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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma no gu3uke Ha ypOBHE OCHOBHOTO 00IIEro 00pa30BaHUs COCTABICHA Ha
OCHOBE IMOJIOXKEHUH M TpeOOBaHW K pe3yjbTaTaM OCBOCHHMsS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaresibHOM mporpammbl, npeactabieHHbix B DI'OC 000, a takxe
yuéroMm (enepanbHOi paboueil mporpaMMbl BocniuTanus U KoHuenuuu npenogaBaHus
yaeOHoro npeameTa « Du3nKay.

Copepxanne TmporpaMMmbl 1m0 (U3MKE HampaBlIeHO Ha (opMHpoBaHHE
€CTECTBEHHOHAYYHON IPAMOTHOCTH OOYYarOUIUXCsl U OpraHu3alfio U3ydyeHus (pU3NKu
Ha JIeATeTbHOCTHOW OCHOBe. B mporpamme mno (u3uke y4UTHIBAIOTCS BO3MOKHOCTHU
yyeOHoro mnpenmera B peanusanuu TpeboBanuit ®I'OC OOO k mMmIaHUPYyEeMbIM
JUYHOCTHBIM M METampeIMETHBIM pe3yJbTaTaM OOYYEeHHS, a TaKKe MEXKIPEIMETHBIC
CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs.

[IporpamMma no ¢u3nke ycTaHaBIMBaeT paclpeielieHue yueOHOro marepuana 1o
rojiaM o0yudeHus (1o Kjaccam), peajiaracT IPUMEPHYIO OCIIEI0BATEIbHOCTh U3YUEHUS
TEM, OCHOBAaHHYIO Ha JIOTUKE PAa3BUTHS MPEAMETHOTO COJIEPKaHUs U yIETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroImMXCs.

[Iporpamma no ¢gusuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOJIUYECKON IMOMOIIU
YUUTEINIO B CO3/IaHUU paboueli mporpaMMbl 0 y4eOHOMY IIPEIMETY.

du3nka SBISETCS CUCTEMOOOPA3yIOUIUM JJii €CTECTBEHHOHAYYHbBIX YYEOHBIX
MPEIMETOB, MOCKOJIBKY (PH3UYECKUE 3aKOHBI JIe)KAT B OCHOBE IMPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMoJIoTHel, acTpoHOMHUEH u (pu3mdeckoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MUPa, IPEAOCTaBIseT Haubosiee sicHble 00pa3Libl
MPUMEHEHUS HAYYHOTO METOJla MO3HAHUs, TO €CTh CIOco0a MOMyYeHHUsl JOCTOBEPHBIX
3HAHHUI O MUpE.

Onna W3 TIaBHBIX 3a/ad  (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOU TPAMOTHOCTH U MHTEpeca
K HayKe y OOy4aromInxcs.

Nzydenne ¢u3uku Ha 6a30BOM ypOBHE IMPENAINOJIaracT OBJIAJICHUE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIINMH €CTeCTBEHHOHAYYHYIO TPAMOTHOCTb:

* HAy4YHO OOBSCHSATH SIBJICHMUS,

+ OILIGHMBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEIOBAHNUS;

« HMHTEpPIPETUPOBATHh JAaHHBIE M HCIOJb30BaTh HAyuyHbIE J0Ka3aTeNbCTBA
IS TIOJTyY€HUS BEIBOJIOB.



Lenu uzyyenus: GU3MKU Ha YpOBHE OCHOBHOI'O 00IIIET0 00pa30BaHMS ONPE/IEICHbI
B Konuenuuu npenogaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickon Oenepanuy, pEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHble  MPOTpamMMbl,  YTBepkIAEHHOW  pemeHueMm  Komerun
MunuctepcTBa npocsenienust Poccutickoii ®enepannu (mpotokon ot 3 nexadps 2019 r.
Ne [TK48H).

ey uzyyenus: pusuKu:

e TpUOOpETEHUE MHTEpPECA U CTPEMIICHUS O0YYAIONINXCSI K HAYYHOMY M3YUYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUECKHUX CITOCOOHOCTEH;

e Ppa3BUTHE MPEJCTaBICHUI O HAYYHOM METOJe TMO3HaHUSA U (POPMHUpPOBaAHUE
HCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHHSIM;

« (opMuUpOBaHHE HAYYHOTO MHUPOBO33PEHHS] KaK pe3yjbTaTa U3YYCHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3HUKU;

« (opMupoBaHMEe TMpPEACTABICHUM O poiau (QU3UKK [JIs Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHUIA;

e pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX chepax Oyayiiel npodheccuoHaaIbHOMU
NeSITeIbHOCTH, CBA3aHHOM C (PU3MKOM, MOJATOTOBKA K JaJIbHEHIIIEMY 00yUYEHHUIO
B 9TOM HAIpPaBJICHUHU.

JlocTikeHre 3TUX 1eNnel nporpaMmsl 1Mo (U3UKE Ha YPOBHE OCHOBHOI'O OOIIEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

e TpUOOpETEHUE 3HAHUM O JIUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TpUOOpPETEHHE YMEHUW OMHUCHIBATh M OOBICHATH (PU3MUYECKHE SIBICHHS C
HCIIOJb30BAaHUEM TOJYUYCHHBIX 3HAHUM;

* OCBOEHHME METOJOB PEUICHUS MPOCTEUIINX PACUETHBIX 3a7a4 C UCIOJIb30BaHUEM
(bu3HUEeCKIX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUECHTUPOBAHHBIX 337124,

e pa3BUTHE yMEHUW HAOJIOMATh MPUPOJHBIC SIBICHUS M BBIMOJIHSATH OIbBITHI,
nabopatopHble  pabOThl M OKCIEPUMEHTAJIbHBIE  HCCJECNOBaHUS  C
MCIIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOEGHHE TMpPUEMOB paboThl ¢ uHMOpMaIell (QUINIECKOTO COMEpIKAHMUS,
BKJIFOYasi MH(POPMAIMIO O COBPEMEHHBIX JOCTIDKCHHSX (PU3WKH, aHAIWU3 |
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIIHH;

e 3HAKOMCTBO cO cepamu mpopecCUOHATLHON JeATeIbHOCTH, CBS3aHHBIMU C
(bU3UKONM, U COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAHHBIMH Ha JOCTHUKEHHUSIX
¢du3HUecKoi HayKHu.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHust 0TBOAUTCS 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HEJIEIIO), B 8 Ki1acce



— 68 yacoB (2 waca B Hememo), B 9 kimacce — 102 uaca (3 waca B Heeno).

[Ipensiaraemelii B mporpamMme o (hpu3uKe nepedeHb JIabopaToOpHbIX padOT U ONBITOB
HOCUT PEKOMEHIATENIbHBIA  XapakTep, Yy4YuTedb [JE€JdaeT BbIOOp MPOBEACHUS
7a00paTopHbIX pPabOT M ONBITOB € YYETOM HWHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOy4aroluxcs, CHUCKAa 3KCIEPUMEHTAIBbHBIX 3aJaHui, Mpe/UlaraéMblX B paMKax
OCHOBHOTI'O TOCY/IapCTBEHHOTI'0 3K3aM€eHa 10 (pU3UKE.

COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPYIKAOLIEero Mupa.

®uszuka — Hayka O mnpupone. SABineHus npupoipl. DU3HYECKUE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznueckre BeauuyuHbl. 3MmepeHune (¢usnueckux BenuuuH. DPuznUecKue
npuoopsl. [lorpemHocts n3mMepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM  HW3Y4aloT  MPUPOJY.
EcTecTBeHHOHAYUHBIN METOJ] MO3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO POBEPKE TMIOTE3, 00bSICHEHUE HAOI01aEMOT0
saBieHus. Onucanue GU3NYECKUX sIBICHUN C TOMOIIBIO MOJICIICH.

Jemoncmpayuu.

« MexaHnueckue, TEIIIOBbIC, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

o @usnueckue MPUOOPHI M TPOIEAypa NPSIMBIX HM3MEPEHUI aHAJOTOBBIM U

K (pOBBIM TPUOOPOM.

Jlabopamopnsie pabomuel u onvimol.

« Ormpenenenue 1EHbI IeEHUS IKAIBI U3MEPUTEILHOTO TTpHOOpa.

« H3mepenue paccTossHUM.

« H3Mepenue 00bEMA KUIKOCTH U TBEPIOTO Tea.

« Omnpenenenne pasMepoB MAJIbIX TEIL.

« H3mepeHne Temrneparypsl Mpy MOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTUUKA

TEMIIEPaTypHI.
« IIpoBenenue nuccnenoBaHus 1O NPOBEPKE TUIIOTE3bI: JATBHOCTB MOJIETA IIAPUKA,
NYIIEHHOI'O TOPU30HTAIBHO, TEM 0OJIbIIE, YUeM OOJIbIIIE BHICOTA MyCKA.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOCHHH BelleCTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.



JIBr>keHue yactull BemecTBa. CBsA3b CKOPOCTH IBUKEHUS YACTHULL C TEMIIEPATYPOU.
bpoynoBckoe aBuxenue, nuddysus. BzaumoaeiicTBue yacTull BelecTBa: NPUTIKEHUE
U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOCHHUE Ta30B, KUJKOCTEH M TBEPABIX
(kpuctammuyecknx) Tell. B3auMOCBsI3b MeXJy CBOWCTBAaMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W HMX AaTOMHOMOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

« HabGnrogenne OpOyHOBCKOTO IBIKCHHSI.

« Hab6mronenune nuddysun.

« HaGmionenue sineHui, oOBACHAIONIMXCS MPUTSIKEHUEM WU OTTAJIIKMBAHUEM

YacCTHIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

« Or1leHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM (GoTorpaduii).

e OmnbIThI 110 HAOJIOJICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

e OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO TPUTSKEHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe aBuxeHrue. PaBHoMepHOe U HepaBHOMEpPHOE JABIKEeHUE. CKOPOCTb.
CpenHsisi CKOpOCTh ITPU HEPABHOMEPHOM JIBMXKEHUU. PacU€T myTH U BpeMeHU IBUKEHUS.

SABnenne nHepuuu. 3aKOH HHEpUUHU. B3anmoaeiicTBHE TeN KaK IPUYMHA U3MEHEHUS
CKOpPOCTH IBWKEHMS Tel. Macca Kak Mepa MHEpPTHOCTH Tena. IInoTHocTh BelecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AUHUIIE 00BEMA BEIIIECTRA.

Cuita Kak xapakTepuCTHKa B3auMoAencTBus Ten. Cuma ynpyroctu u 3akoH I 'yka.
N3mepenue cuiibl ¢ MOMOIIBI0 JUHAMOMETpA. SIBIIeHHE TATOTEHUS U cujia TsbkecTu. Cuta
TSKECTH Ha Apyrux ruiaHetax. Bec tena. HeBecomocTs. CrokeHne cuil, HalpaBiIE€HHbIX
no ogHoil mpsimoil. PaBHopeicTByromas cwi. Cuna TpeHusa. TpeHue CKOJIbXKEHUS U
TpeHue Mokosi. TpeHue B IpUpojie U TEXHUKE.

Jlemoncmpayuu.

« HabGnrogenne MexaHM4eCcKOro JBMKEHUS TeTa.

« H3MepeHne CKOPOCTH NPSIMOJIMHENHOTO JBUKECHMUS.

« HabGmronenue siBJeHUS MHEPIIUH.

« HabmroneHnue n3mMeHeHus: CKOpOCTH MPU B3aUMOICHUCTBUU TEJL.

« CpaBHEHHE MacC 0 B3aUMOJIEHCTBUIO TEJ.

« (CloxeHue Cuil, HaMpaBJIEHHBIX 110 OAHOUN NPSIMOiA.

Jlabopamopnuie pabomul u onvimol.

« OrmnpeneneHne CKOPOCTH PABHOMEPHOTO JABWIKEHMS (IIapuKa B IKUIKOCTH,

MOJIEJIH DJIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).



« Omnpenenenne cpeaHEd CKOPOCTH CKOJIbBKEHUS Opycka WIM IIapuKa [0
HAKJIOHHOW IIJIOCKOCTH.

« Ormpexenenne MIOTHOCTH TBEPAOIO TENA.

o OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHus (nedopmarivin)
MPY>KUHBI OT MPUJIOKEHHOMN CHIIBI.

e OnbITBI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTD CHJIBI TPEHUS CKOJBXEHUS OT Beca
Tea U XapakTepa CONPUKACAIOIINXCS TIOBEPXHOCTEH.
Pasnen 4. /laBienne TBEPABIX TeJl, JKMIAKOCTE U ra3os.
HaBnenne. CnocoObl yMEHBUIEHUSI W YyBeJIW4YeHUs AaBieHus. [laBneHue rasa.
3aBUCUMOCTH AaBJEHUS ra3za oT 00bE€Ma, Temneparypsl. [lepenada naBieHns TBEPIBIMU
TelaMH, JKHIKOCTAMM M razamu. 3akoH Ilackamsa. IIHeBMaTHMdeckue MalIVHBI.
3aBUCHUMOCTh JABJEHMSI KHUJAKOCTH OT DNIyOMHBI. ['HMIpocraTmyeckuil mapasokc.
CooOmaromuecs cocybl. [ uapaBirnuecKkiue MEXaHU3MBI.
AtMocepa 3emsmm U armocepHoe naaBieHue. [IpuyuHBI CylIECTBOBaHUS
Bo3AymHOW o00onouku 3emiu. OmnbiT Toppuuennu. W3mepenune atmocdepHOro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EPHOTO AABJIEHHS OT BBICOTHI HaJl YPOBHEM MOpA.
[TpuOops! 115 U3MEpEeHHst aTMOC(PEPHOTO J1aBICHUS.
JlelicTBUE KHIKOCTM M Ta3a Ha MOIPYXEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.
Jemoncmpayuu.
« 3aBUCHUMOCTbH JABJICHMS ra3a OT TEMIIEPATYPHI.
» Ilepenaua naBieHHS KUAKOCTHIO U Ta30M.
« CooO1aronmecs: CoCyibl.
« ['mpgpaBnmyeckuil mpecc.
« IlposiBnenue nericTBust aTMOC()EpHOTO JaBICHUS.
+ 3aBHCHMOCTb BBITAJIKUBAIOIIEH CUJIbI OT 00BEMA MOTPYKEHHOW YaCTH Tesa U
MJIOTHOCTH SKMJIKOCTH.

« PaBeHCTBO BRITAIKMBAIOLIEN CHJIBI BECY BBITECHEHHOU KHUJIKOCTH.

« VYcioBHE IUIaBaHUS TEN: IUIABAHUE WIM IOTPYXKEHUE TEI B 3aBUCUMOCTH OT
COOTHOIIEHMSI TUIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnsie pabomel u onvimol.

« HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOrpyKEHHOU B
KUAKOCTh YaCTH TeJa.

« OrnpexeneHne BBITAJKUBAIOLIEN CHJIBI, IEHCTBYIOIIEH HA TEJIO, HOTPYKEHHOE B
KUIKOCTb.

« [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, ICHCTBYIOLIECH Ha TEJIO B
KUIAKOCTH, OT MAcChl TeJa.



e OnbIThl, JEMOHCTPUPYIOIIME  3aBUCMMOCTh  BBITAJKUBAIOLICH  CHJIBI,
JNEHUCTBYIOIIEH Ha TENO B JKUJIKOCTH, OT 00bEMa MOrPYKEHHOM B KUIAKOCTH
YacTH Teja U OT IJIOTHOCTHU KUJIKOCTH.

« KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U ONIPEICIICHUE €€
IPYy30II0ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTH. DHEPrHUs.

Mexannueckas paboTa. MOIIHOCTb.

[IpocThie MexaHU3MBI: phIYar, 0J0K, HAKJIOHHAS IIOCKOCTh. [IpaBuiio paBHOBECHS
pbuara. IIpuMeHeHHe mpaBuia paBHOBECHSl pblyara K OJIOKYy. «30JI0TO€ MPaBUIIO»
mexanukd. KITJI mpocteix Mmexanu3MoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunetnueckas u moTeHIMaabHas sHeprus. [Ipespaiienue
OJIHOTO BH/Ia MEXaHUYECKOUW SHEPTUU B IPYyTOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

« IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

« Omnpenenenne padOTHl CHIIBI TPEHUS HPH PAaBHOMEPHOM ABWKCHHH TeJa TIO0

TOPU30HTAIBHOW TOBEPXHOCTH.
» MHccnenoBanue yciioBui paBHOBECHS pblyara.
» Usmepenne KII/] HakIOHHON IUTOCKOCTH.

. I/I3y‘{CHI/Ie 3dKOHAa COXPAaHCHUA MEXaHMYECKOU OHCPIUH.
8 KJIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKON TEOPUHU CTPOCHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJd. ONbITHl, MNOATBEPKIAIOIINE OCHOBHBIC
MOJIOKEHUS] MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEpHOro, JKUAKOTO W  Ta3000pa3HOTO COCTOSIHUM  BEIIECTBA.
Kpucrammmueckne u amopdubie Tena. OOBSICHEHHE CBOWMCTB Tra3oB, >KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKECHUIN MOJIEKYJIIPHO-KHUHETHYECKON Teopuu. CMaunBaHue
Y KalWUIAPHBIC SIBIICHUA. TemIoBOEe paCIIMPEHHE U CKATHE.

Temnepatypa. CBA3b TEMIIEPATYPBI CO CKOPOCTHIO TEMJIOBOIO JBUKECHUS YaCTHIL.
Buytpennsisa sHeprus. CrnocoObl U3MEHEHUsI BHYTPEHHEN 3HEpPruu: Teruionepenada u
coBepiieHHe paboThl. Buaesl Temronepenayd: TEIIONPOBOJHOCTHh, KOHBEKIIHS,
W3JIy4YCHHUE.

KonnuectBo TeIwoTel. YaelpHas TEIUIOEMKOCTH BeIIeCTBA. 1€IUIOOOMEH U
TEIJIOBOE pPaBHOBECHE. YpaBHEHHE TEIIOBOro OaynaHca. IlnaBineHue u oTBepAceBaHUE
KPUCTANIMYECKUX BEIIECTB. YJeabHas TeIioTa IuiaBieHus. IlapooOpasoBanue wu



koHaeHcauus. Hcnapenuwe. Kunenuwe. VYnenpHas Temiota napooOpa3oBaHMSL.
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUSI OT aTMOC(EPHOTO JaBIECHMUS.

BiaxxHOCTB BO31YyXA.

DHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPaHUS.

[Tpunuunel padotsl TemnoBbix apurarenei KIIJ{ termmoBoro npurarens. TemnoBbie
JBUTATENIN U 3aIATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAaHEHMsI U IIPEBPALCHUS YJHEPTUU B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Ha6mronenune nuddysun.

Ha6nronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUM.
Hab6nronenue TemioBoro paciumpeHus Tedi.

N3MeHeHne paBieHus raza Opu HM3MEHEHUUW OO0bEMA W HArpeBaHUM WIIU
OXJIQXKICHHH.

[IpaBuia u3MepeHHs TEMIIEPATYPHI.

Buael Terionepenaymn.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUU padbOThl BHEIIIHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Hab6nronenue kunenus.

Hab6nronenue noctosiHCTBa TeMIIepaTyphl MPH TJIaBJICHUH.
Mojaenu TemIOBBIX JIBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI O BBIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.

OnbITH IO HAOJIIOICHUIO TETIOBOTO PACIITUPEHHUSI TA30B, JKUJIKOCTEH 1 TBEPIBIX
TeJL.

Ornpenenenue JaBIeHUs BO3yXa B OasIOHE HITIPUIIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHHS BO3/lyXa OT €ro o0bhéma u
HarpeBaHus WIN OXJIAXKICHUS.

IIpoBepka TUNOTE3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA YKUJIKOCTH B
TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTYPHI.

HaOntonenne w3MeHEHHMs] BHYTPEHHEM DSHEpruM Tejla B pe3yjbTare
TEeTIonepeaun U paboThl BHEITHUX CHUJI.

HccnenoBanue sBieHUs TEMIIO00OMEHA MPU CMENIMBAHUU XOJIOAHOW U ropsiue
BOJIBI.

Ornpenenenre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpU TEIIOOOMEHE C
HarpeThiM METAJIMYECKUM LIUITUHIPOM.



o OmnpeneneHue yaenbHON TEMIOEMKOCTH BEIIECTBA.

