCTH NP
oOpamieHnn ¢ OBITOBBIMH ~ HpHOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsi U  COOJIONEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJEHUS B OKpYXKaWoIEH cpeae; MNOHUMaHUE
HEOO0XOMMOCTH IPUMEHEHHs] JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg palfMOHAaJIbHOT'O MPUPOA0IIOJIb30BaAHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUsT M MPEJACTaBIeHUS HH(DOpMaH
(bU3MYECKOTO CONEp)KaHUs C HCIOJNb30BAHUEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHI; YMEHHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIy4eHHON MHGpOpMAM Ha OCHOBE HMEIOIUXCS 3HAHUM U
JONIOJIHUTEINBHBIX ~ HMCTOYHUKOB;,  YMEHHUE  MCIIOJb30BaTh  MPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJJaHUi Hay4YHO-MOIMYJISIPHYIO JUTEepaTypy
(U3HYECKOTO COJCPIKAHMS, CIPABOYHBIC MATEPHUAIbI, PECYpPChI CETH
Wnrtepner; BrnageHue 0a30BBIMM  HaBBIKAMH  NpeoOpa3zoBaHUs
uH(pOpMalMd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
CO3/1aBaTh COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB




HHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O PU3UKE

Kon

IIpoBepsiemMblii 3JIEMEHT COAEePKAHUS

MEXAHWYECKUE ABJIEHMA

1.1

Mexannueckoe JBwkeHue. MarepuanpHas Touka. Cucrema  orcuéra.

OTHOCUTENBHOCTh JABHIKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHXKeHUE. CpenHss ckopocTb. DopMyina s

1.2 BBIUMCJIEHUSI CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MpSIMONIMHENHOE JIBMKEHHE. 3aBUCMMOCTh KOOPAMHATHI Teiaa OT
BPEMEHH B CIIy4ae paBHOMEPHOI'O IPSIMOJIMHEUHOIO JIBUKECHHUS:
13 x(f)=x,+vt
I'paduky 3aBHCHUMOCTH OT BPEMEHU [IJS MPOEKIMH CKOPOCTH, TMPOCKIIUU
MepeMENICHUs, MYyTH, KOOPAWUHATBI IIPU PABHOMEPHOM  IPSMOJIMHEHHOM
JBUKCHUH
3aBHUCHMOCTh KOOpJAWHATBHI TeJla OT BPEMEHHU B CiIy4yae PaBHOYCKOPEHHOTO
HpHMOHHHGﬁHOFO JOBUXXCHHUSA:
. £
Sc(f)=vy, #f+ay* 5
CDOpMy.HI:I AJid TMPOCKIHMU TEPEMCIICHHUA, IMPOCKIUU CKOPOCTU M MNPOCKIUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUH:
1.4 H=v,, -t L
: Sy ..)_UCI_\‘ +a, B
U.\'(I) =Upy T8 -1,
a (f)=canst,
UZI- = Ui.r- = 3("151'
I'paduku 3aBUCUMOCTM OT BpEeMEHHM il NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TIPOEKIMU TMepEeMEeIleHUs], KOOpAUHATHl TMPU PABHOYCKOPEHHOM
HpHMOHHHGﬁHOM ABHUXKCHUHN
CBoOoanoe manenue. GopMyJibl, OMUCHIBAIOIINE CBOOOJHOE MMAJICHUE Tela IO
1.5 BEepPTHKANIU (JIBWKEHUE TeJa BHHU3 WM BBEPX OTHOCUTEIBHO TIOBEPXHOCTH

3emin). I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl TMPOEKUUH YCKOPEHHS,




OPOEKLUH CKOPOCTH M KOOPJAMHATHI TNpU CBOOOJHOM TAaJE€HUU Tella 110

BCPTUKAIA

1.6

CkopocTh pPaBHOMEPHOTO JBIJKEHHS Tella IO OKpPYKHOCTH. HampaBneHue
CKOpOCTH.
dopmyiia i BBIUYUCICHUS CKOPOCTH YEpe3 PaJnyC OKPYKHOCTH U TEPUOJ
oOpareHus:

2nR

g

LentpocTtpeMurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENIBHOTO

yckopenusi. Dopmyra J1sl BBIYUCIICHUS YCKOPEHUS:

1.7

Macca. IInotHocTh BemecTa. @opmyiia A1 BBIYUCICHUS IUIOTHOCTH:

oo T
P=v

1.8

Cuna — BCKTOpHAA (bI/I3I/I‘{eCKaH BeanunHa. CIIOKEHUE CUIT

1.9

SIBnenue unepnuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBJ'IeHHOCTb BCKTOPA YCKOPCHU: TCJIa U BEKTOpPA CUJIBI, HCIZCTBYIOHIGIZ Ha

TCII0

1.11

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

By =-Fy

1.12

TpeHHe IIOKOs U TPCHUC CKOJIbKCHUS. d)opMyna IJIL BBIYUCIICHUSA MOAYJIST CHUJIBL

TPEHUA CKOJIbKCHUS!