« HccnenoBanue npoliiecca UCapeHus.

o OmnpeneneHrue OTHOCUTENILHOM BIAXKHOCTH BO3yXa.

« Omnpenenenne yaeabHON TEIJIOTHI IUIABJICHUS JbA.

Pa3znes 7. JiekTpudeckue 1 MArHUTHbIE SIBJICHHS.

Onexktpuzanuss Tea. JlBa poma 3ieKTpUYECKUX 3apsanaoB. B3aumopelcTBue
3apspKEHHBIX Tell. 3akoH KyoHa (3aBUCUMOCTb CHJIbI B3aUMO/ICHCTBUS 3apsIKCHHBIX TEI
OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEIAMH).

Onektpudeckoe tnone. Hanpspk€HHOCTh  anekTpuyeckoro mnoid.  [IpuHnmn
CYHEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocutenu »snexkTpudeckux 3apsoB. DJIEMEHTapHBINM JJICKTPUUECKHUIM  3apsl.
Ctpoenue aroma. IIpoBOAHUKM U AMAIEKTPUKH. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsa.

DIIEKTPUYECKHM TOK. Y CJIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MIcTOUHUKHN
MOCTOSAHHOTO TOKa. JIeMCTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE). DJISKTPUUYECKUN TOK B )KHIKOCTSX U ra3ax.

DnekTpuueckas 1enb. Cuiia Toka. DIeKTprudeckoe HarpspkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH OMa Jisi ydacTkKa LEIH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE TIPOBOJHUKOB.

Pabora w MomHOCTh 3JeKTpuueckoro Toka. 3akoH Jxoyms—JIenma.
DNIeKTpUYECKUE IIeNU U IMOTPEOUTETN SJIEeKTpHUYEeCKON sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocTossHHBIE MarHuThl. B3aummonaelcTBHE IIOCTOSIHHBIX MarHMTOB. MaramTHOE
nojie. MaruuTHoe nojie 3eMJIM M €ro 3Ha4eHue i KU3HU Ha 3emuie. OmnbIT Dpcrena.
MarauTHoe MoJie 3JIEKTPUYECKOro Toka. [[puMeHeHue 3JIeKTpOMAarHuTOB B TEXHUKE.
JlelicTBHE€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb MOCTOSIHHOTO
ToKa. lcnonb3oBaHWe »HIEKTPOABUTATENENM B TEXHMYECKHX YCTPOWCTBAX W HA
TPaHCIIOPTE.

Onbitel @apajnes. SBineHue >aeKTpoMarHUTHOW WHAyKUMHU. [IpaBuno Jlenna.
DnekTporeneparop. CriocoObl MOTyYEHUS AIEKTPUISCKON IHEPTUH. DIISKTPOCTAHIINH Ha
BO300HOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jlemoncmpayuu.

o DJnekTpuzauus Ted.

« JIBa pojaa 2JIEKTPUUECKHUX 3aPsJI0B U B3aUMOJICCTBUE 3apsIKEHHBIX TEJl.

e  YCTpPOMCTBO U ACHUCTBUE IEKTPOCKOIIA.

o DJeKTpocTaTU4YecKasi HHIYKIIHS.

« 3aKOH COXpaHEHUs IEKTPUUECKUX 3aPSIOB.

o [IpoBOIHUKYU U AUDIIEKTPUKH.



MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUYECKOTO MOJIA.

M cTOYHUKH ITOCTOSIHHOTO TOKA.

JlencTBUS NEKTPUUYECKOTO TOKA.

DJIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbI1i pa3psia.

N3Mepenure cuiibl TOKa aMIEPMETPOM.

N3Mepenune 3JeKTpUIeCcKOro HapsKeHUs: BOJIbTMETPOM.

Peocrar u MmarasuH COIpOTUBIICHUN.

B3anMopaeiicTBHE IOCTOSHHBIX MAarHUTOB.

MoennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJOCOB MAarHUTa.
MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarauTHoe 1oJjie Toka. DJICKTPOMArHHUT.

JlelicTBHE€ MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb TOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW MHIYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTh HANpaBJIICHUA WHIYKIMOHHOTO TOKa OT YCIOBUH €rO
BO3HMKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimeol.

OnbiTel 1O  HAOMIOACHUIO  DJEKTpU3ALUM TEJl HHIAYKIUEH W TpHu
CONIPUKOCHOBEHUH.

HUccnegoBanne JEUCTBHUS  DJIEKTPUUECKOTO IO HA TMPOBOJHUKH U
JIADJICKTPUKH.

Co6opka 1 mpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSTHHOTO TOKA.
N3MmepeHue u peryinpoBaHue CUJIbI TOKA.

N3mepenue u peryiupoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO Yepe3 PE3UCTOp, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTBH JJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JIJTMHBI, TUIOIIAIU MTONEPEYHOTO CEUEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANpsDKEHUW TPU  MOCIEA0BATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuiaa JIsI CWIbl TOKa MNpPU MapauieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
Ornpenenenre MOUTHOCTH AJIEKTPUUYECKOT0 TOKA, BBIJEISIEMON Ha PE3UCTOPE.



« MHccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO 4YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

o Omnpenenenne KIIJI narpeBarensi.

« HccnenoBanne MarHuTHOTO B3aUMOJICMCTBUS MIOCTOSIHHBIX MarHUTOB.

« l3ydyeHne MarHUTHOTO TIOJISI MIOCTOSHHBIX MAarHUTOB MPHU MX OOBEAUHEHUU U
pa3iciiCHUN.

« MHccnenoBanue AeNCTBHS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

o OnbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOJCHCTBUS KATYIIKHU C
TOKOM Y MarHuTa OT CHJIBI TOKAa U HAIIPABJICHHS TOKA B KaTYIIKE.

« l3yuyeHue nercTBUSI MATHUTHOTO MOJIS HA TPOBOAHUK C TOKOM.

« KoHcTpynpoBanue u u3yueHue padoThl JJIEKTPOIBUTATENS.

« HWsamepenune KIIJ] anexTpoaBuraTeIbHON YCTAaHOBKH.

e OnbpITBI 1O HWCCIEAOBAHMUIO  SIBIICHUS  AJIEKTPOMArHUTHOM  WMHIYKUHH:
WCCJICIOBAHNE U3MEHECHUIN 3HAYEHHS U HANPABICHU S HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znes 8. Mexanuyeckue siBJICHUS.

Mexannueckoe  nBuwkeHune. MarepuanbHass  Touka. (Cucrema  OTCUéTa.
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOIO  JBIKEHHsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nerokeHue. HepaBHoMepHoe mnpsMonuHeiHoe nBHkeHHe. CpenHsis M MIHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOycKopeHHOE NpsSMOIMHETHOE ABMxkeHue. CBOOOJHOE aJieHuE.
OnbiTel ["anunes.

PaBHOMepHOEe nBMKEeHHME MO OKpyxkHocTu. [lepmon m wactora oOpaleHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBoiii 3axkoH Hprotona. Bropoit 3akoH Hsrorona. Tpermii 3akoH HproToHa.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CuUja TPEHHSI CKOJIBKEHUS, Cuiia
TPEHUs IOKOs, IPYTUE BUIbI TPEHMUS.

Cuia TSXKEeCTU U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHHe CBOOOTHOTO NaJeHUSI.
JIBmxenue muianet Bokpyr Cosnna. IlepBas kocmumyeckas ckopocts. HeBecomocTs n
[IEPErpy3KH.

PaBHOBecue marepuanbHOM TOUKH. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec Tema. W3mMeHenue wummnynbca. MMmynbe CHIIbl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE ABUKEHHUE.

Mexannueckasi pabota U MOIIHOCTh. PaboTa cui TsSXECTH, yNpyrocTu, TPEHUs.
Cs13b sHepruu u padboTsl. [loTeHIManbHas SHEPTUs TeNa, MOAHITOr0 HaJl TOBEPXHOCTHIO



3emud. [loTeHnmanpHas sHeprus cxxatoi npyxkubl. Kunetnueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPTUH.
Jemoncmpayuu.

HaGnronenne MexaHWYEeCKOTO NBIDKCHHS Tejla OTHOCHTEIBHO Pa3HBIX Tel
OTCUETA.

CpaBHeHHE MyTel W TPACKTOPUM MABWKEHUS OJHOTO M TOTO JKE€ Tena
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKkOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKCHUSL.
HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JBHXKEHUS.

HaGnronenue nBMKSHUS Tella 10 OKPYKHOCTH.

Habmronenne MexaHWYECKHX SIBJICHHH, MPOUCXOMAIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABHXKEHUU OTHOCHUTEIHLHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUS TEJIa OT MACChl TEJla U IEUCTBYIOLIEH HAa HETO CUJIBI.
Habmronenue paBeHcTBa CUJI IPH B3aMMOJICHCTBUH TEI.

N3meHeHue Beca Teia mpyu YCKOPEHHOM JIBHXKEHUM.

ITepenavya ummyJsibca py B3aMMOACHCTBUU TEJI.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMITYJIbCA MIPU HEYTTPYTOM B3aUMO/ICVICTBHM.

CoxpaHeHue UMIyJibca Mpu aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBHUM.
Habmronenune peakTHBHOTO JBHKCHHS.

CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM I1aJIEHUH.

CoxpaHeHrne MEXaHMYECKOW SHEpPrMHd TpPHU JIBUKECHUHU TeElla TOJ JCUCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

KoncTpynpoBanue Tpakra mjisi pa3roHa M JAIbHEHIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM JABMKEHUS IIapuKa
110 HAKJIOHHOM ITJIOCKOCTH.

OnpeneneHne yCKOpPEHHsI Tejla TPU PaBHOYCKOPEHHOM JIBHOKEHUHM I10
HAaKJIOHHOM IIOCKOCTH.

HccnegoBanne 3aBUCUMOCTM MYTH OT BPEMEHUM MPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJlbHOM CKOPOCTH.

[TpoBepka TUMOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JIBIDKCHMH 0€3 HadaJIbHOU
CKOPOCTH IIYyTH OTHOCSITCSI KaK psJl HEYETHBIX YUCEJ, TO COOTBETCTBYIOLIUE
POMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTU CUJTBI TPEHUS CKOJIBKEHUS OT CHIIbl HOPMAJIbHOTO
JaBJICHUSI.



Onpenenenne ko uueHTa TPEHUS CKOJIBKEHMUSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JBM)KEHHUU Teja IO
TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenne pabOTHI CUIIBI YIPYTOCTH IIPU MOABEME I'Py3a C HCIIOJIB30BAHUEM
HETOJBUKHOTO U MOJIBUXKHOTO OJIOKOB.

N3yuyenune 3aK0HA COXPaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckue Koj1e0aHUA U BOJIHbI.

Konebarenbnoe paBukenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWI: MEPHUO/I,
4acToTa, aMIUIMTyAa. MareMarndecknid W NPYKUHHBIA MasTHUKHU. [IpeBpamieHue
SHEPIruu MPH KOJIeOaTeIHHOM JIBUKESHUH.

3aryxaronue kosjebanus. BeiHyxkaeHHbIe KojeObanus. Pe3onanc. Mexannueckue
BOJIHBbI. CBOMCTBAa MEXaHWYECKUX BOJIH. [IpomonbHBIE M monepedHble BOJHBI. J[nmHa
BOJIHBI M CKOpPOCTH €€ pacmnpocTpaHeHus. MexXaHWYeCKHE BOJIHbI B TBEPAOM TeEIIE,
CEHCMHYECKHE BOJIHBI.

3ByK. I'poMKocTh 3Byka u BbIcOTa TOHA. OTpakeHue 3Byka. MHpasByk u

yIbTPa3BYK.
Jlemoncmpayuu.

Habnronenue kosnebanuii Te moj AeHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH 1 Ha MIPYKUHE.

Habmronenue BeIHYXICHHBIX KOJICOAHU M pe30HaHCA.

PacnipocTpanenne nmpoIoapHBIX U TIOTIEPEYHBIX BOJIH (HA MOJICTIH).
Ha6nronenue 3aBUCHIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnsie pabomel u onvimol.

Omnpenenenre 4acTOThI M MEpUOIa KOJIeOaHUN MAaTEMAaTHIECKOTO MasTHUKA.
OnpeneneHre 4acTOThI U MeprUoAa KoJieOaHUM MPY>KUHHOTO MassTHUKA.
UccnenoBanue 3aBUCUMOCTH TIepro/ia KOJI€OaHHI MOIBEIIIECHHOTO K HUTH I'py3a
OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Tepuoja KoJieOaHUN MPYKMHHOTO MasTHUKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH MEpHOJIa KoJaeOaHul Tpy3a, MOABEHIEHHOTO K HUTH,
OT Macchl Ipy3a.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHOJa KOJIeOaHUN TPYKUHHOTO
MasiTHUKA OT MACChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaCHUs.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.



DNeKTpOMarHuTHOE nouie. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHuTHbIX BoJH. Illkama snekTpomMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIi COTOBOM CBS3H.

DneKkTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu.

CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

I/I3yquI/Ie CBOMCTB QJICKTPOMArHUTHBIX BOJIH C IIOMOMIbBIO MOOHMJIIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JIyueBass mozaenb cBeta. VMctouHuku cBera. [IpsAMOIMHEHHOE pacnpoOCTpaHEHUE
ceeta. 3armeHuss ConHua u JlyHel. Otpaxenuwe cBera. Ilmockoe 3epkanio. 3akoH
OTpaKCHUS CBETA.

[Ipenomnenue cBeTa. 3aKOH MpeIoMIIeHUS cBeTa. [1oHOEe BHYTpEeHHEE OTpAKEHUE
cBera. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.

Jlunza. Xon myueit B nmuH3e. OnTuueckas cuctema oroamnmnapara, MUKpPOCKOIa U
Teneckona. ['na3 kak ontuyeckas cucrema. biiM30pyKkocTs U TalbHO30PKOCTb.

Pasznoxenue 6enoro ceera B ciektp. OnbiTel HetoTOHA. CliokeHNE CEKTPaIbHBIX
uBeToB. J(ucnepcus ceera.

Jemoncmpayuu.

[IpsAMonMHEHOE pacIpOCTPAHEHHE CBETA.

OtpaxkeHue cBera.

[Tonyuenne n300pakeHuM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTuueckuii CBETOBOI.

Xon nyyei B coOuparoleit JImH3e.

Xox ny4yen B pacCEenBAKOILIEH JINH3E.

[Tomyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpuntun aeiicTBus horoanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.
Mogensb riasa.

Pasnoxenue 6eoro cBeTa B CIEKTP.

[Tonyyenue 6e0oro cBeTa MpH CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnuie pabomul u onvimol.

HccenenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIy4a OT YIJIa Ma/ICHHUS.
N3yuenune xapakTepucTUK N300paxxeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBaHne 3aBUCUMOCTH YIVIa IPEJOMJIEHUS CBETOBOTO Jiydya OT YIJIa
[a/ICHNs HA TPaAHUIIE «BO3LYX—CTEKIION.



« [lonydenue nzoOpakxeHUN ¢ MOMOIILIO COOUPAIOIIICH JIMH3HI.

« Ormpenenenue (OKYCHOTO PACCTOSTHUSI M ONTHYECKOW CHIIBI CcOOMparomien
JIVH3BI.

»  OnbITHI IO Pa3I0KEHUIO OEIOr0 CBETA B CHEKTP.

« OnbITHI 10 BOCOPUSITHIO I[BETA IPEAMETOB MPU X HAOIIOACHUU Yepe3 I[BETOBBIC
(bUITBTPHI.

Pa3znena 12. KBanroBble iBJI€eHUS.

Onwitel  Pesepdopna u muianerapHas moaens atoma. Mogenbs atoma bopa.
Hcenyckanne n nornomenue ceera atoMoM. KBaHTbI. JInHEeHyaThie CIEKTPBI.

PamnoaktuBHOCTE. Anba, OeTa- u ramma-usnydeHus. CTpOeHHE aTOMHOTO siIpa.
Hyxkionnas mozaens atomHoro sijpa. M3oromnsl. PagnoaktuBHbie npeBpaiienus. [lepuon
MOJIypacriajia aTOMHBIX SIAEP.

S nepHble peakiyy. 3aKOHbI COXPAaHEHHUS 3apsIIOBOIO U MAaCCOBOTO YUCEN. DHEPTUs
CBSI3U aTOMHBIX siiep. CBsi3b Macchl U dHEPruu. Peaknuu cuHTE3a U JeJICHUs Sep.
Nctounuku sHeprun ConHIA U 3BE3I.

AnepHass sHepretuka. JIeHCTBUS pagUOAKTHBHBIX U3JIYYEHUN Ha IKUBbBIC
OpraHU3MBI.

Jlemoncmpayuu.

o CreKTpbl U3IYYEHUS ¥ TOTIIOMICHUS.

« CHekTpbl pa3IMYHbIX ra30B.

« CnekTtp Boaopoja.

« HalGmroagenue TpekoB B kamepe Bunbcona.

« Pabora cuéTturka HOHU3UPYIOIIUX U3TYUYECHUM.

« Peructpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomel u onvimol.

« HalGnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYUYCHHUS.

« MHccrnenoBanue TpekoB: U3MEPEHUE IHEPTUM YACTUIIBI IO TOPMO3HOMY Ty TH (10

doTorpadusim).

« H3mepenue pagnoakTuBHOTO (hoHa.

IHoBTOpUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOIMINI MOYJIb TPEIHA3HAYCH JJISI CUCTEMATHU3AINH U
000011IeHNs TPEAMETHOTO COJIEPKAHUS U ONbITa JAEATEIbHOCTU, MPUOOPETEHHOTO MPU
W3YYEHUH BCETro Kypca (U3MKH, a Takke JJIsi TOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY 9K3aMEHY 10 (pu3uKe I 00yJaroIIuXCs, BRBIOPABIIUX ATOT YICOHBIN
peaMer.

[Ipy wu3ydeHUM IaHHOTO MOMIYJISA PEATU3YIOTCS W CHUCTEMATU3UPYIOTCS BUIbI
NeATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECMEUMBAETCA AOCTIKCHHE TMPEIMETHBIX H
MeTanpeIMEeTHBIX TJIAHUPYEMBIX pe3yJIbTaToB o0yueHwusl, dbopmupyercs



€CTECTBEHHOHAYYHAATPAaMOTHOCTb: OCBOCHHME HAy4YHbIX METOJOB HCCIEAOBaHUSA
SBJICHUM MIPUPOJIbI U TEXHUKH, OBJIAICHUE YMEHUSMH OOBSCHATH (PU3NUECKUE SIBICHUS,
OPUMEHSAS TOJYYEHHBIE 3HAHUWA, pellaTh 3aJadd, B TOM YHCJIE KadyeCTBEHHBbIE U
AKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIMATBEHO JEATENBHOCTHBIM XApAaKTEp MAHHOTO pas3feia peanu3yeTcs 3a
CU€T TOTO, YTO OOYUAIOILIUECS BBINOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIPEAJIAraeTcs:
Ha OCHOBE IOJIyYEHHBIX 3HaHUU PACIIO3HABATh U HAYYHO OOBIACHATH (PU3UUECKUE
SABJICHUS B OKPYKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;
MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHNS (PUBNUYECKUX SBJICHHI, B TOM YHCIIE
JUISl IPOBEPKHU TUITOTE3 U MOJTYYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAay4YHbIE OCHOBBI HamOOJE€€ Ba)XKHBIX JIOCTH)KEHUNH COBPEMEHHBIX
TEXHOJIOTUH, HalpHUMEp, MNPAKTUYECKOTO HCIIOIb30BAHUS Pa3IMYHbIX HCTOYHUKOB
DHEPrUM HAa OCHOBE 3aKOHA IIPEBPAILCHHS W COXPAHCHHS BCEX M3BECTHBIX BHUJOB
DHEPIUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3MKM HAa YpOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs HANpPaBICHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METAlpPEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTAaTOB.

B pesynbrare usydyeHus (pU3MKM Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs Y
oOyuatorierocs OyayT copMUpPOBaHbI CICIYIONINE IUYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) IATPHOTHYECKOI0 BOCIIMTAHUS:

e - IPOSIBJICHUE HHTEpECa K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nYecKoil HayKH;

e - [ICHHOCTHOE OTHOUIEHHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa)KAaHCKOI0 ¥ AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e - TOTOBHOCTh K AKTHBHOMY Yy4YaCTHIO B OOCYXJIEHUHU OOIECTBEHHO3HAUUMbIXU
TUYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHXKEHUI
busuKy;

e - OCO3HAHME BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B ACSATEIBHOCTH YUEHOTO;

e 3)3CTEeTHYECKOr0 BOCIIMTAHUSA:

e - BOCIPHUATHE O3CTETUYECKUX KauyeCTB (PU3NYECKOM Hayku: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 ITO3HAHUSA:

e - OCO3HaHUE LIEHHOCTH (PU3NYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAKHEUILIEH COCTABIIAIOLIEH KYJIbTYPHI;



e - Dpa3BUTUE HAay4yHOH JIIOOO3HATENBHOCTH, HHTEpEca K HCCIEN0BaTENbCKON
NESITEIbHOCTH;

« 5) popMupoBaHus KyJbTYPbl 310POBbs H IMOLIMOHAJBHOIO 0JIATONOIYYHSI:

e - OCO3HaHME IIEHHOCTH ©Oe30macHoro oOpa3a JKH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MUPE, BaXKHOCTH ITPaBUJl 0€3011aCHOT0 IMOBEJICHUS HA TPAHCIIOPTE,
Ha JIOpOTax, ¢ 3JIEKTPUUYECKUM U TETJIOBBIM O0OPYI0BAaHUEM B JOMAILIHUX YCIOBUSIX;

» - c(hOpMHPOBAHHOCTh HaBbIKA PEQIIEKCHH, IPU3HAHUE CBOETO MpPaBa Ha OLIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

e 6) TPYA0OBOIr0 BOCIIMTAHUA:

e - QAKTHMBHOE Yy4yaCcTHE€ B pEUICHUWM MPaKTHUYECKHX 3a7ady (B paMKaX CEMbH,
o0Opa3oBaTeNbHOM OpraHu3al, ropoja, Kpas) TEXHOJOTHYECKOW M COLMAIbHOM
HaIpPaBJIEHHOCTH, TPEOYIOLUX B TOM YUCIE U (PU3UUECKUX 3HAHU;

e - HHTEpEC K MPAKTHYECKOMY U3YUEHHIO TPO(eccHil, CBI3aHHBIX C (PUNUKON;

e 7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMSI:

e - OpUEHTAIMs Ha MPUMEHEHUE (PU3NYECKUX 3HAHUM NI pelleHus 3ajad B 00JacTu
OKpYXarollel cpeapl, IUIAaHUPOBAHMS IOCTYIIKOB M OLEHKM MX BO3MOYKHBIX
IIOCJIEICTBAN JUISI OKPY>KArOLIEN CPEJIbl;

e - OCO3HAHUE II100ATBHOr0 XapaKTEPa FIKOJIOTHUECKUX MPOOIIEM U TyTEH UX PEIICHHUS;

« 8) azanTanMu K M3MEHAIUMCS YCJIOBUSIM COUMAJIbHONH M IPUPOJHO cpeabl:

e - IOTPEOHOCTh BO B3aWMOJECWCTBUU NPU BBHINOIHEHUU HCCIIEJOBAHUM U NPOEKTOB
($u3nyeCcKoil HalPaBICHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSAM JPYTHUX;

e - IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO EATEIbHOCTD;

e - OTPeOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YHCIe (POPMYIUPOBATH UJIEH,
MOHSATHS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SBJICHUSX;

e - OCO3HaHHE Je(PHUIIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JacTh
busuKy;

e - [UTAHUPOBAHUE CBOCTO PA3BUTHS B MPUOOPETEHNN HOBBIX (DU3UYCCKUX 3HAHUI;

e - CTpEMJICHHWE aHAJIM3WPOBATh W BBIABISATH B3aMMOCBS3M MPUPOJIBI, OOIIECTBA U

HYKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;
e - OLICHKA CBOMX JICVCTBHUM C YYETOM BIIUSHUS HA OKPYKAIOUIYIO CPENY, BOZMOXKHBIX
rJI00QJIBHBIX TIOCTIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHuUs mporpaMmbl 1Mo (U3UKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus y o0yuatromierocst 0yayT cpopMUpPOBAHBI MeTaNpeAMeTHbIE Pe3yJIbTaThl,
BKJIFOYAIOIIIHE MO3HAaBaTEbHbIC YHUBEpPCAIbHBIC y4eOHbIe NEUCTBUS,
KOMMYHUKATHUBHBIE YHUBEPCAJIbHBIE yUeOHBIC JCHCTBUS, PETYISITUBHBIC YHUBEPCAIBHBIC
y4eOHbIC IEUCTBUS.



Ilo3naBaTeqbHbIe YHUBEPCAIbHBIE YUeOHbIE /1eifiCTBUS

Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBJISITH M XapaKTePH30BaTh CYIICCTBEHHBIC IPU3HAKU OOBEKTOB (SBICHUH);
YCTaHABJIMBATh CYIICCTBEHHBIH TNPU3HAK KIacCH()UKAIMU, OCHOBAHUS IS
00001IEeHNS ¥ CPaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B paccMaTpuBaeMbIX (hakrax,
JTaHHBIX U HAOIIOACHUIX, OTHOCSIINXCS K (DU3NUECKUM SIBIICHUSIM;

BBISIBJISITH IPHYUHHO-CIICJICTBEHHBIC CBSI3U MTPU H3YYCHUH (PU3MUCCKHUX SBICHUN
Y TIPOIIECCOB, JICTIATh BHIBOJIBI C HCIIOJI30BAHUEM JISAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIFOYCHHUH, BBIJIBUTATh TUTIOTE3bI O B3aUMOCBSI3SIX (PU3UYCCKUX BEIUYNH;
CaMOCTOSITEJIFHO BBIOMpATh CIOCOO pemeHus y4eOHOU Qu3mueckoil 3amaun
(cpaBHEHHE HECKOJIBKHX BAPHAHTOB PEIICHHsI, BRIOOP Hanboee MoaXoIsIIero ¢
y4ETOM CaMOCTOSTEIIEHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarTe/bLCKHe AeiiCTBUS.

HCIIOJIb30BaTh BOIPOCHI KaK UCCIEA0BATENBCKUI HHCTPYMEHT ITO3HAHUS;
IIPOBOJUTHL II0 CaMOCTOSITEIIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(u3nyecKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHNE (DU3UUECKOTO SIBJICHMUS,
OLICHHBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OJYYEHHYIO B
XOJI€ HCCIIEIOBAHUS UJIN DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYyJIUPOBaTh OOOOIIEHUs] M BBIBOJBI MO pE3yJibTaTaM
NpOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOYKHOE JajibHEIIee pa3BUTHE (PU3UUECKHUX MTPOLIECCOB, a
TaK)K€ BBIIBUTATh NPEIINONOKEHUSI 00 WX PAa3BUTUHU B HOBBIX YCJIOBHUSIX M
KOHTEKCTaX.

Pabora c nndopmanueii:

IPUMEHATD Pa3IMYHbIE METO/IbI, HTHCTPYMEHTHI U 3aIIPOCHI IIPU MIOMCKE U 0TOOpe
uH(OpMaMU WIM JIAHHBIX C Y4ETOM MpEAJIOKEHHOW y4eOHOH (hr3HuecKoit
3a/1a4u;

aHAJIM3UPOBaTh, CHCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3IMYHBIX BUIOB U (HOPM IMpEICTaBICHMUS;

CaMOCTOSITEIILHO BBIOMPATHh ONTUMATBHYIO (hOPMY MpeICTaBIeHUs HHGOPMAITHH
¥ WUTFOCTPUPOBATH PEIIaeMble 3aJja4l HECIOKHBIMU CXEMaMH, TharpaMMaMH,
UHOU rpaduKoi U uX KOMOMHALIMSIMHU.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

B X0J1e 00CYXIeHHs y4eOHOTO MaTepHuaa, pe3yJibTaToB Ja00paTOPHBIX PaboT U
MIPOEKTOB 3a71aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/TaeMON TEMBI U BBICKa3bIBATh



WJieu, HalleJIeHHbIE Ha pelIeHre 3a/1a4M U MOAJepKaHue OJaroenareabHOCTH
OOIIIEHHUS;

COIOCTABJISITh CBOM CYXKJIEHHUS C CYXKICHHUSMH JIPYTMX YYaCTHHUKOB AMAJOra,
OoOHapyXUBaTh Pa3INUYKME U CXOACTBO MO3UIIHII;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEACTABIATh PE3yJIbTAThl BBHIMOJIHEHHOTO (PU3MUYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICOBAHUS, IPOCKTA);

MOHMMATh M HCIIOJIb30BATh MPEUMYIECTBA KOMAHAHONW W WHAMBUAYAJIbHOMN
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

MPUHUMATD LIETTH COBMECTHOM JESITENIbHOCTH, OPTaHU30BBIBATh ICUCTBUA 1O €€
JIOCTIDKEHHUIO: paclpeleNaTh pOJH, OO0CYXIaTh MpPOIECChl M PEe3yIbTaThl
COBMECTHOH paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBHITIOJHATh CBOIO 4acTh pPaOOThI, JOCTHUTas KaueCTBEHHOTO pe3ylibTaTa II0
CBOEMY HAIIPaBJICHUIO U KOOPJUHHUPYS CBOM ICHCTBHUS C APYTMMH YJICHAMH
KOMaH/1bl;

OLICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOIIUX IS
penieHus GU3NIECKUX 3HAHUH;

OpPHUEHTHPOBATbCA B  Pa3IMYHBIX  MOJAXOJAX  IPHUHATHUS  PEIICHHM
(MHAMBUAYAJbHOE, NPHUHITHE pEIICHUS B TpyNIe, MPUHATUE PEIICHUM
rpynmnoi);

CaMOCTOSITEJIbHO COCTABJIATH AJITOPUTM pELIEHUS (PU3NYECKOW 3aJaud WM
IUIaHa MCCIIEAOBAHUA C YYETOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MIpejiaraéMble BAPUAHThI pEHICHUH;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTE/JIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEJIararh IUIaH €€ U3MEHEHUS;
OOBSACHATH IPUUMHBI JOCTHKEHUS (HETOCTHKEHUS ) PE3YyIbTaTOB I€ATEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHUS
(U3NYECKOro UCCIEeIOBaHMs WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHHUBILIUXCS CUTYallMi, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;



CTaBUTH ce0s Ha MECTO JAPYroro 4eioBeKa B XOJ€ CIOpa WU JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;

pU3HABAaTh CBOE MPAaBO HA OMIMOKY MPH pelIeHUH (PU3NYECKUX 3a7a4 WU B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 7 KJjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIOJIb30BaTh MOHATHS: (PU3UUECKHE U XUMHUYECKHE SIBJICHUS, HAOJIOJIEHUE,
AKCIIEPUMEHT, MOJIEb, TUIOTE3a, EAUHUIBI (DU3HMUECKUX BEIMYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSA BEIECTBA (TBEPIOE, KUIKOE, ra3000pa3HoOE),
MEXaHUYECKOE JBIKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, NMPSMOJIMHEHHOE),
TPAEKTOPHsl, paBHOJICHCTBYIOIIAsA cuja, nedpopManus (yrnpyras, iaacTHuecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCYABL;

paznmuuath saBiaeHUsA (Aud@y3us, TENMIoBOE BUKEHUE YaCTHUIl BEIECTBA,
PaBHOMEPHOE JBUYKEHUE, HEPaBHOMEPHOE JIBUYKEHUE, UHEPIHS,
B3aMMOJICHCTBUE TE€J, PAaBHOBECHE TBEPABIX TEI C 3AKPEIUIEHHOW OCBIO
BpalllcHUs, Mepeadya JaBJICHUs TBEPABIMHM TEJIAMH, >KMIKOCTSAMH M Ta3aMH,
aTMOC(EepHOE JaBJIEHUE, INIABAaHHUE TEJl, IPEBPALLECHUS MEXaHUYECKON SHEPTUN)
[0 ONHCAHMIO MX XapakTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUN B OKPY’KaIOLIEM
MHUpE, B TOM uucie (U3HUECKUe SBJICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMHU B )KUBOU Y HE)KMBOM MTPUPOJIE, NEVCTBUE CUIIBI TPEHUS
B MPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(EPHOTO IaBJICHUS HA KUBOU OpraHu3M,
IUTaBaHUE PBIO, phIUary B TEJE Y€JIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3ajayy B Y4eOHYI0, BBIJICTISITh CYIIECTBEHHBbIE CBOWCTBA (MIPU3HAKH)
(U3HYECKUX SABJICHUI;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA Tell U (PU3UYECKHE SIBICHUS, HUCIOJIb3YS
¢u3nueckre BENMYMHBI (Macca, 00bEM, MIOTHOCTh BEUIECTBA, BpPEMS, MYTh,
CKOPOCTb, CPEAHSS CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIA TSKECTH, BEC TEJa, CHIIA
TPEHUS, JaBJIEHHUE (TBEPAOrO TENA, KUIAKOCTH, ra3a), BHITAIKUBAOIIAS CHIIA,
MexaHudeckas paboTa, MOILIHOCTb, IUIEHO CHUJIbI, MOMEHT CHJIbl, KOAG(UIIMEHT
MOJIE3HOTO JIEHCTBUSI MEXAHW3MOB, KHHETUYECKAasl U NOTCHIIMAJIbHAS SHEPTHUS),
IpU ONHUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICT HCHOIb3YEMbBIX
BEJIMYMH, MX OOO3HAUYEHHUA W EAMHULBI (PU3NUYECKUX BEIMYWH, HAXOIUTH
(GopMyJibl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JIPYTHUMH



BEIMYMHAMH, CTPOUTH TpaduKU M3YyUYEHHBIX 3aBUCUMOCTEH (U3UYECKUX
BEJINYMH;

XapaKTepHU30BaTh CBOMCTBA TN, (PU3NUYECKUE SIBJICHUS U TIPOLIECCHI, UCIIOJIb3YsI
MpaBUJIa CIOXKEHUs CU (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais,
3aKOH Apxumeza, NPaBWIO paBHOBECHs pbldara (0JI0Ka), «30J0TOE MPaBUIIO»
MEXaHUKHU, 3aKOH COXPAHEHHS MEXaHWYECKON SHEpPruu, IMpU STOM J1aBaTh
CJIOBECHYI0 (OPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTH4YeCKOe
BBIPAXKEHUE;

OOBSACHATH (PU3NUYECKUE SBIICHHUSI, TPOIIECCHl U CBOMCTBA TEJI, B TOM YUCJIC U B
KOHTEKCTE€ CHUTyalluid MNPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHWE U3 1—2 JOTrMYecKUx
miaroB ¢ omnopoil Ha 1-2 H3yYEeHHBIX CBOMCTBA (HU3UUECKUX SIBICHUH,
(bU3UYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU;

pemiath pacu€THble 3a7a4 B 1—2 NEWCTBHS, UCIONB3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIONME (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHajdW3a YCIOBHUS 3aJa4d
3aMKUChIBaTh KPATKOE YCIOBUE, MOACTABIATH (PU3NUECKUE BETUUYUHBI B (POPMYJIBI
U TPOBOJUTH PAcCUEThl, HAXOJUTh CIPABOYHBIC JTAHHBIC, HEOOXOIUMBIE IS
peuieHust 3ajad, OIEHHWBATh PEATUCTUYHOCTh MOJYyUYCHHOW (Puznueckoit
BEJINYUHBIL;

pacno3HaBath MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIH (PU3NYECKUX
METOJOB, B ONKHCAHUU UCCIEAOBAHUSA BBIICIATh MIPOBEPSAEMOE IPEAINOIOKEHHE
(rumotesy), pa3iuyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN pEe3yJIbTaT, HAXOIUTh
OIIMOKY B XOJI€ OMbITA, JeJaTh BEIBOJIBI IO €T0 Pe3yJibTaTaM;

MPOBOAUTEL OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM (HU3NYECKUX
CBOWCTB Ten: (opMyIUpoBaTh MPOBEPSIEMbIE MPEINONIOKEHUS, COOUPAThH
YCTAaHOBKY U3 TPEIJIOKEHHOTO O0OpyJOBaHMS, 3alHMChIBATh XOJ OMbITa H
bopMyIUpOBaThH BHIBOJIHI,

BBITIOJTHATh MPSAMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHU, MAcChl Tela, 00bEMa,
CWJIBI U TEMIIEPATYPHI C UCTIOIB30BAHIEM aHAJIOTOBBIX U MU(PPOBBIX TPHUOOPOB,
3aMUChIBaTh TOKa3aHUS TMPUOOPOB C Yy4€TOM 3aJaHHOM  abCOTIOTHOM
IIOIPELTHOCTHA U3MEPEHUN;

MPOBOAUTL HCCIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BETWYUHBI OT
JIpPYyrol C HCHOJIb30BAHMEM TNPSMBIX H3MEpPEHUM (3aBUCHUMOCTH MYTH
PAaBHOMEPHO MBWXKYILETOCA TeJla OT BPEMEHU JBUKEHHUS Teja, CUJIbl TPEHUS
CKOJBKEHHUS OT Beca Tella, KadecTBa OOpaOOTKU TOBEPXHOCTEH Tel W
HE3aBUCUMOCTH CHWJIBl TPEHHUS OT IUIOIIAJAN CONPUKOCHOBEHHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJWHEHUS TPYKUHBI, BBITAIKHMBAIOIMIEH CHIBI OT OO0OBEMa
MOTPYKEHHOM YaCTH Te€JIa U OT IUIOTHOCTU XUAKOCTH, €€ HE3aBUCHUMOCTH OT



IUIOTHOCTH T€J1a, OT TIIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUH IJIABAHUS
TEJ, YCJIOBUM paBHOBECHs pbluara U OJIOKOB), Y4aCTBOBATh B IJIAHUPOBAHHUU
y4eOHOTO MCCIEI0BaHUs, COOMpaTh YCTAHOBKY W BBINOJHATH H3MEPEHUS,
clenys TpPeNoKEHHOMY IIIaHy, (QHUKCHUPOBATh pE3yNbTaThl MOIYy4YEHHOM
3aBHCHUMOCTH (PU3MUYECKUX BEJIMUMH B BUJIE MPEJI0KECHHBIX Ta0INIl U TpaduKOB,
JeNaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIIEA0BAHNUS,

IIPOBOJUTH KOCBEHHbIE H3MEpEHUs (PU3MUYECKUX BEIIMYUH (TNIOTHOCTH BEIlleCTBa
KUJAKOCTH U TBEPAOrO Teia, CUjia TPEHUS CKOJIBKEHHMS, NABJICHUE BO3yXa,
BBITAJIKMBAIOIIAS CHUJIA, JEHCTBYIOIIAs Ha MOTIPYKEHHOE B JKHUJKOCTh TEIIO,
KOA(Q(UIMEHT TOJIE3HOTO  JIEHCTBUSL  MPOCTBIX  MEXaHU3MOB), CIEays
NPEAJIO)KEHHOW HWHCTPYKIMU: TP BBIMOJHEHUHW HU3MEPEHH CcoOMpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY Y BBIYUCIISATh 3HAUYEHNE NCKOMOM BEJIMYUHBI;
coOJ01aTh MpaBHJia TEXHUKH O€30MacHOCTH MpU paboTe C J1adopaTopHbIM
000py10BaHUEM;

yKa3bIBaTh MPUHLMIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOLIaroIMecs COCyIbl, OapoMmeTp, pblyar,
HOJBUKHBIA U HETIOJBUKHBIN OJIOK, HAKJIIOHHASI TJIOCKOCTB;

XapaKTepHU30BaTh MPUHLMUIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOM HAa UX OMUCAHUS (B TOM YHUCJIE: MOJIIUITHUKHU, YCTPOUCTBO
BOJOINIPOBO/JIA, THUIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOU
HAacoC, apeoMeTp), MCMOJib3ysl 3HaHHWA O CBOMCTBAX (PU3UUECKHUX SIBJICHUM U
HE00XoAuMbIe (PU3NYECKUE 3AKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHI (HAXOAUTh MH(OpPMALMIO O MpPUMEpax) MPaKTHUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM KU3HU JJIs1 0OECTIeUeHUs
6e30macHOCTH TP 0OpaIieHuu ¢ TPrUOOpaM U TEXHUYECKUMH YCTPONUCTBAMH,
COXPAaHEHHUsI 370pOBbS M COONIOJCHUS HOPM HKOJIOTMYECKOTO MOBEIEHUS B
OKPYXaroUIEH CPEeIE;

OCYUIECTBJISATH OTOOP UCTOUHUKOB HHPopMaluu B IHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TOHUCKOBBIM 3aIlPOCOM, HAa OCHOBE HMMEIOLIUXCS 3HAaHUU U IYTEM
CPaBHEHHUS PA3JIMYHBIX HCTOUHUKOB BBIICIATh HHPOPMALINIO, KOTOPAs SABISETCS
IPOTUBOPEYUBOUN MITK MOXKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH YUYEOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
TuTEPATypy GU3HUUECKOTO COACPKAHUs, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPCHI CETH
WuTepHer, BianeTs npuéMaMy KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHUS
uH(}OpMAIUU U3 OAHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE
2-3 WUCTOYHUKOB HH(pOpMALMUHU (PU3UUYECKOTO COJEP)KAHMUS, B TOM YHUCIE
nyOJUYHO JIeNIaTh KpaTKUe COOOIICHUS O pe3yibTaTaX MPOEKTOB UM YYEOHBIX



UCCJIEIOBAHUM, MPU 3TOM IPAMOTHO HCIOJIb30BaTh WM3YUYEHHBIN MOHSATUHHBIN
anmnapar Kypca (GpU3MKd, CONPOBOXKAATh BHICTYIUICHHE MTPE3CHTALINEH;

OpY  BBIMIOJIHEHUH Y4YE€OHBIX TIPOEKTOB U HCCIEIOBAaHUN paclpeAcisTh
00SI3aHHOCTH B TPYyMIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3a/lauaMu, CIECAUTh
3a BBITIOJIHCHHUEM TIJIaHa JEHCTBUMN, aIeKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA] B
NEeSTEIBbHOCTh TPYIIBI, BHICTpaUBaTh KOMMYHUKAaTHBHOE B3aMMOJCHCTBUE,
YUUTHIBAasE MHCHHE OKPY>KAIOITUX.