F_=p-N

1.13

Hedopmarust Tena. Ynpyrue u Heynpyrue naedopManuu. 3aKOH yOpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUA:

My - M5
R
Cuna TspKecTd. Y CKOpeHue CBOOOHOTO TaACHMS.
dopmyia A7 BBIYMCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emiu: F = mg.
JBuxenue miuanet Bokpyr Connua. IlepBast kocMuyeckas CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmynbe Tena — BekTopHas puznyeckas BeIHUnHA.
p=mo

Nmnynse cucremsl Ten. U3Menenue nmmnyJibea. MMIyabe custbl

1.16

3akoH COXpaHCHUA NMITYJIbCa JJI 33MKHYTOI\/’I CHUCTEMBI TCII.
D=myU +m, 0, =const

PeakTuBHOE JBMXKEHUE

1.17

Mexannueckas pabota. @opmyia Assi BEIUUCICHUS paOOThI CUIIBL:

A=Fscosu

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MMOTCHIUAJIbHAs SHCPIrUs. q)OpMYJIa JUIA BBIYUCJICHUA

KUHETHYECKOU OHCPIuu:

mo”
E;T = 2

Teopema o kuHeTHUeCcKOU dHeprun. Popmyia A BBIYUCICHUS TOTCHIIMAIBHON




OHCPIUH TCJia, IOAHATOIO

Haxa 3eMIIEH:

Mexanuueckas OHEPIuUs:

E=E;,+E p
1.19 3aKOH COXpaHEHMSI MEXaHUUECKOHN sHepruu. @opmyJia Jj1sl 3aKOHA COXPaHEHUS
MEXaHMYECKOM SHEPrUU B OTCYTCTBUE CUJI TpEHUA: £ = const.
[IpeBpaiieHne MEXaHUYECKON SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MEXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.
Prruar. Moment cuisl: M - Fl.
VYcioBue paBHOBECHS pbluara:
M +M +..=0
1.20 <
[MoxBwxHbIHN 1 HenoABWXKHBIN 010ku. KII1/] mpocThIX MeXaHU3MOB,
n= *"]ume,zm
*‘4-.511‘;3111-33313
JlaBiienue TBEpIOTO TEIA.
@®opMya 17151 BBIYUCICHUS 1aBJIEHUs TBEPIOTO Tea:
s
pP= 5
191 [aBnenue raza. AtmochepHOe AaBlICHUE.
' ['mapocratuyeckoe JaBI€HUE BHYTPHU KUJIKOCTH.
®opmya 115l BBIYUCICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+Dy,
1.22 3axoH Ilackans. I'mapaBandeckuii npecc
3akoH Apxumena. PopMmyna g ONPENEICHUS BBITAJKUBAIOLIEH CHJIBI,
JEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

F_i\px. =pgV

Ycnopue maBanus Teia. [lnaBanue CYZ0B 1 BO3QYyXOIlIaBaAHUEC




1.24

Mexannyeckue KojeOaHus. AMIUIMTYJa, TMEPUOJ M YacToTa KoJeOaHUM.

d)opMyna, CBA3bIBAOIIAA YaCTOTY U IICPUOJ KoJIeOaHMiA:

1.25

MaremaTtuueckuid W NPYKUHHBIM MaaTHUKH. [IpeBpamieHue sHepruv mnpu

KOJIe0ATEIBbHOM JIBUKEHUU

1.26

3aTYXaIOH_II/Ie KoJieOaHHsI. BBIHy)KIIeHHBIe kosieOanus. Pe3onanc

1.27

MexaHU4eCKHE BOJIHEL. HpO,Z[OJ'IBHHe " TOIICPCUYHBbIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHECHHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKocTh U BbIcOTa 3Byka. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHUIE

IByX cpell. H(ppa3Byk U yIbTpa3ByK

1.29

Ipakmuueckue pabomuwl

H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; ApPXMMEIOBOW CHIIBL; KECTKOCTH
OpYXKUHBL; KO3(DUIMEHTa TPEHUS! CKOJIBXKEHHUS; paOOThl CUJIbl TPEHHS, CHIIbI
yIPYTOCTH; CPEIHEW CKOPOCTH JIBUKEHHUS OpycKa HO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHus: Opycka Mpu JBUKEHHUH IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuoia KoyieOaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M MEepHoAa
Koje0aHui MpYyXUHHOTO MasTHHKA; MOMEHTAa CHWJIbI, IEUCTBYIOIIETr0 Ha pblyar;
paboThl CHJIBI YHOPYrocTH NpH MOABEME TIpy3a C MOMOUIbIO HEMOJBH)KHOTO
6510Ka; pabOTHI CHIIbI YIPYTOCTH HPU MOIBEME Ipy3a C MOMOLIBIO MOJBUKHOTO
610Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOTrpyKEHHOM
YacTH TeJla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIIKUBAIOIIECH CHUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMaJIbHOTO JaBJICHUS U OT
poJia TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NIPYXHHE, OT CTENEHU
nedopmaiuu NpyKUHBI, YCKOPEHUsT OpyCcKa OT yrJjla HakJIOHa HAMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH, MEpHOAA
Kose0aHUI MPYKXUHHOTO MasiTHUKa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIeIOBaHNE HE3aBUCHUMOCTH TepHojJa KoleOaHWH HHUTSHOTO MasTHHKA OT

Mmacchl rpy3a. [IpoBepka ycioBus paBHOBECHs phlyara

1.30

Qusuueckue s61eHUsA 6 npupoode: TIPUMEPHI ABWKEHUS C Pa3INYHBIMU
CKOPOCTSIMU B KHBOW M HEKUBOI MPUPO/JIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, TMPUIHMBBI W OTJIMBBI, JABMIXCHUC IIJIAHCT ConneyHon CHUCTCMBI,




PCAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldyarud B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(I)CpHOFO JAaBJICHHA Ha JKUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIPpHUATHUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, HyHaMH, 3X0

1.31

Texnuueckue ycmpoiicmea: CIAIOMETP, NATYUKU TOJIOKCHUS, PACCTOSHUS W
YCKOpEHUs, IWHAMOMETp, TMOAUIMIHUKYA, PAaKeTbl, pblYar, MOABMKHBIA U
HETIOJ[BMKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC MEXAHHW3MBI B OBITY,
COOOILAOIIUECS COCYAbl, YCTPOWCTBO BOAOMPOBOJAA, THAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIBTPA3BYKa B 6LITy 1 TCXHHUKC

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUS
2.1 BemiecTBa. Mojienu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEILECTBA.
Kpucrannnueckue u amop¢Hbie Tena
27 JBwxkenne wyactuiy BemecTBa. CBS3b CKOPOCTH JABWKEHUS YaCTHI[ C
' Temmneparypoil. bpoynoBckoe aBmxenue, nuddysus
2.3 CmaunBaHUE U KallWUISIPHBIE SIBIICHUS
2.4 TeroBoe pacuiipeHue U coxaTue
2.5 TemnnoBoe paBHOBECHE
"6 Buytpennsas sHeprus. PaGora u Teruonepenaua Kak CHocoObl H3MEHEHHS
' BHYTPEHHEHN SHEPrUuu
2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEeHUE
Harpeanue wu oxnaxnenue ten. KomamyecTBo  TemnoTel. Y jaenbHas
TETIOEMKOCTB:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHs JHEPrUU B TEIUIOBBIX MPOIECcax. YPaBHEHUE TEIJIOBOTO
Oananca:
2.9
Q+0, +..=0
Hcnapenne u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B IpoLecce
510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa

napoobOpazoBanus: L = O/m

2.11

Bnaxxnocts Bo3yxa




2.12

[InaBnenne wu Kpucrasmmmsanus. I3MeHeHWe BHYTpPEHHEW JSHEpruu IIpU

IJIaBJICHWU U KpHUCTAJIJIM3allN. Y aenpHas TemioTa MIaBICHUS:

2.13

BHYTpeHHﬂﬂ OHEPIUs CropaHus TOIIJIMBA. Y,HCJ'II)HaH TEIIOTA CTOpaHUsA TOILIMBA:
q=0/m

2.14

[Ipunuuns! pabots! Temnosbix aurareneii. KI1J[ reroBoro asuraresns

2.15

IIpaxmuueckue pabomoi

W3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LIWIMHAPA; KOJIMYECTBA
TEIUIOThl, IOJYYEHHOTO BOJOM KOMHATHOW TeMIepaTrypbl (UKCUPOBAHHOMN
MacCchbl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
OTIAHHOI'0 HAarpeThbiM LMJIMHIPOM, IOCIE OIYCKAaHMs €ro B BOJY KOMHATHOU
TEMIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXa; YIEIbHOW TEIJIOTHI
IaBieHuss Jibaa. lccnenoBaHwe HM3MEHEHHs TEMIIepaTypbl BOJBI  IIPH
Pa3IMYHBIX YCIIOBHSX; SBJIEHHS TEMJI00OMEeHa IpU CMEIIMBAHUM XOJIOJAHOW M

ropsiuet BOJbI; Mpoliecca UCIapeHUst

2.16

QDuzuueckue s61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHbIE
SBJICHUSI B MPHUPOJE, KPUCTAIIBI B Mpupoae, uznyuenue ColiHla, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIOB,
KUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUIPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBIE SABJIEHUA