K xoHy oOydenuss B 8 KJjiacce mpeaMeTHbIE pe3yJibTaTbl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

HCIIOJIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KCHHE
aTOMOB U MOJIEKYJI, arperaTHbleé COCTOSIHUS BEILECTBA, KPUCTAUIMYECKUE U
amop(HbIe Teja, HACHIILIEHHBIM U HEHACBIIEHHBIA Map, BIAXHOCTh BO3/yXa,
TEMIIepaTypa, BHYTPEHHSS SHEPIus, TEIUIOBOM JBUIaTeNb, 3JIEMEHTapHBIN
ANEKTPUYECKUIN 3apsijl, AIEKTPUUYECKOE I0JI€, MPOBOJHUKU M IJUAIEKTPHUKH,
IOCTOSIHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

pa3nuuaTh SBJICHUS (TEIJIOBOE pACIIMPEHHE W CXaThe, TeIulonepeaaya,
TEIUJIOBOE PABHOBECHE, CMAYMBAaHUE, KaIWJULIPHBIE SIBJICHUS, HCIIApEHUE,
KOHJICHCAIUs, IUJIABJICHUE, KpUCTAUIM3ausi (OTBEpAEBaHKE), KHUIICHHUE,
Teryonepenaya (TEIIONPOBOAHOCTh, KOHBEKIUS, M3IYyYEHUE), IEKTpU3ALUL
TE€J, B3aUMOJCHCTBUE 3apsAJ0B, JCUCTBUS JIIEKTPUUECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, JCHCTBHE MAarHUTHOIO IIOJI Ha
MPOBOJHUK C TOKOM, OJJIEKTPOMAarHWTHAas WMHAYKLIMS) IO ONHUCAHUIO HUX
XapaKTEpHbIX CBONCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3HUecKoe SBICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (U3NUYECKUX SIBJICHUN B OKpYXKarolleM
MUDPE, B TOM 4Hclie (U3HUECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
UM KanWwUIApHBbIE SIBJICHUS B NPHUPOAE, KPUCTAUIBI B MPUPOJE, H3IIyUYECHHE
Connia, 3amep3aHue BOJ0EMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa,
UHEes, CHera, 3JIEKTpUYECKHe SIBJICHHUS B aTMoc(depe, 3IEKTPUUYECTBO KUBBIX
OpPraHU3MOB, MarHUTHOE T0JI€ 3eMJIH, Apel MOoIT0COB, POJIb MATHUTHOTO TTOJIS
IUTSL )KU3HU Ha 3eMJie, IOJIIPHOE CUSHUE, ITPU ATOM MEPEBOJUTH MPAKTHUECKYIO
3ajayy B Y4yeOHYIO, BBIIENATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(bu3NUeCcKUX SIBICHUII;

ONUCHIBATh HM3yUYEHHBbIE CBOWCTBA Tl U (DU3MUECKHUE SBICHUS, HCHOJIb3Ys
¢usznyeckue BETUYMHBI (TemrepaTypa, BHYTPEHHSSI SHEPrusi, KOJHMYECTBO
TEIJIOTHI, YJelbHasl TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIJIOTa IJIaBJICHUS,
ylelbHasg TemioTa napooOpa3oBaHUs, ylelbHas TEIJIOTa CropaHusl TOIUIMBA,
KO3 QUIIMEHT TOJIE3HOr0 JEHCTBUS TEIUIOBOM MAaIllMHbI, OTHOCHTEJIbHAS



BJIQXKHOCTb BO3AyXa, D3JEKTPUUECKMH 3apsil, Cuila TOKA, JJIEKTPUUECKOE
HalpsOKEHUE, CONPOTUBIEHUE IMPOBOJHUKA, YAEJIBHOE COINPOTHUBIICHUE
BelleCcTBa, padoTa W MOIIHOCTh JJIEKTPUYECKOTO TOKAa), IMPH ONUCAHUU
NPaBWJIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIIOJIB3YEMbIX BEJIHYHH,
0003HAYEHUA M €IUWHUIBI (PU3NYECKUX BEIWYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYK (U3MYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TN, GU3NUYECKUE SABJICHUS U MPOIIECCHI, UCTIONB3YS
OCHOBHBIE€  TOJOXKEHUS MOJEKYJSIPHO-KUHETUYECKOM TEOPUU  CTPOCHHUS
BEILIECTBA, MPUHLHUII CYNEPHO3ULMHU MOJIEH (Ha KAYECTBEHHOM YpPOBHE), 3aKOH
COXpaHeHus 3apsna, 3akoH Oma Juisl yyacTka uenu, 3akoH Jlxoyns—JleHua,
3aKOH COXpPaHEHUs SHEPruu, IpHU 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

O0OBACHATH (PU3UUECKUE MTPOLIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYaLHI IPAKTUKOOPHUEHTHPOBAHHOTO XapakTepa: BBISIBIISITD
IPUYUHHOCIIEICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHUE U3 1—2 TOrMYeCKHX IaroB
c omnopoil Ha -2 W3y4yeHHBIX CBOMCTBa (PU3UUECKUX SABJICHUH, (DU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiath pacuy€THbIC 33a4l B 2—3 JIEHWCTBHSI, UCIIONB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBaOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHajW3a YCIIOBUS 3aJauu
3alMCBIBATh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK AAHHBIX IS PEILICHMS
3a/la4d, BBIOMpPATh 3aKOHBI W (OPMyJbI, HEOOXOAMMBIE ISl €€ pelieHus,
MPOBOJIUTh pPAacy€Thl W CpPAaBHHUBATh IOJIYYEHHOE 3HAuY€HHE (PU3MUECKOU
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPHU MOMOLIN (PU3UIECKUX
METOJIOB, HCIOJb3Yysl OIHWCAaHWE MCCIEI0BAaHUSA, BBIIEIATh IPOBEPSIEMOE
MpEANOJOKEHNE,  OLICHMBaTh  MPABWIBHOCTh  MOPSAAKA  IPOBEICHHUS
UCCJIEI0BAHMS, I€TIATh BBIBOIBI;

IIPOBOJUTH OMBITHI MO HAOMIOEHUIO (U3UYECKUX SBICHUN WU (DU3NIECKUX
CBOMCTB TeJl (KalWUISPHBIC SIBJICHUS, 3aBUCUMOCTD JABJICHHUS BO3]lyXa OT €ro
o0bEMa, TeMmIepaTypbl, CKOPOCTH Mpolecca OCThIBAaHUS U HarpeBaHusl MpH
M3JIyYEHUH OT LIBETa M3Iyyaroulel (MOTJIOIAoNIei) MOBEPXHOCTH, CKOPOCTh
UCIIApEHHs] BOJIBI OT TEMIEPATYpPhl KUAKOCTH W TUIOLIAAM €€ MOBEPXHOCTH,
NEKTpU3auus Te€d W B3aUMOJACIHCTBUE  DJIEKTPUYECKHX  3apsIoB,
B3aUMOJICHCTBUE IOCTOSIHHBIX MAarHUTOB, BHU3yalM3allMsi MarHUTHBIX IOJEU
MNOCTOSIHHBIX MarHUTOB, JEHCTBUS MAarHUTHOIO MOJIA Ha MPOBOJHHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHWTa, CBOMCTBA 3JIEKTPOJBUIATENSI MMOCTOSIHHOTO TOKA):
dbopMynMpoBaTh MpPOBEpPSIEMbIE MPEANOIOKEHU, COOUpaTh YCTAHOBKY U3



IPEI0KEHHOIO 000pY0BaHMs, OMMCHIBATh XOJ ONbITa U (OPMYJIMPOBAThH
BBIBO/IbI;

BBIMOJIHATH IPSIMbIE WM3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIbHOW BIAXKHOCTH
BO3/lyXa, CHJIbI TOKA, HAPSYKEHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U
JaTYNKOB (DU3MUECKUX BEIMYUH, CPABHUBAThH PE3yIbTaThl U3MEPEHUI C YUETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOM (PU3NYECKON BEIMYMHBI OT
APYTOH C MCTIONb30BAHUEM MPSIMBIX U3MEPEHH (3aBUCHMOCTH COTPOTUBIICHUS
MIPOBOJIHMKA OT €ro JJIMHBI, IUIONIAJH IONEPEYHOrO0 CEYEHUS M YIEIbHOIO
CONPOTHUBJIEHUS BEIIECTBA TPOBOJHUKA, CHJIBI TOKA, UIIYILIETO YePE3 MPOBOIHUK,
OT HaNpsUKEHUS Ha TMPOBOJHHUKE, MCCIEAOBAHUE IIOCIEI0BATEIBHOIO MU
HapajuleJIbHOTO COEIMHEHUN NPOBOJHUKOB): IIJIAHUPOBATh MCCIEA0BAHUE,
coOMpaTh yCTAaHOBKY U BBIMOJIHITH U3MEPEHUS, CIEAYS MPEIJIOKEHHOMY TUIaHy,
¢ukcupoBaTh pE3yJabTaThl TMOJYYCHHOW 3aBUCMMOCTH B BHUAEC TaOIUIl |
rpaduKoB, JeNaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

OPOBOJAUTH KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BeNWYMH  (yAeJabHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHBIICHUE MPOBOJHHUKA, pabOTa U MOUIHOCTh
ANEKTPUYECKOTrO TOKa): IUTAHUPOBATH U3MEPEHUS, coOupatpb
HKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY, CIEAysl TPEAJIOKEHHON WHCTPYKIMH, U
BBIUNCIISTH 3HAUEHNE BEIHMYUHBI,

co0MoaTh MpaBujia TEXHUKH O€30MaCHOCTU IMpH paboTe ¢ JabopaTopHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI ACUCTBUA M3yYEHHBIX MPHOOPOB U TEXHUUECKHUX
YCTPOMCTB C OMOPOM HAa UX ONMUCAHUA (B TOM YHCIIE: CUCTEMA OTOIUJIEHUS IOMOB,
TUTPOMETP, TapoBasi TypOMHa, aMIIEPMETP, BOIBTMETP, CUETUUK DIIEKTPUUECKON
SHEPTrUH, FNEKTPOOCBETUTEIbHBIE TPUOOPHI, HArPEeBaTEIbHBIE IIEKTPOIPUOOPHI
(mpumepsr), ANEKTPUUIECKUE PEeIOXPAHUTEIH, AJIEKTPOMATrHUT,
ANEKTPOJBUTATENb TOCTOSHHOIO TOKA), MCHOJb3ysd 3HAHUS O CBOMCTBax
bu3HUeCcKUX SBJICHUN U HEOOXOAUMBbIC (PU3NYECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTENbHBIE MPUOOPHI
0 CXe€MaM U CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBIH TEpPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBUTATEeNIb BHYTPEHHETO CTOpaHusi, SJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbI AJIEKTPUUECKUX IIeNeil ¢ MOCieI0BaTeNbHbIM U
napajulebHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jnyas yCJIOBHbIE O0O3HAuUCHUS
AJIEMEHTOB DJIEKTPUUECKHX IIeTIeH;

OPUBOJUTH MPUMEPHI (HAXOAUTH MH(MOPMAIMIO O MpUMEpax) MPaKTUYECKOTrO
MCTIONb30BaHUS U3NYECKUX 3HAHUH B MIOBCEIHEBHOW KU3HU AJIs1 00eCTIeYeHUS
0e30macHOCTH IPU 0OpalIeHUuU ¢ TPUOOpPaMH U TEXHUYECKUMH YCTPONUCTBAMH,



COXpaHEHUsl 370pPOBbS U COOJIOJIEHUS HOPM 3KOJIOTMYECKOro MOBEACHHUS B
OKPYIKAIOIIEH CPELE;

e OCYILIECTBISATH MOUCK MH(pOpMaLNK pu3nyeckoro cojepxkanus B Intepuere, Ha
OCHOBE UMEIOIINXCS 3HAHUW U ITyTEM CPABHEHUS JOTIOJTHUTEIIBHBIX NCTOYHUKOB
BBIJICISITH MHGOPMAIIHIO, KOTOPAS SIBJISETCS TPOTUBOPEYNBOM WIIH MOYKET OBIThH
HEJIOCTOBEPHO;

e UCIOJIb30BaTh MPU BBHINOJHEHUU YUYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
TUTEPATypy GU3UIECKOTO COMEPKAHUS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI CETH
Nurtepuer, BaaaeTh npuéMamMu KOHCIEKTHUPOBAHUSI TEKCTa, MPEeOoOpa3zoBaHUs
nH(OpMAITUU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3JaBaTh COOCTBEHHBIEC MMUCbMEHHBIC U KPATKHE YCTHBIE COOOIIEeHHUs, 000011ast
UH(GOPMAIUIO U3 HECKOJbKHX MCTOYHUKOB (PU3UYECKOrO COAEpN aHUS, B TOM
4yuClie MyOJIMYHO MPEJICTABIATh pe3yJIbTaThI MPOEKTHOU 1581051
WCCIIEIOBATENIbCKOW  JIESTEIBHOCTH, MPH ITOM TPAMOTHO HCIIOJIB30BaTh
M3YYCHHBIN MOHATUHUHBIN anmapat Kypca GU3MKU, COMPOBOXKIATh BHICTYIUICHHE
IIPE3CHTALUEN;

e TIPH BBHIMOJHEHUHU YUYEOHBIX MPOEKTOB U UCCIEAOBAHUN (PU3UUECKUX MTPOIIECCOB
pacrpenensiTb OO0S3aHHOCTU B TPYMIE B COOTBETCTBUM C IOCTABICHHBIMU
3a7ja4aMHy, CJICAUTH 34 BBIOJHEHUEM IUJIaHA JICUCTBUM U KOPPEKTUPOBATH €rO0,
aJIcKBaTHO OIIEHUBATh COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYIIIIHI,
BBICTPAUBATh KOMMYHUKAaTHUBHOE B3aUMOJICUCTBUE, IPOSBISASI T'OTOBHOCTH
paspemniatb KOH(MIUKTHI.

K koniy oOydenus B 9 kJjiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

e HCIIOJIB30BaTh IMOHATHS: CUCTEMa OTCUETA, MAaTEpUAJIbHAS TOYKA, TPACKTOPUS,
OTHOCUTEIILHOCTh ~MEXaHMUYECKOTO JBIDKEeHHs, naedopmarus  (ympyras,
MJacTU4YecKasi), TPEHHE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3ku, ILEHTP TIKECTU, aOCOTIOTHO TBEPAOE TEJO, IEHTP TIKECTH
TBEPIOTO Tejla, PABHOBECHE, MEXaHWYECKHE KOJeOaHUs W BOJHBI, 3BYK,
uHGpa3ByK W yIBTPa3BYK,  DJCKTPOMArHUTHBIE  BOJHBI,  IIIKaja
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIEKTPHI
WCITyCKaHUsS M TOTJIONIeHUs, albda, OeTa- W raMma-u3aydeHHs, HU30TOIIbI,
siIEpHast SHEPTETUKA,;

e paznmuuarh SBJICHHS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEUHOE
JIBIDKEHUE, PABHOYCKOPEHHOE TIPSIMOJIMHEWHOE JIBIKEHUE, CBOOOTHOE TTaJIeHUE
T€Jl, PABHOMEPHOE [JBWXEHHE II0 OKPYKHOCTH, B3aUMOJICHCTBUE TEl,
pPEaKTUBHOE  JBIDKCHHE, KoJieOaTeIbHOE  JBIDKCHHE  (3aTyXawlme |
BBIHYKJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJIHOBOE JIBUKEHHUE, OTPAXKEHUE 3BYKA,



IPSIMOJINHEWHOE PAaCIPOCTPAaHEHUE, OTPAKEHHUE U IIPEJIOMIICHUE CBETA, TIOJHOE
BHYTPEHHEE OTPAXXEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETA B CIIEKTP U CIOKEHUE
CHEKTpaJbHBIX IBETOB, AUCIEPCHsS CBETA, €CTECTBEHHAas pPAaJANOAKTUBHOCTB,
BO3HMKHOBEHHE JIMHENYATOrO0 CHEKTpa M3JIYYEHHs) IO OIUCAHUI0 UX
XapaKTEpHBIX CBOWCTB M HA OCHOBE OIBITOB, ACMOHCTPUPYIOIIMX JaHHOE
(uznyeckoe sBICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUEHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOLEM
mupe (B TOM umciie (pu3uueckue SBICHHS B MPUPOJE: MPHIMBBI U OTJIUBHI,
nBrkeHue TuiaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE JBW)KEHHE JKHUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMM, 3EMJIETPSICEHNUE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, 05XO, [IBETa Te€J, ONTHYECKHE SBICHUA B IPUPOJAE,
OMOJIOrMYecKoe EeUCTBUE BUAMMOIO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO
U3JIyYCHHUI, €CTECTBEHHbI pPAJUOAKTUBHBIA (OH, KOCMUYECKUE JYyYH,
PaIMOAKTUBHOE U3JIyYE€HHUE IPUPOJHBIX MUHEPAJIOB, IEUCTBUE PAINOAKTUBHBIX
U3IYy4YEHUl Ha OpraHu3M YesloBeKa), MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3ajaqyy B Y4YeOHYyIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU)
(pu3nyecKuX SBICHUN;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA TeNl U (PU3WYECKHE SBICHUS, HUCIOJIb3YS
(¢u3nueckue BENIUYMHBI (CpPelHsSsl W MIHOBEHHass CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JIBUJKCHUHM, YCKOpPEHHUE, IIepEeMEIIECHUE, IyTh, YIVIOBas
CKOpPOCTb, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CUJIA TSYKECTH, YCKOPEHHE CBOOOTHOTO
MajJieHus, BeC Teja, UMIYJIbC Tea, UMIYJIbC CHJIbI, MEXaHH4YecKas pabora u
MOIIHOCTb, TOTEHIHAIbHAS JHEPrUs TENd, NOAHATOTO HAJ MOBEPXHOCTHIO
3eMJIM, TMOTEHIMAIbHAS JHEPrUsl CKATOM NPYKUHBI, KMHETUYECKAS DHEPTHS,
MOJTHAsl MEXaHUYecKasl SHEprus, Iepruol U 4acToTa KojeOaHul, UIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTElb IPEIOMIICHUS
cpenbl), MpU ONUCAHWU MPABUIBHO TPAKTOBaTh (DUIUYECKUN  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS W E€OUHULBI (PU3NYECKHX BEJIMYUH,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUHUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTh TpaduKd U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJINYWH;

XapaKTepHU30BaTh CBOMCTBA TN, (PU3NUECKUE SIBJICHUS U TPOLECCHI, UCIOJIb3YSI
3aKOH COXpPAaHEHHUS DJHEPTHM, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLHUII
CYyHEPHO3ULMMA CWJI, IPUHLIMI OTHOCHUTEJIBHOCTH ['amunes, 3axkoHsl HbroToHA,
3aKOH COXPAHEHUS HMILYJIbCA, 3aKOHBI OTPAXEHHUs M IPEJIOMIICHHS CBETa,
3aKOHBI COXPAaHEHMS 3apsI0BOTO U MAaCCOBOTO YHCEN MPHU SACPHBIX PEaKLMIX,
Opy 3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €ro
MaTeMaTH4YECKOE BBIPAKEHNUE;



OOBACHATH (PU3UUECKUE MTPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMi IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX LIaroB ¢ OIOPOH
Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3NUECKUX SBICHHUM, GPUNUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEN;

pemarb pacuéTHble 3aJa4yM (OMMPAIOLIUECS HAa CUCTEMY M3 2—3 ypaBHEHHUII),
UCIIOJb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIIME (PU3NUYECKHE BEIUYMHBI: Ha
OCHOBE aHaJIM3a YCJOBMS 3a/auyd 3alUChIBaTh KPATKOE YCIOBUE, BBIABIISTH
HEJOCTAIONINEe WM HM30BITOYHBIC IaHHBIC, BHIOMPATH 3aKOHBI U (HOPMYJIBL,
HEO0OXOAMMBIE JIJIS1 PELIEHUS], TPOBOJUTH PACUETHI H OLIEHUBATh PEATUCTUYHOCTh
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUMHBI;

pacrno3HaBaTh IIPOOJIEMbI, KOTOPbIE MOKHO PEIIMTh IPU NOMOIIHN (PU3MUECKUX
METO/IOB, MCHOJb3ys OINHUCAHUE MCCIEI0BAaHUSA, BBIIEIATh MPOBEPIEMOE
MPEANOJOKEHHE,  OLICHHBAaTh  MPABWIBHOCTh  NOpAJKA  MPOBEACHUS
UCCIIEZIOBAHUS, I€TIaTh BBIBO/IbI, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U
OIBITOB;

IPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PU3UUYECKUX SIBICHUM WM (PU3NYECKUX
CBOMCTB TeJl (M3y4eHue BTOporo 3akoHa HploToHa, 3aKk0Ha COXpaHEHUs SHEPTUH,
3aBUCUMOCTh ME€pUOAA KOJEOAHUH MPYKUHHOTO MAasTHHKA OT MAcChl Ipys3a H
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTb OT aMIUIMTYAbl MalbIX KOJeOaHUH,
OPSMOJIMHENHOE PACIIPOCTPAHEHUE CBETA, Pa3jIoKeHUe OEoro cBeTa B CIEKTD,
M3Y4YEHUE CBOMCTB M300paKE€HUS B IJIOCKOM 3€pKaje€ U CBOWCTB M300paKeHUS
npeaMera B coOuparonieil JuH3e, HAaOMI0JCHUE CIUIONIHBIX W JIMHEWYaThIX
CHEKTPOB M3JIYUYEHHs): CAMOCTOATENBLHO COOMPATh YCTAHOBKY U3 M30BITOYHOIO
Habopa 00OpyJOBaHHSA, OINHUCHIBATH XOJl OMNbITA U €ro pe3yibTathl,
(opMyIUpPOBATH BHIBOJIBI;

MPOBOJIUTh MPU HEOOXOAUMOCTH CEPUI0 MPSAMBIX HM3MEPEHHH, Ompenenss
CpelHee 3HAUYE€HHE U3MEpAeMOW  BeIUYMHBI  ((POKYCHOE  PacCTOSIHHE
coOuparomieid  JHMH3BI), OOOCHOBBIBATH  BBIOOpP  crocoba  M3MEpPEeHUS
(M3MepuTeIpLHOTO MPUdopa);

OPOBOJNUTh  MCCIEAOBAHHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH  C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHHH (3aBUCUMOCTb IIyTH OT BPEMEHU IpHU
PAaBHOYCKOPEHHOM JIBMKEHUM 0€3 HayalbHOW CKOPOCTH, Mepuoja KojieOaHui
MaTE€MaTHYECKOr0 MAsTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHSI
CBETa OT yIJIa NAJEHUS U YIJIa MPEJIOMIICHUS OT yIJla NMaJeHus): IUIaHUPOBaTh
UCCJIEIOBAHNUE, CAMOCTOSITEJIbHO  COOMpaTh  YCTaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH B BUJE TAOJIHUIL U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEA0OBAHMS;



IPOBOJUTH KOCBEHHBIE U3MEpPEHUs (PU3HUECKUX BEIUYHUH (CPEIHSS CKOPOCTh U
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JBMXKEHHUHU, YCKOPEHHUE CBOOOHOTO
najgeHusi, KECTKOCTh MPYXKUHBI, KOAXDOUIIMEHT TPEHUS CKOJIbXKECHHUS,
MexaHudeckas paboTa W MOLIHOCTb, YacTOTa W MEPUOJ KOJEOAHMIA
MaTEMaTHYECKOTO U MPY>KMHHOTO MasTHUKOB, ONTHYECKasl cujia cOOMparomiei
JUH3bI, PAJANOAKTUBHBIN  (OH): IUJIAHUpPOBATh HU3MEpPEHHs, COOUpaTh
DKCIEPUMEHTAIIbHYIO  YCTAHOBKY M  BBIIOJHATH  U3MEPEHUS,  CIHEAYS
MPENI0KEHHOW MHCTPYKIIMH, BEIYUCIISATh 3HAYEHUE BEJIMUMHBI U AHATU3UPOBATH
MOJIyYEHHBIE PE3YNIBTATHI C YYETOM 33JaHHOM IMOTPEIIHOCTH U3MEPEHU;
coOMIoaTh MpaBujla TEXHUKH O€30MacHOCTU MpH paboTe ¢ JabopaTopHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKKA  M3YYEHHBIX  (PU3MUECKUX  MOJENei:
MarepuaibHas TOYKa, a0COJIOTHO TBEPAOE TEJNO, TOUYEUYHBIM MCTOYHHMK CBETA,
Jy4, TOHKas JINH3a, IUIAaHETapHas MOJIE]b aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO
A7pa;

XapaKTepU30BaTh MPUHLIUIIBI AEUCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOpO Ha HUX ONHUCaHHs (B TOM YHUCIE: COUAOMETP, JATUYUKU
MOJIOKEHUS, PACCTOSIHUSI U YCKOPEHHUs, paKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢doToamnmapaT, ONTHUYECKHUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbscona), ucnonp3yss 3HaHHA O CBOHCTBaX (PU3MYECKUX SBICHUU U
HEoO0XOoAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HM3YyUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB IMPHU
pelIeHn y4eOHO-NPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMbl JUIsl OCTPOCHUS
U300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIiei JIMH3E;

OPUBOJUTH MpPUMEpPHl (HAXOAUTHh MH(OPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUN B OBCEIHEBHOM KU3HU JIs1 00ECTIeUeHUs
0e30macHOCTH MPHU 0OpalIEeHuH ¢ TPUOOpaMu U TEXHUUYECKUMH YCTPOKWCTBAMM,
COXPAHEHHUsI 370pPOBbS M COONIOACHHUS HOPM HKOJIOTMYECKOTO MOBEIEHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIIATh MOUCK MH(pOpManmu (usnueckoro cojepkanus B MHTepHere,
CaMOCTOSATENbHO  (OpMyNIHpysT TOMCKOBBIA  3alpoc, HAaXOAUTh IMYyTH
omnpeneneHusl JIOCTOBEPHOCTH TOJy4YeHHOW MHGOpMAallMM Ha  OCHOBE
MMEIOIIMXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIb30BaTh MPHU BBIIOJHEHUU YYE€OHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
TUTEPATypy GU3HUUECKOTO COACPHKAHUS, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPCHI CETH
WNurtepHeT, BrajeTh NpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;



e CO3JaBaTh COOCTBEHHbIE MHUCbMEHHBIE M YCTHbIE COOOIEHHWS Ha OCHOBE
uHpoOpMaIlMM M3 HECKOJIbKUX MCTOYHUKOB (DU3MYECKOTO COJEpIKaHMUS,
nyOJUYHO MPEACTABIATh PE3YNbTaThl MPOEKTHOW WM HCCIEA0BATEIbCKOM
JNEATENbHOCTH, MPU 3TOM TPAMOTHO HCHOJIb30BaTh W3YYEHHBIM MOHSITUWHBINA
anmapaT u3y4aeMoro pasgena (U3MKH U COMPOBOXAATH BBICTYIJICHHE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos
HaumeHoBaHue pa3jiejioB H TeM
Ne n/n Konrpoabnbsie IIpakrnyeckue
NPOrpamMMbl Bcero
padoThI padoThI
Pasznen 1.@u3uka u e€ poJib B NO3HAHNH OKPYKaI0LIero MUpa
11 ®dusnka - Hayka 0 MPUPOJIEe 2
1.2 ®u3nuecKue BeITUUHHbI 2 1
13 EctecTBeHHOHAY4YHBIN METO]T TO3HAHUS 2 1
Hroro no paszneny 6

Paznen 2.1lepBoHayasibHbIe CBeICHUSI O CTPOCHUM BellecTBa
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2.1 Crtpoenue BelecTna 1

JIBM>KEHHE M B3aMMOACHCTBUE YaCTHI]

2.2 2 1
BEIIIECTBA
2.3 ArperaTHbple COCTOSIHHSI BEIIECTBA 2
Hroro no pazaeny 3)
Paznen 3./IBukeHne u B3auMojaeiicTBue TeJl
3.1 MexaHH4eCcKOe IBUKEHIE 3
3.2 Wuepuus, Macca, MIOTHOCTh 4 1
3.3 Cwita. Bunpl cun 14 1 2
Uroro no pazneny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, JKMIKOCTE U ra3oB
41 Jasnenue. [lepenava qaBineHust TBEPAbIMU 3
' TeJIaMU, )KHJIKOCTSIMHU U Ta3aMu
4.2 JaBnenue KuIKOCTH 5
4.3 AtmocdepHoe naBieHNE 6
44 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE ; 5 3
B HUX TEJIO
Hroro no pazneny 21
Pa3nes 5.PaGora 1 MOIIHOCTb. JHEpPIrus
5.1 PaboTa 1 MOIITHOCTH 3 1
5.2 ITpocTeie MEXaHU3MBI 5 1
5.3 MexaHnudeckasi JHeprusi 4 1 1
Hroro no paszneny 12
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 12
8 KJIACC
Ne 1/ HaumeHoBaHMe pa3/iesIoB U TEM KosanuecTBo yacos
- NpoOrpamMmbl Bcero Koutpoabubie IlpakTuyeckue

padoTbl padoThl


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

Paznen 1.TenyioBnie siBJeHUS

11 CrpoeHue u CBOWCTBA BEIIECTBA 7
1.2 TenoBbie porecchl 21 1 5
Wroro mo pazneny 28

Pazjnen 2.2/iekTpuyeckre 1 MATHUTHBIE SIBJICHUS
DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella U

2.1 N 7 1
HUX B3aUMOJIEHCTBHUE
2.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 20 2 7
2.3 MarauTtHbIE ABICHUS 6 1 15
2.4 DneKTpoMarHuTHasi MHAYKLHS 4
Utoro no pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5
9 KVIACC
KoanuecTBO 4acoB
H
Ne n/n AHMCHOBAIHIE PASACIOR H TEM Konrpoabnbie IIpakTuyeckue
NPOrpamMmbl Bcero
padoThI padoThI
Paznen 1.Mexannueckue siBJeHUS
11 MexaHndeckoe OBMKEHUE U CITOCOOBI €0 10 1
OIUCAHUS
1.2 BzanmoneiictBue ten 20 1 3
13 3aKOHBI COXPaHEHUS 10 3
Hroro no paszneny 40
Paznena 2.MexaHn4ecKHe K0JIe0aHUS H BOJTHBI
2.1 Mexannueckue KojieOanus 7 3

2.2 MexaHnuecKkre BOJIHBL. 3BYK 8 1 3
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Hroro no paszneny 15

Pazjen 3.2/ieKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJIHBI
DIEeKTPOMArHuTHOE TOJIE U

3.1 6 2
AJIEKTPOMArHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3nen 4.CBeToBbIC IBJICHUSA
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2
4.2 JIuH3BI ¥ ONITHYECKHE MPUOOPHI 6 3
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2
Uroro no pazneny 15
Paspnen S.KBanTOBBIC SIBJICHHS
51 Hcnyckanue v mOrjaouieHue cBeTa aTOMOM 4 1
5.2 Crtpoenne aTOMHOTO sipa 6 1
5.3 S nepHbie peakuu 7 1 1
Hroro no pazneny 17
Pa3neu 6.IloBTopuTe/bHO-00001IAI0INIH MOIYIb
6.1 [ToBTOpenue u 0000IIEHUE COIEPIKAHUS 9 5
' Kypca ¢pu3uku 3a 7-9 xiacc
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

INOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acoB
Ne Jara

Tema ypoka B Kourpoabsubie IIpakTHyeckue
cero

n/n H3YYeH

padoThI padoThl

®dusnka — Hayka o npupone. AsneHus
npuposl. OU3sndecKue sBICHUs
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10

11

12

13

14

15

Mexann4deckue, TEIIOBEIE,
AJIEKTPUIECKHE, MAaTHUTHBIC, CBETOBEIE,
3BYKOBBIC SIBJICHUS

®du3nyeckne BeIIMYNHBI U UX
HU3MEPECHHE

VYpok-uccnenosanue "M3mepenne
TEeMIIepaTypbl IPHU MTOMOIIH
JKUJIKOCTHOTO TEPMOMETpA U AaTUHUKA
TeMneparypol"

Kak ¢usuka u qpyrue ecTeCTBEHHbIE
HayK{ U3Yy4aloT MPUPOTY.
EcrecTBeHHOHAaY4YHBIN METO
no3Hanus. Onucanue GU3nIeCKuX
SIBIICHUI C IOMOIIILIO MOACTICH
VYpok-uccnenosanue "[Ipoepka
TUTIOTE3bI: JAIbHOCTH MOJIETA IIapUKa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM
OoJibliiie, yeM OoJIbIlie BHICOTA ITycKa"
Ctpoenue BemiecTBa. OMbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIIIECTBA

JIBr>KeHME YacTHUIl BEUIECTBA

Ypok-uccienoBanue «ONbITHI IO
HaOJII0IEHUIO TETIJIOBOTO PaCIIUPEHUs
ra3oB»

ArperaTHble COCTOSIHHSI BELLIECTBA
B3aumocBs3b Mex 1y cBOWCTBaMU
BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
OcoOeHHOCTH arperaTHbIX COCTOSHUI
BOJIbI

MexaHnueckoe IBUKEHHE.
PaBHOMEpHOE U HEPABHOMEPHOE
JBUKECHHE

Cxkopoctb. EnuHuIbI cKopocTn

Pacuer IMYTH 1 BpEMCHU ABHUXKCHUA

WNuepuus. 3aKkoH UHEPIUH.
BzaumopeicTeue Ten Kak npuIrMHa
M3MEHEHUS CKOPOCTH JIBUKEHUS TEII
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[ImoTHOCTH BemecTBa. Pacuer macchl u
o0Bbema Tena 1o ero MmIOTHOCTH
JlaGopaTtopHas pabora «OnpeneneHue
IUIOTHOCTHU TBEPIOTO TETIa

Pentenue 3amau mo treme "IlimoTHOCTH
BelecTna”

Cuna xak XxapakTepuCTHKa
B3auMoiecTBus Ten. Cuiia ynpyrocTi.
3akoH ['yka

JlaGopaTtopHnas pabora «M3yueHue
3aBHCUMOCTH PaCTSHKCHUS
(meopmanuu) Ipy>KUHBI OT
MPUIOKEHHOM CHUITBD»

SBnenne Tarorenus. Cuna TSKECTH
CBs13b MEX/1y CUJION TSKECTH U MacCou
tena. Bec Tena. Pemenune 3ama4 no
teme "Cuna Tsxectu"

Cwiia TSKeCTH Ha JPYTruX IJIaHeTax.
Ou3nYecKue XapaKTePUCTUKHU TIIaHET

N3mepenue cwit. JluHamomeTp

Bec Ttena. HeBecomocTh

CrnosxeHue AByX CUJI, HallpaBJIEHHbIX
110 OJIHOM npsiMoii. PaBHOIEHCTBYIOIIASA
CHII

Pemenwne 3agay mo Teme
"PaBHonelicTByrOmas cui"

TpeHune CKOIbXEHHS U TPEHUE MTOKOSI.
Tpenue B IpUpoae U TEXHUKE
JlaGopaTtopnast pabora «3yuenue
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJILKEHUS OT CHJIbI JaBJICHUS U
XapaxkTepa CONMPUKACAOIINXCSI
MTOBEPXHOCTEN»

Pewenue 3aiau Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CUIIBI

Pemenne 3agau mo temaMm: «Bec Tenay,
«I'padrueckoe n300pakeHue CU,
«Cuiibl», «PaBHOJIEMCTBYIOIIAS CUIT»
KonTponbhas paboTa no remam:
«Mexanudeckoe IBIKEeHHE», «Macca,
IIOTHOCTEY, «Bec Temay,
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«['papuueckoe n3obpaxxeHue cuim,
«Cuibe»

Hasnenune. CriocoObl yMEHBIIIEHUS U
YBEJTUYCHUS JTaBICHHS

JlaBiieHue ra3a. 3aBUCUMOCTD JIaBIICHUS
raza oT 00b&ma, TemMreparypsl
Ilepenaua naBiieHUs: TBEPIABIMU
TeJIaMH, JXUIKOCTSIMH U ra3aMH. 3aKOH
ITackams

JlaBlieHHE B )KUJIKOCTH U Ta3e,
BBI3BAHHOE JEHCTBUEM CHIIBI TSHKECTH
Pemenwne 3agau mo teme «JlaBineHue B
JKHJIKOCTH U rase. 3akoH [lackamsay

Coobmaromnmecs: CocyIbl

I'mppaBnnyeckuii mpecc

Manomertpsl. [lopuiaeBoi
JKUJKOCTHBIN Hacoc

AtMmocdepa 3emmnu. [Ipuannbl
CYIIECTBOBAHMS BO3AYIIHON 00OIOUKH
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HaJl YPOBHEM
MODpst

Bec Bo3nyxa. ATMochepHoe 1aBieHue

H3mepeHne aTMOCpEpHOTo AaBJICHUS.
OneiT Toppuuennu

3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS
OT BBICOTHI HaJl YDOBHEM MODSI
bapomerp-anepoua. AtmocdepHoe
JIaBJIEHUE Ha Pa3JIMYHBIX BBICOTAX
Pemenue 3ana4 no teme
"ATtMocdepHoe aaBneHue"

JleiicTBHE )KUAKOCTH U ra3a Ha
NOTPYXEHHOE B HUX TeN0. ApXumenoBa
cuiia

JlaGopaTtopHas pabota «OrnpeneneHue
BBITAJIKUBAIOIIEN CHJIBI, ICHCTBYIOIICH
Ha TEeJI0, IOTPYKEHHOE B KHUIAKOCTbH)»
JlaGopatopHasi paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTH Beca


https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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TeJa B BOJE OT 00BbEMaA MOTPYKEHHOU B
KMJIKOCTb YaCTHU TEJIa»

[InaBanue Ten

JlaGopaTtopHnast pabora
"KoHncTpynpoBaHnue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
omnpezaeneHue e€ rpy30no0abEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxonnaBanue», «JlaBienue
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»

Mexanuyeckasi pabota

MormHocts. EaquHuiisl MOIHOCTH

Vpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI NpH MOAbEME
o jectauie"

IIpocteie MexaHu3MBI. Ppruar.
PaBHOBeCuE cuit Ha ppryare
KonTponbHast pabota no teme
«/laBneHue TBEPABIX TEN, KUIAKOCTEN U
ra3oB» / Becepoccuiickasi mpoBepodHas
pabora

PesepBHblii ypok. PaboTa ¢ Tekctamu
1o TeMe «JlaBiieHue TBEPABIX TElI,
JKUJKOCTEN U Ta30oB» / Beepoccuiickas
poBepoyHas paborta