3.1

Onexktpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXPAHCHUSA JICKTPUICCKOI'O 3apaa

3.4

Onexkrpuueckoe mnone. Hanpsx€HHocTh anekTpudeckoro mnons. IIpuHnun

CYTEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocutenn snekTpuyeckux 3apsaoB. JleHCTBHE HIIEKTPUYECKOrO TOJISL Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/II(I/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 3nekTpuyecKkuil ToK. JlelcTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A4/4

DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE IIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
18 3akon OMa aJis yyacTka aiekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
. ;r_ r 1 r - i | |
J.Tl :I’ iy L —L‘l _"'[/ T R_R]. _"Rj
3.9 [TapamiensHOE COeTMHEHNE MPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U,;I=I+I;R=—.
 § Fa | Fa ?
Cwmenranabie COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u motHOCTh 351ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyns — Jlenna:
)
312 OnbiT Opcrena. MarHuTHoe TmoJie MOPSIMOTO MPOBOJHMKA C TOKOM. JInHUM
MarHuTHON MHIYKITUH
313 MarautHoe moOJIE IIOCTOSHHOIO MarHura. B3anMoIeHUCTBHE ITOCTOSHHEBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue seKkTpoMarauTHOM nHayKiuu. [IpaBuno Jlenna
Ilpaxmuueckue pabomuol
WN3mepenne  ANEKTPUYECKOTO  CONPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; pabOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B MPOBOJHUKE

(pe3ucTopsl, JaMIovKa), OT HAIpsHKEHUST Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IJIOIIAN €ro MOMEPEYHOr0 CEUYEHHUS U

YACJIBHOTO COIIPOTUBJICHHA.




HpOBCpKa npaBujia JJIA SJICKTPUUCCKOI'O HAIIPAKCHHA IMPU ITOCICAO0BATCIBHOM
COCAMHCHHUU IIPOBOJHUKOB; IIpaBuWJia Ui CHJIBI SJICKTPUYCCKOIO TOKa IIpU

napajuleIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 nNpupooe: SIEKTPUUECKUE SBICHHUA B aTMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMiid, Apeiid MOoI0CoB,
POJIb MATHUTHOTO TIOJISI JIJIs "KU3HU Ha 3eMJle, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea.: 3JIEKTPOCKON, aMIEPMETp, BOJIBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dBJIEKTPOOCBETUTENBHBIE  MPHUOOPHI,
3.18 HarpeBaTelbHbIE AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPEIOXPAHUTENN, JJICKTPOMArHuT, OSJEKTPOJBUTATENh IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbie BoJHBI. [lIkana 35eKTpoMarHuTHBIX BOJTH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHoe pacipocTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomiienue cBeta. 3aKOH PEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHMe JMH3bI. OnTUYeckas cuia
. muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mprudopbI
Ipaxmuyeckue pabomuol
HiHtPar#H##l13mepeHne oNTUYECKON Cuibl coOuparomeld JuH3bI; (OKYCHOTO
paccTosiHusl coOuparoieit JIMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MpeIMeTa U
M300paKeHHsI, KOTJa MPEeAMET PaCIOIORKEH B JIBOMHOM (POKYyCE), MOKa3aTels
3.26 IIPEJIOMJICHUS CTEKIIA.
###Par### ccnenoBanue cBOMCTBA M300pa)KEHUs, MOJYYCHHOTO C TTOMOIIBIO
coOuparomiel JTHH3bI, W3MEHEHHUs (POKYCHOTO DPACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJIOMJICHUS CBETOBOTO Jyda OT yIJia IMaJIeHus Ha
TPAHMIIE «BO3/IYX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHel, nBera Ten,
‘ ONITUYECKHE SIBJICHUS B atMocepe (1iBeT Heba, pedpakuus, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBGLIE ABJIEHUA
4.1 PanmnoaktuBHOCTH. Alnb(da-, Oera-, ramMma-u3nyueHnus. Peakiuu anbda-u Oeta-




pacmana

4.2 OmnsiTel Pesepdopaa o paccesnuto anbda-yactuu. [Inanerapnas moaens atoma

4.3 CocrtaB aToMHOrO0 siipa. M30Tonsl

4.4 [Iepron nonypacnaza aTOMHBIX SIAEP

4.5 SAnepHsble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 nNpupode. E€CTECTBEHHBIM pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE HW3JIyY€HUE MPUPOJIHBIX MHUHEPAJIOB,
JEICTBUE paAMOAKTUBHBIX U3JIyY€HUN HAa OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHAUBUAYAJIBHBIN TO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd SHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBHI CETH

HUHTEPHET