Prruaru B TexHuke, OBITY U IPUPO/IE.
JlabopaTtopHast pabota «HMccienoBanue
YCIIOBHI paBHOBECHSI pbIyara
Pemenue 3amau no reme «Y cioBus
paBHOBECHUS pbluara

Koadduiment moneznoro aeicTBus
mexaHu3Ma. JlaboparopHas paboTa
«M3mepenne KIIJ1 HaknoHHON
TIJIOCKOCTH

Pemrenue 3aga4d no teme "Pabora,
MommHocTh, KITJT"

MexaHuueckas SHEeprusi.
Kunernueckas u noTeHIMaIbHAast
SHEPruUs

0.5

0.5


https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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3aK0OH COXpaHEHUs MEXaHUYECKOMN
SHEPTrUuu

VYPpOK-3KCIIEpUMEHT 1O TEME
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE
M3MEHEHHUS KUHETUYEeCKOU U
MOTEHIIMATBHON SHEPTUU MPU
CKATBhIBAHUH TeJIa TTO HAKJIOHHOU
IJIOCKOCTH"

Konrponbnas padora no reme «Pabota
Y MOIIHOCTb. DHEPTUs»

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o teMe "MexaHnueckoe IBUKeHue"
PesepBHbIii ypok. PaboTa ¢ Tekctamu
no teme "Pabora. MouHoCTb.
Ouneprus”

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX ONBITHBIC
MOATBEPKICHUS

Macca u pazMep aTOMOB U MOJIEKYJI
Mopenu TBEpIOTO, )KUJIKOTO U
ra3o00pa3HOro COCTOSHUH BEIIeCTBa
OObsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM
BEIIIECTBA HA OCHOBE IOJI0KCHHI
MOJIEKYJISIPHO-KMHETUYECKON TEOPHH

Kpucrannuueckue 1 amopgpHbIe Tena

CmaunBaHuE U KalTHIJUISIPHOCTb.
IToBepXHOCTHOE HATSKEHUE

Tenopoe paciipeHuc 1 C:KaTue

68

KoanuecTBo 4acoB

Bcero

KonTpoJabHbIe
padoThI

12

IMpakT4yeckue
padoThI

JlaTa
H3yYeH


https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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Temneparypa. CBsi3b TEeMIEpaTyphl CO
CKOPOCTBIO TETJIOBOTO JIBUKEHUS
YaCTHII

Bryrpennsis sueprus. CriocoObl
M3MEHEHHUS BHYTPEHHEHN SHepruu

Bunae! renionepenaun

VYpok-koudepennus "IIpakTrueckoe
MCIIOJIb30BaHUE TETJIOBBIX CBOWMCTB
BEILECTB Y MAaTEPUAJIOB B IIEJISIX
sHeprocoepexeHus"

KonuyectBo TemnoTsl. Y aenbHast
TEIJIOEMKOCTh

VYpaBHeHUE TEIIOBOTO OanaHca.
TemnooOMeH U TEIJI0BOE paBHOBECHE
JlaboparopHnas pabota "Hccrnenoanue
SBIICHUS TETNIOOOMEHA MPU
CMEIIUBAHUU XOJOIHOM U Topsiuei
BOJBI"

Pacuer konndecTBa TEIIOTHI,
HE00XO0UMOTrO JIsl HArpeBaHus Tena u
BBIJICTISIEMOTO UM TIPH OXJIXKICHUHU
JlaboparopHas pabota "Onpenenenue
yZEJIbHOW TEIJIOEMKOCTH BeniecTa'
DHeprus TOmIuBa. Y ieibHas TeraoTa
CropaHus

IInaBneHue u OTBEpIEBAHUE
KPUCTAJUTMYECKUX Tel. Y IeNbHas
TEIJIOTA TUIABJICHUS

JlaGopaTtopHast pabota "Onpeznenenue
yeTbHOM TEIUIOTHI MJIaBJIeHUS JIbaa"
[TapooOpa3oBaHue U KOHICHCAIIUS.
Hcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHMOCTh TeMITepaTyphbl KHIICHUS
OT aTMOC(EepHOTO JTaBIECHUS
BnaxnocTs Bo3ayxa. JlaboparopHas
pabota "OnpeneneHrne OTHOCUTEIBHON
BIIQYKHOCTH BO3ayxa"

Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/1yXa


https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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[IpuHIMIBEL PAOOTHI TETLTOBBIX
nsurateneit. [lapoBas TypOuna.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KIIJI rennoBoro auraress. TemnaoBeie
JIBUTATEIH ¥ 3aIUTa OKPYKarOIIeH
cpenbl

3aKOH COXpaHEHMsI U IPEBPALLCHHUSI
SHEPTUU B TEIUIOBBIX MpoOIleccax
[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo
teMe "Tennosele ABIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHMI BemecTna'
KoHnTponbHas pabota 1o teme
"TeroBele aBneHusA. M3MeneHue
arperaTHbIX COCTOSIHUH BemiecTa"
Dnektpuzanus Ten. [Ia pona
ANEKTPUUECKUX 3aPSI0B
VYpok-uccnenoBanue "IaeKTpu3anus
TEJI UHAYKIUMEN U MTPU
COIPUKOCHOBEHUU"

B3auMopeiicTBre 3apsyKeHHBIX TEll.
3axoH Kynona

DnekTpuueckoe mose. HanpsokeHHOCTh
ANEKTpUYECKOro nois. [Ipunnmn
CYMEPIIO3UINH JICKTPUUECKHUX MOJICH
Hocurenu snekTpuueckux 3apsiioB.
OnemeHTapHbIN 3apsan. CTpoeHue
aToMma

[IpoBOIHUKY U AMDIIEKTPUKHU. 3aKOH
COXpaHEHHUs JEKTPUUYECKOTO 3apsia
Pemenune 3a1ay Ha npUMEHEHUE
CBOMCTB AJICKTPUUYECKUX 3aPs OB
DIIEKTPUUECKHI TOK, YCIOBHS €r0
cymiectBoBaHusa. ICTOUHMKH
AIEKTPUUECKOTO TOKA

JlercTBUS DIIEKTPUUYECKOTO TOKA

VYpok-uccnenoanue "Jlelicreue
AEKTPUYECKOTO OISl HA TPOBOAHUKHI
U JUDJIEKTPUKH"

DNEKTPUYECKUH TOK B METAIUIAX,
KUAKOCTAX M razax

DneKTpuyeckas Lenb U €€ COCTaBHbIE
qacTu


https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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Cuna Toka. JlaboparopHnas paboTa
"NU3MepeHne u peryaupoBaHUe CUIIbI
ToKa"

DNEeKTpUUECKOe HaMpsKEHHE.
BoasT™metp. JTabopaTopnas pabota
"M3MepeHue U peryJimpoBaHue
HanpspkeHus"

ConpoTuBieHuEe MPOBOJHUKA.

VY enpHOE CONPOTUBIIEHUE BELECTBA
JlaGopaTopHas paboTta "3aBUCUMOCTh
AIEKTPUYECKOTO COMTPOTUBIICHUS
MIPOBOJHMKA OT €T0 JJIUHBI, TUIOIIAIU
MOINEPEYHOI0 CEUCHUS U MaTepraia"
3aBUCHUMOCTH CUJIBI TOKA OT
HanpspkeHus. 3akoH OMa 715 yyacTka
enu

JlaGopaTtopnast pabora "HcciaenoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO
4yepes pe3ucTop, OT COMPOTUBICHUS
pE3UCTOpa U HAIIPSHKEHUS Ha
pe3ucrope"

[TocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TIPOBOAHUKOB
JlaGopaTtopHast padota "I[IpoBepka
NpaBUJiIa CI0KEHUS HANIPSDKEHUH TTpH
MIOCJIEIOBATEIIEHOM COCTUHEHNH JIBYX
pe3uctopoB”

JlaGopatopHas pabota "IIpoBepka
MpaBHJIa AJIs CUIIBI TOKA TIPH
napaieIbHOM COEeMHEHUN
pe3uctopos"

Pemenue 3a1a4 Ha IpUMEHEHNE 3aKOHA
Oma 17151 pa3InyHOro COeIMHEHUS
MIPOBOTHUKOB

PaboTa 1 MOIIHOCTb JIEKTPUUECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua
JlaGopatopHas pabota "OnpezneneHue
paboThI ¥ MOITHOCTH HJIEKTPUUYECKOTO
ToKa"

DneKTpUUecKHe Lenu 1 MoTpeouTenn
AIEKTPUYECKOMN SHEPTUH B OBITY.
KopoTtkoe 3ambikanue

0.5

0.5


https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
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[TocTosiHHBIE MarHUTHI, UX
B3aUMOJICHCTBUE

VYpok-uccnenopanue "M3yuenue noyiei
MOCTOSIHHBIX MarHUTOB"

MaruutHoe noJsie. MaruHuTHoe moJie
3eMui U €ro 3HAYCHUE JJI )KU3HU Ha
3emie

[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo
TeMe "DIeKTPUUECKUE 3aps/bl.
3apsiKeHHbIE Tella U UX
B3auMoaercTBUA. I10CTOSIHHBIN
3NIEKTPUYECKUM TOK"

KonTponbhas pabota no teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJIa U UX B3aUMOJICUCTBUA.
[TocTostHHBII AIIeKTpUYECKHit TOK" /
Bcepoccuiickas mpoBepouHas padbota
Pesepubliit ypok. PabGorta ¢ Tekcramu
1o TeMe "[10CTOSHHBIN 2JIeKTPUUYECKUI
ToK" / Beepoccuiickas mpoBepoyHast
pabora

OnbIT OpcTeaa. MarautHoe nose
ANEKTPUUECKOTO TOKa MaruuTHoe mose
KaTYIIKA C TOKOM

[IpumeHeHue 31eKTPOMarHuTOB B
texHuke. Jlaboparopnas pabora
"N3yueHune neicTBUS MATHUTHOTO
MOJISI Ha IPOBOJHMK C TOKOM"
DIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31€KTpoIBUTaTeneil B
TEXHUYECKUX YCTPOMCTBAX U HA
tpancnopre. JlabopatopHas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI JIEKTpOABUTATENS "

Omneitel @apanes. 3akoH
ANEKTPOMATHUTHON MHIYKIUU.
IIpaBuino Jlenua

Onekrporerepatop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON SHEPTUH.
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUHU

0.5


https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

65 TeMe "DIEeKTPUUYECKUE U MarHUTHBIE 1
sBICHUS"
KoHnTponbHas pabota 1o teme
66 "DJIeKTpUUECKHE U MATHUTHBIC 1 1
siBICHUS"
67 PesepBHblit ypok. Paborta ¢ Tekctamu 1
o Teme "TeroBbie siBIeHUS"
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1
1o TeMe "MarHutHsbie siBICHUS "
OBUIEE KOJIMYECTBO YACOB IT1O 68 4
I[TPOIT'PAMME
9 KJIACC
KouunyecTBo 4yacoB
Ne
. Tema ypoka Beero KonTposabHbie
padoThbI

MexaHnueckoe ABHKEHHE.
MarepuanbHas Touka
Cucrema orcuera. OTHOCUTENIBHOCTh
MEXaHUYECKOT0 JIBXKEHUS
PaBHOMEpPHOE ITPSAMOJIMHENHOE
JIBUKEHHE
HepaBHOoMepHOE NpsAMOIMHENHOE
4 nBikeHne. CpeHsst © MTHOBEHHas 1
CKOPOCTh
IIpssMONMHENHOE PAaBHOYCKOPEHHOE
JIBU)KEHUE. Y CKOpEHUE
CKopocCTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JABWKeHUs. [ paduk 1

CKOPOCTH

JlaGopaTtopHast pabota "Onpenenenue
7 YCKOPEHHMS TeJIa P PABHOYCKOPEHHOM 1
JBUKEHUH 110 HAKJIOHHOW IJI0CKOCTH"
CBoboanoe nagenue tei. OnbITh
lNanunes
PaBHOMEpHOE IBUKEHUE TIO
oKkpyxHocTH. [lepnon u yacrora
oOpaiuenus. JIuneltHas u yrioBas
CKOPOCTH

145

IIpakTHYeckue
padoThI

JlaTa
H3YYeH]


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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LleHTpOCTpEMUTEIIEHOE YCKOPEHUE
ITepBsIii 3ak0H HptoTOHA. BEekTOp Crith

Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIAA cHita
Tpetuii 3akon HerotoHa.
Cynepno3uuus Cui

Pewenune 3anay Ha npUMeEHEHUE
3akoHOB HproTOHA

Cuita ynpyroctu. 3akoH ['yka

Pemenne 3aga4d no teme «Cuira
YIPYTOCTHY

JlaGopaTtopHas pabora «OnpeneneHue
YKECTKOCTHU TIPYKUHBI»

Cwiia Tpenus

Pewenue 3anay no reme «Cuia
TPEHUS»

JlabopaTtopnast pabora "Ornpeznenenue
KOX(UITUEHTA TPSHUS CKOJbKCHHS"
Pemenue 3anau no teme "3akoHbI
Herorona. Cuiia ynpyroctu. Cuna
TpeHus"

Cuiia TSKeCTU U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO
MajeHus

VYpok-koHpepenmus "JIBuxeHue ten
BOKPYT I'PaBUTAIMOHHOTO IIEHTPa
(Conneunas cuctema). 'anaktuku"
Pemenue 3anay no teme "Cuiia TskecTu
Y 3aKOH BCEMUPHOTO TATOTeHUs"
[lepBas kocMHUecKasi CKOPOCTb.
HesecoMocTs u neperpys3ku
PaBHOBecHE MaTepuanbHOW TOUKH.
AoOcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPJOTO TeJIA C 3aKPETUIEHHOW OCBIO
BpaieHusi. MomeHt cuibl. LleHTp
TSOKECTH

PaBHOBECHE MaTepUAIBHON TOUKH.
AbcomoTHO TBEpOE Teno. PaBHOBecHe
TBEPIOTO TEJIA € 3aKPEIUIEHHONU OCBIO


https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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BpauieHuss. MomeHt cwibl. LieHTp
TSKECTH

Penrenue 3anad mo teme "MoMeHT
cunbl. Llentp Tsxectn"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "MexaHn4ecKoe JIBUKEHHE.
B3aumopneiictue Ten"

Konrponbnas padora mo reme
"MexaHu4ecKoe JIBUKCHHE.
BzaumoneiictBue ten"

Nmnynbce Tena. Umnynbe cuiibl. 3aK0H
COXpaHEHHUS UMITyJIbCa. YTIPYroe u
HEYIIPYroe B3auMOJIeiCTBUE

Pemenue 3anay no teme "3akoH
COXpaHEHHUs uMIyJbca'
Ypok-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

MexaHuueckas pa60Ta U MOIIHOCTB

Pabora cuibl TsKECTH, CUITBI YIIPYTOCTH
U CUJIbI TPEHUS

JlabGopaTtopHas pabota «Ornpeaenenue
paboThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JBMKEHUH TeJIa 110
TOPU30HTAJILHON TOBEPXHOCTH
CBsI3b 3HEPTUH U PaOOTHI.
IToTenumanbHas YHEPTU
Kunernueckas sueprus. Teopema o
KMHETUYECKON SHEPTrUu

3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
JlaGopatopHas pabora «3yueHue
3aKOHA COXPAHEHUSI SHEPTUN
KonebarenbHoe IBUKEHUE U €r0
XapaKTepUCTUKU

3aryxaroiye KojaeoaHusl.
Bremnyxaennsie konebanus. Pesonanc
MarteMaTn4ecKuil U NpyKUHHBIN
MasiTHUKU

Ypok-uccnenoBanue «3aBUCUMOCTh
nepuojia KojaeOaHui OT KECTKOCTH
IPYXHUHBI U MACChI TPYy3a»
ITpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUsIX


https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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JlaGopartopHas pabota «OnpexneneHue
4acTOTHI U NIepUoa KojaebaHu
MPYKUHHOTO MasiTHUKa»
JlaGopaTtopHnas padota «IIpoBepka
HE3aBHCHMOCTH MEepHO/Ia KoJeOaHuii
rpy3a, MOJABEHICHHOTO K HUTH, OT MAacCChl
rpy3a»

Mexanunueckue BojiHbl. CBOMCTBA
MexaHu4yecKux BOJH. [IponoabHbIe 1
MOTIEPEYHbIE BOJHBI
Ypok-koHpepenius "MexaHndecKue
BOJIHBI B TBEPIOM Teue. CelicMuyeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxxenue
3ByKa

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenius "YabTpazByk u
uH(ppa3ByK B IpUPOJIE U TeXHUKE"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue Kojie0aHusi ¥ BOJTHBI"
KoHnTtponbhas paborta o teme "3akoHbI
coxpaHeHus. MexaHndeckue KoeOaHus
Y BOJIHBI"

DIIEKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJTHBI

CBoICTBA 2JIEKTPOMArHUTHBIX BOJTH
VYpok-koHpepenmus "llxana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonbp3oBaHMe 3JIEKTPOMArHUTHBIX
BOJIH /711 COTOBOM CBSI3U"
Ypok-uccnenosanue "M3ydenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemienue 3a1au Ha onpeneneHne
YaCTOTHI U JJTUHBI DJIEKTPOMArHUTHOMN
BOJTHBI
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DNeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTth cBeTa. BoimHOBBIE CBOMCTBA
cBeTa

Ucrounuku cBeta. [IpsMonuneitnoe
pacnpocTpaHeHHe cBeTa. 3aTMEHUs
Connua u Jlynst

3aKOH OTpa)KEHUsI CBETa. 3epKaJa.
Pemenue 3a1au Ha npuMeHEHNE 3aKOHA
OTpaXKEHUsI CBETA

[Ipenomnenue cBera. 3aKOH
MPEIOMJICHUS CBETa

[TonHOE BHYTpEeHHEE OTpakKeHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO
OTPa’KEHHUS B ONITUYECKUX CBETOBOAX
JlabopaTtopnast paborta "HccnenoBanue
3aBUCHUMOCTH YTIJ1a IPEJIOMIICHUS
CBETOBOI'O JIy4a OT yIJla aJeHUsl Ha
rpaHuue "Bo31yX-CTeKa0""
VYpok-koHpepennus "Vcronp3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

JImaselr. OnTHYeCKas CHIIa JIMH3EI

[TocTpoeHue n300paxeHuii B TMH3aX

JlaGopaTtopHast pabota "Ornpezenenue
(OKYCHOTO pacCTOSTHUS U OTITUYECKOM
CHJIBI coOMparoliei TMH3bI"
Ypok-koHpeperuus "OnTuaeckue
JMH30BbIe TPUOOpPH"

I'na3 kak onTuyeckas cucreMa. 3peHue

Ypok-koHpepenius "JlegexTrl 3peHusl.
Kak coxpanuts 3penue”

PaznoxeHnue 6e10ro cBera B CIIEKTP.
Omnertel HetoToHa. CroskeHue
CTHEKTPANBHBIX BETOB. [ucriepcus
CcBeTa

JlaGopaTtopHnas pabota "OMBITHI 11O
pasioKeHUIo 0eI0ro cBeTa B CIIEKTpP U
BOCIIPHSATHIO [[BETA MTPEIMETOB MPU HX
HaOJII0IeHNH Yepe3 [[BETOBbIC
bunbTpe"
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VYpoxk-npaktukyM "BoiHOBBIE CBOMCTBA
CBeTa: AUcCIepcHsi, UHTeppepeHus U
nudpakmms"”

OmneiTel Pe3epdopa u mranerapHas
MOJIEJIb aTOMa

[Tocrynatel bopa. Monens atoma bopa
Hcnyckanue u noryiomnieHue cBera
aromMoM. KBantsl. JIuHeiuarsie
CIIEKTPBI

Ypok-npaktukym "Habmronenue
CIIEKTPOB UCITyCKaHUA"

PagnoaxTuBHOCTE U €€ BUIBI

Crpoenune atoMHOTO sinpa. HykinonHas
MOJIETIb

PanuoakTuBHbIE pEBpaILCHNUS.
N3oTomnsl

Pemenue 3anad no reme:
"PanuoakTuBHBIC peBpalieHus"
Ilepuon nonypacnana
Ypoxk-koudepennus "PagroakTuBHbIE
U3ITy4eHUs B IPUPOJE, METULIMHE,
TeXHUKe"

SnepHble peakuu. 3aKOHbI
COXPaHEHHUs 3apsJ0BOI0 U MaCCOBOTO
qrcen

DHeprus cBA3M aTOMHBIX siziep. CBsA3b
Macchl U DHEPTUU

Pemenue 3amau mo reme "SnepHeie
peakiuu"

Peakunu cunTe3a U I€NEHUA A1€ED.
Hctounuku sHeprun CoaHIa U 3BE3]
Ypok-koHpepenus "Anepuas
JHEpreTHkKa. J[eficTBus paguoakTUBHBIX
U3ITy4eHUH Ha )KUBbIE OpraHU3MbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIEKTPOMArHuTHOE IOJIE.
DJleKTpOoMarHuTHeIe BOJHbI. KBaHTOBEIE
SABIEHUS"

KonrtponbHas pabora no reme
"DneKTpOMarHuTHOE MOJIE.
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"
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[ToBTOpenue, o6o0IIEeHHE.

94 JlaGopaTopHbie pabOTHI 1O KypCy 1
"Bzaumonencrtaue tea"
IToBTOpenue, 0600IeHNE. Permenune

95 pPacYeTHBIX M Ka4YECTBEHHBIX 3a/1a4 110 1
teMme "TeruoBble npouecchl”
[ToBTOpenue, o6o0mmenue. Permenne

96 pacUeTHBIX M KAYeCTBEHHBIX 33]1a4 I10 1
teme "KIIJ] TeruioBsIxX qBUrarenei"
IToBTOpenue, 0600IeHNE. Permenue

97 pacYeTHBIX U KaYECTBEHHBIX 3a7a4 110 1
teme "KII/] snexkrpoycTtanoBok"
[ToBTOpEHME, 000OIICHHE.

98 JlaboparopHble pabOTHI 110 KypCy 1
"CBeTtoBbI€ siBIeHUST"
[ToBTOpenue, o6o0mmenue. Padora ¢

99 TEKCTAMH 110 TeMe "3aKOHBI 1
COXpaHEHHUs B MeXaHHKe"
[ToBTOpenue, 0600meHNe. PaboTa ¢

100 texkcTaMu 110 TeMe "Koaebanusa u 1

BOJIHBI"

[ToBTOpenue, 0606meHue. Pabora ¢

101 1
TekcTamu 1o TeMe "CBeToBbIE SIBIEHU"
[ToBTOpenue, o6o0mmenue. Padora ¢
102 TekcTamu 1o Teme "KBanToBas u 1
anepHas pusuka"
OBHIEE KOJIMYECTBO YACOB I1O 102 3

ITPOTPAMME

IMPOBEPSIEMBIE IPEJJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS
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1.5

1.6

1.7

1.8

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOCHHS OCHOBHOM
0o0pa3oBaTeJbHOI MPOrPpaMMbl OCHOBHOT'0 0011Iero 00pa3oBaHUus
UCIOJIb30BATh U3yYECHHBIE TOHATUS

pa3nauyath SABJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIEHUE
pacrio3HaBaTh TPOSIBIICHHUE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaroIlleM MUpPE, B TOM YHuciie PU3MUECKUE ABJICHUS B IPUPOJIE, IIPU
9TOM MEpPEBOAUTh MPAKTUUYECKYIO 3a7adyy B Y4EOHYIO, BBIICISTH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN

ONMCHIBATh M3YyYCHHbIE CBOMCTBA Tel M (PU3HUECKUE SIBICHHS,
UCHONb3ysd (U3MYECKHE BEIMYUHBI, I[PU ONUCAHUU IPABUIIBHO
TPAKTOBaTh (U3NYECKUH CMBICI HCIOJIB3YEMBIX BEJIIMYUH, UX
0003HAYCHMSI U €IUHMLIBI (PU3UYECKUX BEJIIMYMH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME  JaHHYIO  (DU3MYECKYI0 BEIMYMHY C  JPYTHMH
BEJIMYMHAMH, CTPOUTH I'paUKU N3YUYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH

XapakTepu3oBaTh CBOMCTBa Tel, (U3NYECKUE SIBICHUS M IPOLECCHI,
UCHOJIb3YSl M3YYEHHBIE 3aKOHBI, IPM OSTOM JaBaThb CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3alIUCBIBATh €0 MAaTEMaTHUECKOE BhIPaKEHHUE
OOBACHATh (PU3MUECKHE SIBICHMSI, MPOLECCHl U CBOWCTBA TEJ, B TOM
4yycllié M B KOHTEKCTE€ CHUTyallUd MPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATh MPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOMUTH
o0bsicHeHUe U3 1 — 2 TOruYecKux 1aroB ¢ onopoi Ha 1 — 2 u3y4eHHbIX
cBOMcTBa  (M3MUYECKHUX  SBJIEHUHM, (U3MUECKUX  3aKOHA  WIU
3aKOHOMEPHOCTH

pemats pacuérHble 3a7aud B 1 — 2 1eHCTBUSA, UCHOJB3YS 3aKOHBI U
(dopMyIIbl, CBsI3bIBAIOLINE (PU3MUECKUE BEMUYMHBL: Ha OCHOBE aHaIM3a
yCIIOBUSL 3aJjaud  3allUChIBaTh KPaTKOE YCIIOBUE, IOJCTaBISATh
¢u3nyeckre BeIMYUHBI B (POPMYIBI U MPOBOAUTH PACUETHI, HAXOAUTH
CIPaBOYHbIE JIaHHbIE, HEOOXOIUMBIE Ul pEIleHUs 3ajay, OLIEHHWBAThH
PEATUCTUYHOCTD MOJYYeHHON (PU3HMUECKON BETMYMHBI

pacrno3HaBaTh MPOOJEMbI, KOTOpble MOXXHO PEIIMTh MPH MOMOIIA
(Gu3MYeCKUX METOJOB, B ONHCAHWU MCCIIEJOBAHUS  BBLACTATDH

MIPOBEPSIEMOE MIPEANOI0KEHUE (rumoresy), paznnyaTh "
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1.10

111

1.12

1.13

1.14
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MHTEPIPETHUPOBATD MOJYUYECHHBIN Pe3yIbTaT, HAaXOAUTh OIIUOKH B XOJ€
OIIBITA, JIENaTh BBIBOJBI [10 €T0 Pe3yJbTaTaM

MPOBOJUTH OIBITHI 10 HAOMIONEHUIO (UIUYECKUX SIBICHUH WIIH
¢busznyeckux  CBOHMCTB  Tel:  (OpMYyIMpOBaTh  MPOBEPsSIEMbIE
NPEONOoJI0KEeHUs, COOMpaTh  YCTAaHOBKY M3  HPEIJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATE X0 ONbITA U (POPMYIUPOBATH BHIBO/IBI
BBITOJIHATE TIPSIMBbIE M3MEPEHHsI C HCIIOJIB30BAaHHMEM aHAJOTOBBIX M
nuGpPOBBIX MPUOOPOB, 3alUCHIBATH IOKa3aHUs MPUOOPOB C YUYETOM
3aJJaHHOI a0CONIOTHOM MOTPENIHOCTH U3MEPEHUI

IIPOBOJIUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJTHON (PU3HYECKON BEITUYMHbI
OT JpYyroil ¢ HCHOJB30BAHHWEM NPSAMBIX H3MEPEHHUH, Y4acTBOBATH B
IUTAHUPOBAaHUM Y4eOHOI0 UCCIEeOBaHUs, COOUpATh YCTAHOBKY MU
BBITIOJIHATh U3MEPEHHSI, CIIEAYS MPEUIOKEHHOMY IIJIaHy, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTU (PU3UYECKUX BEJIMYUH B BHJIE
MPEUIOKEHHBIX TAOIUI] U TPadUKOB, JeNaTh BHIBOJBI MO PE3yiIbTaTam
HCCIIEI0BaHUS

MPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (PU3MYECKHX BEIMYUH, CIEIys
NPEUIOKEHHOW MHCTPYKLUH: IIPU BBIIOJHEHUU M3MEpPEHHH coOHpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYMCIATH 3HAUYE€HHE HCKOMOK
BEJIMYMHbI

coOnroAaTh MpaBWila TEXHUKU O€30MacHOCTH IMpH paboTe ¢
1a00paTOPHBIM 000pyI0BaHHEM

YKa3bIBaTh MPUHIIMITEI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapakTepu3oBaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX MpPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C TIOMOIIBIO WX OTHMCAHMS, UCIIONB3Ys 3HAHUS
0 cBoiicTBax (u3MuecKUX SBICHUH M HeoOXoAuMble (uznyeckue
3aKOHBI U 3aKOHOMEPHOCTH

NPUBOAMTH TNpHUMEPHl (HAXOAMTh HMH(POpPMALMIO O MpuMepax)
MPAKTHYECKOTO MCIOIh30BaHUS (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HH JJ1s1 oOecrieueHust 6e30MacHOCTH NP OOpaIeHnH ¢ pHOopamu
Y TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHSI 37I0POBbSI U COOTFOICHUS
HOPM 5KOJIOTHYECKOT'0 MIOBEICHUS B OKpYXKarolei cpee
OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(popmauuu B ceTu MHTepHET B
COOTBETCTBUHM C 3aJlaHHBIM [OMCKOBBIM 3allpOCOM, Ha OCHOBE

HUMCIOITUXCS 3HAaHUHA | HYTéM CpaBHCHHA pPA3JIMYHBIX HCTOYHHKOB
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11

1.2

1.3

14

BBICTISITE MHPOPMAIUIO, KOTOpAasi SBISETCS NPOTUBOPEUYHBON WIIH
MOXET OBITh HEJOCTOBEPHOM

HCII0JIb30BATh IIPU BHINOJIHEHUH YU€OHBIX 3a/laHUi HAyYHOIOYJISIPHYIO
nuTepatypy (U3MUECKOro COJEep)KaHUs, CIPaBOYHBIE MaTepuabl,
pecypcel cetu HHTepHeT, BIaeTh NpPUEMAMH KOHCIIEKTUPOBAHUS
TeKcTa, npeoOpa3zoBaHus UHPOPMALIMK U3 OJTHOM 3HAKOBOW CHCTEMBI B
APYTYIO

C03/1aBaTh COOCTBEHHbIEC KPAaTKHE MUChbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(OpMAIK (PU3HUECKOTO COJEPIKAHUSI, B
TOM 4YHUCJIEe MYyONUYHO JAeNaTh KpaTKue COOOILIEHUS O pe3ylbTaTax
MPOEKTOB MM YYeOHBIX HCCIEJOBAHWH, TPH ITOM TI'PAMOTHO
WCIONIb30BaTh M3YYCHHBIM TMOHATHUIHBIA ammapar Kypca (U3HKH,
COIIPOBOYKAATh BBICTYIIJICHHUE ITPE3EHTALIEN

MIPU BBITIOJTHEHUH y4EOHBIX MPOEKTOB U MCCIEIOBAHUN pacIpenessTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMH 33Ja4aMH,
CIIEIUTh 32 BBINOJIHEHUWEM IUJIaHA JEWCTBUN, aleKBaTHO OILIEHHUBATH
COOCTBEHHBIM BKJIAJ B JCITEIBHOCTb TIpYINIbl, BBICTPAUBAThH

KOMMYHHKATHBHOC BSaHMOHCﬁCTBI/IC, YUYUTBIBASI MHCHUC OKPYKAOIIUX

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThHI 0CBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOTI'0O 00111ero 00pa3oBaHus
HCIOJIb30BaTh NOHATHUS
pa3nuyaTh SABJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBICHUE
pacro3HaBaTh TNPOSIBIEHHE M3YYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MUPE, B TOM 4HcIe (PU3NUECKHE IBJIEHUS B IPUPOJE, TPU
TOM TMEPEeBOAMTh NPAKTUYECKYI0 3aJady B Y4eOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBICHUIN
ONMCHIBaTh HW3yYCHHbIE CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCTIONIBb3Ys  (DU3MYECKHE BEJIWYMHBI, MpPH OMNUCAHUU MPABHIBHO
TPaKTOBaTh (PU3UUYECKHI CMBICI UCTIONb3yEMBbIX BETUUNH, 0003HAUECHUS

1 €AUHUIIBI (bl/ISI/I‘IeCKI/IX BCJIMYNH, HAXOJAUTH q)OpMyJ'II)I, CBS3BIBAIOIIINEC



1.5

1.6

1.7

1.8

1.9

1.10

1.11

JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BETMYHH
XapaKTepu30BaTh CBOMCTBA Tel, (PM3UYECKUE SIBICHUS M IPOLECCHI,
WCIIONb3Yysl M3YYEHHBIE 3aKOHbI, IMPU HTOM J1aBaThb CIIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MATEMaTHYECKOE BBIPAKECHHE
OOBSCHATH (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE  CHUTyalludl  IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CJICICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1 —
2 JIOTMYECKHUX IIaroB ¢ MNOMOUIb0 1 — 2 U3Y4YEHHBIX CBOMCTBa
(bu3nyYecKuX SIBICHUN, GU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH
pemate pacuéTHble 3a7aud B 2 — 3 NEHCTBUS, UCIOJB3YS 3aKOHBI U
(dhopMyIibl, cBsI3bIBaIONINE (PU3NYECKUE BEIMUYMHBI: HA OCHOBE aHaIN3a
YCJIOBHSI 33J1a4M 3alMCBIBATh KPATKOE YCIOBME, BBIBIISATH HEJOCTATOK
JMaHHBIX JJs pelIeHUs 3a7add, BBIOUpaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOAUMBIC sl €€ pEIICHUs, NMPOBOANUTH PAcuéThl M CPAaBHUBATH
MOJIy4eHHOE 3HaueHUE (PU3NUEeCKON BEIMYUHBI C U3BECTHBIMU JIAHHBIMU
pacro3HaBaTh TpPOOJEMBbI, KOTOPBIE MOXHO PEIIUTh IPH IOMOIIU
(hU3MYECKUX METOJOB, UCIOJIB3Ys OMHMCAHUE UCCIECIOBAHUS, BBIICIATh
IIPOBEPSIEMOE TIPEAIIOIOKEHNE, OLEHUBATh IIPABHWIBHOCTH IOPSJIKA
MIPOBEACHUS UCCIIEI0BAHMUS, JI€TaTh BBIBObI

MPOBOAUTH OMNBITHl IO HAOMIOAEHUIO (PU3NYECKUX SBJICHUH WM
¢u3nyeckux  CBOMCTB  Telm:  (OpMyJIHpOBaTh  MPOBEpsSEMbIE
MPENINOJNIOKEHNs,  COOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyZI0BaHUs, OIKMCHIBATh X0 ONbITa U (POPMYIHPOBATH BBIBOI
BBIIIOJIHATh TPSMBIE WM3MEPEHUs C HCIOJIb30BAHMEM AaHAJIOTOBBIX
npuOOPOB U IaTYUKOB (U3UUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
M3MEPEHHH C YIETOM 3a1aHHOM a0COFOTHOM MOTPEITHOCTH

MIPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHON (hU3HUYECKON BEITMUMHBI
OT JPYrol ¢ HCIOJB30BAHUEM IIPSAMBIX HM3MEPEHHUH: IUIAHMPOBATH
UCCIIeIOBaHKNE, COOMpaTh YCTAaHOBKY M BBIMOJIHATH U3MEPEHUS, CIEAYs
MpeNIoKEHHOMY IUIaHy, (UKCHUpOBaTh pPE3yJabTaThl MOJYUYEHHOU
3aBUCUMOCTH B BHJE TaONUIl U TpaduKoB, JelaTh BBIBOJBI 110

pe3ynbTaTaM HCCleA0BaHUS



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJTMUUH: JIAHUPOBAThH
W3MEpeHusi, CcoOMpaTh JKCHEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIys
IIPEJIOKEHHON MHCTPYKLIUHU, U BBIYUCIIATH 3HAYEHUE BETUYUHbI
coOnrofarh TMpaBWwia TEXHUKH O€30MacHOCTH Ipu  pabore ¢
n1abopaTopHbIM 000pyIOBaHUEM

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX MPUOOPOB H
TEXHUUYECKUX YCTPONCTB C OIOPOM HA UX ONMCAHUS, UCIOJIb3YS 3HAHUS
0 cBOHCTBax (U3WYECKUX SIBICHUH U HeoOXxoaumble (usmueckue
3aKOHOMEPHOCTH

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U HU3MEPHUTEIbHbBIE
npuOOpHl IO CXEeMaM U CXEMaTHUYHBIM PUCYHKaM, COCTABISATH CXEMBI
JNEKTPUYECKUX Iemeld C TMOCHeOBaTeIbHBIM U  MapauleNbHBIM
COEIMHEHUEM AJIEMEHTOB, Pa3JInyas yCIOBHbIE 0003HAUECHUS 3JIEMEHTOB
ANEKTPUYECKUX LIeTieH

NPUBOJIUTh NpUMEpbl (HAXOAWTH HMHGPOPMALMIO O IPUMEPAX)
MIPAKTUYECKOTO HCIOIb30BaHMs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU 711 oOecriedeHusI OE30IMacHOCTH IPHU OOpAIEHUH ¢ MPUOOpaMHu
Y TEeXHUYECKUMHU YCTPOICTBAMH, COXPAHEHUs 30POBbS M COONMIOACHUS
HOPM PKOJIOTMYECKOTO TIOBEJCHUS B OKpY Karollel cpee
OCYIIECTBIATh MOUCK MHMOPMALUU (PUINIECKOTO COACPKAHUS B CETU
HNHTepHeT, Ha OCHOBE HUMEIIIMXCA 3HAHUA M IYTEM CpPaBHEHHS
JIOTIOJTHUTEBHBIX HCTOYHHUKOB BBIACNATH HMH(POPMALUIO, KOTOpas
SIBJIIETCS IPOTUBOPEUMBOM UM MOXKET OBITH HEJJOCTOBEPHOI
UCMOJb30BaTh MpPU  BBIMOJHEHUM YYEOHBIX 3aJaHMA  HAy4dHO-
MOMYJISIPHYIO JIUTEpaTypy (U3NYECKOTO COJEp)KaHUs, CIIPaBOYHBIE
MaTepuanbl, pecypcsl cetu  MHTepHeT; BiIaaeTh  NpUEMaMU
KOHCIIEKTUPOBAHUSA TEKCTa, npeoOpa3zoBaHusl MHGOPMALMU U3 OJIHOU
3HAKOBOW CHUCTEMBI B APYTYIO

CO03/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIECHHUS,
0000mmas uHGOpPMAIMIO W3 HECKOIbKUX HCTOYHHKOB (PU3UIECKOTO
COJIep’KaHusl, B TOM 4YHCJIEe MYOJIMYHO MPEICTaBIATh PE3yabTaThl
IIPOEKTHOM MJIM UCCIIE0BATEIBCKOM AESITENBHOCTH, IIPH ITOM I'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIM MOHATHHHBIA ammapaT Kypca (HU3HKH,

COIMPOBOKAATH BBICTYIIJICHUC HpC3CHTaHHeﬁ



1.20

9 KJIACC

Kon

NpoBepPsIEMOro
pe3yjabTara

11

1.2

1.3

1.4

1.5

1.6

1.7

IPU BBIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHHM (PU3NUECKUX
IIPOLIECCOB paclpesienaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 33/1a4aMU, CJICAUTH 3a BBIIIOJHEHUEM IUIaHA IEUCTBUI
U KOPPEKTUPOBATh €r0, aJeKBAaTHO OLEHMBATH COOCTBEHHBIH BKJIA[ B
JESITEIbHOCTD IPYHIIBL, BBICTPanBaTh KOMMYHHUKaTHUBHOE

BSaHMOHeﬁCTBHe, IIPOABJIAA TOTOBHOCTD pa3pe€uiaTb KOH(bJ'II/IKTBI

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI

o0pa3oBaTe/IbHOM IPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
UCIOJIb30BATh U3yYCHHbIE TOHATUS

pa3auyath SABJICHUS 10 ONKUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE
pacro3HaBaTh IPOSIBIICHUE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHpPE, B TOM YHUCIIe PU3NUECKUE SIBICHHUS B IIPUPOJIE, IIPH
TOM MEPEeBOAMTh NPAKTUYECKYIO 3ajady B Y4eOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

ONMCHIBaTh HU3YyYEHHbIE CBOMCTBA Tel M (PU3MUECKUE SIBJICHUS,
UCHONb3ys  (U3MYECKHE BEJIMYMHBI, MpPU OMNUCAHUM IPABHIBHO
TPaKTOBaTh (PU3UUYECKHI CMBICII UCTIONIb3YEMBbIX BETUUNH, 0003HAUEHUS
U eIMHUIBl PU3NYECKUX BEJIMYUH, HAXOAUTH (POPMYJIbL, CBSI3bIBAIOIINE
JAHHYIO (DU3MYECKYI0 BEJIWYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BETMUNH
XapakTepu3oBaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3YSl M3YYEHHBIE 3aKOHBI, IPH OSTOM JaBaThb CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BhIpaKEHHE
OOBSACHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE  CHUTyallui  IPAaKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2 —
3 JOrM4ecKkux IIAaroB ¢ NOMOIIbIO 2 — 3 M3y4YEHHBIX CBOWCTBA
(bu3nuecKux sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH
pemaTh pacy€THble 3a7ayd (ONMUparoIIUecss Ha cucteMy u3 2 — 3

YpaBHEHUI), WCIONB3Yys 3aKOHBI UM (OPMYJIBbI, CBSI3BIBAIOIINE



1.8

1.9

1.10

1.11

1.12

1.13

1.14

¢u3nyeckue BENIWYMHBI: HAa OCHOBE aHalIM3a YCIOBHA 3aJaud
3aIUChIBATh  KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOMINME WM
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE
IVl PEIICHHs], NMPOBOAWTH PAcU€Thl M OICHUBATh PEATUCTHYHOCTH
MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETUUUHBI

pacmo3HaBaTh NPOOJIEMBI, KOTOPBIE MOXHO PEHIUTh HPU TOMOIIH
(U3NYECKUX METOJIOB, UCTIONB3Ysl ONMKUCAHUE HUCCIIEOBAHUS, BBIICIATD
IPOBEPSIEMOE MPEAIOJIOKECHUE, OLEHUBATh IPABWIBHOCTh IOPSIKA
MPOBECHUSI HCCIEJOBAaHUS, JeJaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOICHUH U OIIBITOB

MPOBOJUTH OIBITHI 10 HAOMIONEHUIO (UIUYECKUX SIBICHUH WIIH
(U3MUECKUX CBOWCTB TEN: CaMOCTOSTEIBHO COOMpAaTh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OPYZOBaHMS, ONMCHIBATH XOJ OIBITA U €ro
pe3ynbTarhl, GOPMYIUPOBATH BHIBOIBI

MIPOBOJIUTH MIPU HEOOXOIUMOCTH CEPHIO IPSIMBIX U3MEPEHUI, OTpeaesis
cpenHee 3HAYCHUE HM3MEpSIEeMON BeNWYMHBI ((POKYyCHOE pPAaCCTOSHHE
cobuparommeld JHH3BI), OOOCHOBBIBATH BBHIOOP CIIOCO0A HM3MEpPEHHS
(u3MepuTeILHOTO IPHOOPA)

MPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTEH (DHM3WYECKUX BEIHYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX M3MEPEHHi: IIAHUPOBATH HCCIEIOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh yCTaHOBKY, (UKCHPOBATh pPE3yIbTaThI
MOJy4YeHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TaOJIUIU
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

MIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEJMUUH: JIAHUPOBATh
M3MEpEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITOJIHSATH
U3MEpEHus, ClIeAys NPeJIOKEHHONW HHCTPYKIIMH, BBIYUCIIATh 3HAUCHUE
BEIMYMHBl W aHAIM3UPOBATh TIOJTYYEHHBIC PE3yAbTaThl C y4ETOM
3aJJaHHOH MOTPELIHOCTH U3MEPEHU I

coOnrofaTh MpaBWila TEXHUKM O€30MacHOCTH IMpH  paboTe ¢
1a00paTOPHBIM 000pyI0BaHHEM

pa3nuyaTth OCHOBHBIE TPH3HAKH H3YYCHHBIX (PH3MUECKUX MOJIEINEH:
MaTepHualibHas TO4Ka, aOCOIIOTHO TBEPAOE TENO, TOYSUHBIH HCTOYHHUK
CBeTa, JIyd, TOHKAas JIMH3a, IJIAaHETapHas MOJETh aTOMa, HYKIIOHHAs

MOJCJIb aTOMHOTI'0 Aapa



1.15

1.16

1.17

1.18

1.19

1.20

1.21

XapaKkTepu30oBaTh MPUHIUIBI JEHCTBHS HW3YYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA UX ONMHMCAHUS, UCIOJIB3YS 3HAHUS
0 cBoOiicTBaXx (PU3MUECKUX SBICHUH U HEOOXOIMMbIE (PH3NIECKUE
3aKOHOMEPHOCTH

UCIOJb30BaTh CXEMBl M CXEMaTH4YHbIE PHUCYHKH  H3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTENIbHBIX npuOopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB TPHU PEUICHUH Y4eOHO-IPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBbI Ul TOCTPOEHUSI M300paKEHUI B IIIOCKOM
3epKaie ¥ coOuparomeii TmH3e

NPUBOJIUTh NpUMEpbl (HaxoAuTh UHGOPMALUIO O MPUMEPAX)
MPAKTUYECKOTO MCIOJIB30BaHUS (PU3UYECKUX 3HAHUI B MOBCEIHEBHOMN
YKU3HM JUIs 00ecTieueHHs] 0€301IaCHOCTH MPH OOpaIlleHUH ¢ MpUOopaMu
Y TEXHUYECKHMH YCTPOHCTBAMH, COXPAaHEHHS 3A0POBBS U COOTIOCHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKPY KaIOIIEeH cpefie
OCYIIECTBISATh MOUCK MH(pOpMAMK (PU3HUECKOTO COJEPKAHHS B CETH
WNurtepuer, caMocTosTenbHO (QOpMYIHpPYS TMOUCKOBBIA  3ampoc,
HaXOJWTh  TYTH  ONpEACTCHHS  JOCTOBEPHOCTH  IONyYCHHOH
nH(OpMAallUM Ha OCHOBE HMEIOIIMXCS 3HAHUW U JOMOJHUTEIbHBIX
HMCTOYHHUKOB

WCIONIb30BaTh MPHU  BBHIMOJHEHUM Yy4eOHBIX 3aJaHUN  HAYy4HO-
MOMYJISIPHYIO JIUTEPATypy (PHU3UUECKOTO COAEpIKaHUs, CIPaBOYHBIE
MaTepuaibl, pecypcsl cetn MHTepHeT; BiageTh  NpUEMaMH
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMALMH W3 OJHOH
3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE TMCHMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE
nHpOpMALUU U3 HECKOJIBKMX HCTOYHMKOB (PU3MUECKOTO COAEPIKaHUS,
myOJIMYHO MIPEJCTABIISATh pe3yIbTaThI MIPOEKTHOMN WA
UCCIIeI0BATENLCKON EATENbHOCTH, IIPH ATOM IPAMOTHO HCIOJIb30BATh
M3Y4YCHHBIH TOHSTUHHBIM ammapar HM3y4yaeMoro pasjena (QU3UKH U
COIIPOBOKAATh BBICTYIJICHHE MpPE3eHTAleld ¢ y4éToM OCOOEHHOCTEH
ayJUTOPUN CBEPCTHHKOB

IIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHHM (PU3NUECKUX
MIPOIIECCOB pacIpeNeNiaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33JJauaMH, CJIEIUTh 32 BHIIOJIHEHHEM IIJ1aHa JeHCTBUI

U KOPpPEKTUPOBATH €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIH BKJIAJ B



ACATCIIbHOCTD TPYIIIIbI, BBICTPAaNBATb KOMMYHUKATHBHOC

B3aMMO/ICIICTBHE, MPOSBIISAS TOTOBHOCTD pa3periaTh KOH(QIUKTHI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

Koa 3nemenrTa HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA
pa3aejia

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA
®duszuka — Hayka O TMpHpoje. SIBIEHUS NPUPOABIL.
1.1 duznyeckue  ABJICHHUA: MEXaHWYECKHE,  TEIIJIOBEIE,
3JIEKTPUUYECKHUE, MAaTrHUTHBIE, CBETOBBIE, 3BYKOBbIC
@dusnyeckue  BeauuuHbl.  M3mepeHue  pusmueckux
1.2 BenuuuH.  Ousmueckue  mpubopel.  [lorpemmHocTthb
U3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHUIL
EcrecTBeHHOHay4HbI MeTOJl MO3HAHUA: HAOIIOJCHUE,
MOCTAaHOBKA HAayYHOTO BOIPOCA, BBIIBMKCHHE THUIIOTES,
1 L3 HKCIEPUMEHT IO THPOBEpKE THUIOTE3, OObSICHEHHUE
HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUHN C TOMOIIBIO MOIeNen
[TpakTiueckue pabOThI:
#Hi#HParf##l13Mepenne pacCTOSHUM.
#HiHHParf##3mepenue o0béMa KUAKOCTU U TBEPAOIO
1.5 Tena.
#H##Par###OnpeneneHue pa3sMepoB MallbIX TeJl.
#iHParf##l13Mepenne  Temmeparypbl IpU  IOMOULIM
KHJIKOCTHOTO TEPMOMETPA U IaTINKA TEMITEPATYPHI
I[TEPBOHAYAJIBHBIE CBEAEHNM A O CTPOEHNU BEILIECTBA
#HHHPar###CTpoeHre BellecTBa: aTOMbl M MOJIEKYJIbI, UX
2.1 pasmepsl. OIBITHI, T0Ka3bIBAIOLINE JUCKPETHOE CTPOCHHE

BE€IICCTBA



2.2

2.3

2.4

2.5

2.6

HiHPar###]|BukeHne yacTull BemecTBa. CBA3b CKOPOCTH
JIBKEHUSI 4YacTUIl C Temmeparypoidl. bpoyHoBckoe
IBIOKeHUe, Tuddy3us

B3aumopeiicTBie yacTHIl BelIeCTBA: TPUTSKEHUE U
OTTAJIKMBAHUE

HH##Par##H ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE
ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.
B3anmocBs3p MeXIy CBOMCTBAMU BEIIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUAX M HX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOIBI
[TpakTuueckue paboThI:

#H#Par###01enka quamerpa aToMa METOJOM PsiioB (C
ucronb30BaHueM (pororpadmii).

HH#HPar####0neITel 1m0 HAONIONEHUIO  TEIJIOBOTO
pacuIMpeHusi ra3oB.

HHHPar###0NBITL 10  OOHApPY)KEHUIO JEUCTBUS  CUII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

Mexanngeckoe JBUKCHUE. PaBrOMepHOE u
HEpPaBHOMEPHOE JIBUKEHHE

Hi#HPar##H#CKropoCTb. Cpennsis CKOpPOCTb pu
HEPaBHOMEPHOM JBWKE€HUU. Pacy€r myTu M BpeMeHHU
JIBIDKCHUS

SBnenue nHepuuu. 3aKoH nHepUMU. B3aumoneiicTBue ten
KaK MMpUYMHAa U3MEHEHHsI CKOPOCTU JBUKEHHUA Tell. Macca
KaK Mepa HHEPTHOCTH Teja

#Hi##Par### InotHocts BemjecTBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIlecTBa
Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIbIO JUHAMOMETPA

###Par###SIBnenue Tarorenus u cuna Tsokectd. Cuna

TSKECTH Ha JpYrux miaHerax. Bec tema. HeBecomocTh



3.8

3.9

3.10

3.11

3.12

Cuna TpeHusa. TpeHHE CKOJBXEHHMS M TPEHUE IIOKOSL.
Tpenue B mpupoie U TEXHUKE

HH##HParf##Crio)keHne CUJI, HAIpPaBJIEHHBIX 110 OJHOU
npsMoid. PaBHoielCTBYO1IAs CHUIT

[TpakTueckue paboThI:

OnpeneneHue CKOPOCTH  PAaBHOMEPHOIO  JBH)KCHMUS
(mapuka B JKHJOKOCTH, MOJETH  DIEKTPHUECKOTO
aBToMoOWNIs u Tak jganee). OmnpeneneHue cpegHen
CKOPOCTH CKOJIBKEHHUS OpycKa WM HIapuKa M0 HAKIIOHHOM
wiockoctd. OmpeneneHne IUIOTHOCTH TBEPAOro Teja.
OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCHMOCTb PACTSHKCHUS
(nedopmaniun) py>KHUHBI OT MPUIIOKEHHOUN CUITbI. OTIBITHI,
JEMOHCTPHUPYIOIINE  3aBHCHUMOCTh  CHUJIBI  TPEHHUSA
CKOJIbJKEHUS OT BEca TeJla U XapaKTepa CONPUKACAIOLIUXCS
MOBEPXHOCTEH

duznyeckue SBICHUS B MPUPOJIE: TPUMEPHI IBHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B JKMUBOW M HEXUBOW IIPUPOJE,
JEHCTBUE CUITBI TPEHUS B IPUPOJIEC U TEXHUKE

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

HaBnenne TtBEpHoro Ttena. CrocoObl yMEHbBIIEHUS H
YBEJIUYECHUS JABICHUS

JlaBerue raza. 3aBUCMMOCTD JIaBJICHUS Ta3a OT 00BEMa,
TEMIIepaTyphl

Hepez[aqa JaBJICHU S TBépI[I)IMI/I TCJIaMH, XHUJIKOCTAMU U
razamu. 3akoH [lackans. [IlHeBMaTHUYeCKre MalIMHbI
3aBUCUMOCTH JaBJICHU S KUIKOCTHU oT I‘J'Iy6I/IHBI.
I'unpocratudeckuii mapagokc. CooOmaronyecs cocybl.
anpaBaneCKHe MEXaHU3MBbI

AtMocdepa 3emin u atmocdepHoe AaBieHue. [IpuunHbl
CyIIECTBOBaHUSI BO3AYIMIHONW 000y09kK 3emin. OmbIT
Toppuuennu. 3aBHCUMOCTh aTMOC(HEPHOTO NaBIEHHUS OT
BBICOTHI HaJl YDOBHEM MODS

W3mepenune armocdepHoro namieHus. I[Ipubopsl s

HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS



4.7

4.8

4.9

4.10

411

JleficTBHE )KMIKOCTH U ra3a Ha IOTPYKEHHOE B HUX TEJIO.
Britankuparomias (apxuMenoBa) cuiia. 3akoH Apxumena
IInaBanue Ten. Bo3gyxomnasanue

[TpakTueckue paboThI:

HccnenoBanue 3aBUCHIMOCTH Beca Tella B BOJIE OT 00bEMa
MOTPYKEHHOW B KUAKOCTh 4acTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH  CHJIbI, JICWCTBYIOLIEWM Ha  TelO,
MOTPY>KEHHOE B JKHUIKOCTb. [IpoBepka He3aBUCHMOCTH
BBITAJIKUBAOLIEH CWJIbL, JICMCTBYIOIIEHM HAa TEIO B
JKUJKOCTH, OT Macchl Tena. ONbITHI, 1€MOHCTPUPYIOLINE
3aBUCUMOCTb BBITAJIIKMBAIOIIECH CUJIbI, JNEUCTBYIOLICH Ha
TEJO B KUAKOCTU, OT 00bEMa MOTPYKEHHON B JKUIKOCTD
YacTH TeJla ¥ OT INIOTHOCTH KuakocTu. KoHcTpynpoBanue
apeoMeTpa MM KOHCTPYHPOBAHUE JIOJKHU U ONpEIEIICHUE
€€ rpy30MoaAbEMHOCTH

duznyeckue IBICHUS B IPUPOJIE: BIUIHUE aTMOC(HEPHOTO
JIaBJICHUSI Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO
TexHuuyeckue yCTpOMCTBa: COOOIIAIOIIMECS COCY/IBI,
YCTPOMCTBO  BOJONIPOBOJA, TI'MAPABINYECKHM IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOITHOCTD, SOHEPT A

5.1
5.2

5.3

5.4

5.5

5.6
5.7
5.8

5.9

Mexanudeckas pabora

MexaHndeckass MOIIHOCTh

[IpocThie  MeXaHW3MBI:  pblYar, OJIOK, HaKJIOHHAas
I0cKOCTh. [IpaBuiio paBHOBeCUs ppluara

[IpumeneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onotoe npaBuiio» Mexanuku. KoaduimeHT monesHoro
JnercTBUsT MeXaHu3MOB. [IpocThie MexaHU3MBblI B OBITY U
TEXHUKE

[ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
Kunernueckas sHeprus

[TomHass MexaHuuyeckass SHEpPrus. 3aKOH HW3MEHEHUS |
COXpaHEHHUSI MEXaHUYECKOW SHEPTUU

[TpakTueckue paboThI:



5.10

5.11

8 KUIACC

Kon
pa3jiena

Koxa hinemenTa

Hi#Par#H#Onpenenenre pabOTBl CUJIBI  TPEHUS TIPH
PAaBHOMEPHOM JIBDKCHMM Tella 10 TOPU30HTAIbHOU
noBepxHoctu. MccienoBaHue — ycloBUM — paBHOBECHS
peruara. M3mepenue KIIJI HakJIOHHOW IJIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHUsI MEXaHUUECKON S3HEPTUU

duznueckue BJICHUS B IPUPOJE: PhIUATrH B TEJIE YEIOBEKA
TexHHuYecKne yCTpOMCTBA: pblYar, IOJABH)XHBIA U
HEMOJIBWKHBIA OJIOKHM, HAKJIOHHASI IUIOCKOCTb, IMPOCTHIC

MEXaHU3MBI B ObITY

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

TEIIIOBBIE ABJIEHW A

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

OcCHOBHbIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KUHETHUECKOMN
TEOpUHU CTPOEHHUs BellecTBa. Macca u pazMepbl MOJIEKYIL.
OneITbl, TOATBEPKJAIOUIME OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOpUHU

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSHUMN
BeuiectBa. Kpucrannuyeckue u amopdHblie Tena
OOBsicHeHHE CBOICTB Ia30B, XKUAKOCTEH U TBEP/BIX TEI HA
OCHOBE TI0JIOKEHUI MOJIEKYJIIPHOKMHETUUECKOM Teopun
CmaunBaHue U KalWUISIPHbIE SIBICHUS

TemnoBoe pacmmpeHne u cxaTue

Temneparypa. CBA3b TemmepaTypsl €O CKOPOCTBIO
TEIUIOBOTO JIBHKEHUS YaCTHULL

Buytpennss sneprusi. Crioco6pl U3MEHEHUS! BHYTPEHHEN
SHEPTUU: TeIionepeaaya U CoBepIIeHne paboThl

Bunel Teruonepenaun: TEMIONPOBOJHOCTb, KOHBEKLIHUSA,
U3JIy4yeHue

KoanuecTBO TEIIIOTEL. VY aenapHas TEIUIOEMKOCTD BEIIeCTBA



6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

TernmooOMeH © TemjaoBoe paBHOBECHE. Y paBHEHHE
TEIUIOBOTO OanaHca

[InaBneHue u OTBepJeBaHUE KPUCTAITMYECKUX BEILECTB.
VY ienpHas TEmaoTa NiaBJICHUS

[TapoobpazoBanue u koHaeHcanus. Mcnapenne. Kunenue.
VYaenbHas TemioTa MapooOpa3oBaHUA. 3aBHUCHUMOCTh
TEMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTo JaBJICHUS
BitasxxHOoCTB BO31yXa

OHeprus TomMBa. Y ieibHasl TENI0Ta CrOPAHUS
[Ipunnuner  pabotbl  TerioBblx — aBuratenen  KITJ]
TEIUIOBOTO JABHUTrareis. TerioBble JBUraTed U 3alluTa
OKpY>KaroIlEen Cpeibl

3aKOH COXpAHEHMs U MPEBPALIEHUS] SHEPTUU B TEIIOBBIX
mpoleccax

[IpakTuueckue pabOTHI:

HHHPar###ONBITEL IO  OOHAPYKEHUIO JICHCTBHSI  CHII
MOJIEKYJISIPHOTO IPUTSKEHHUSL.

#HHHPar###0nbITel 110 BBIPALMBAHUIO  KPUCTAJIOB
MOBapEHHOI COM WM caxapa.

#HHPar###OnbITEL 1o HaOJIFO EHUTO TEIUIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTEN U TBEPABIX Tel.
#H#HPar###Onpenenenre naBleHUs BO3ayxa B OaiioHe
HITIpUIIA.

HH#HPar#H##0ONbITE, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH
JaBJIEHHUs BO3JyXa OT €ro o0bEéMa M HarpeBaHus WU
OXJIQKICHHUSI.

###Par###] IpoBepka rumnore3bl JMHEWHON 3aBUCHMOCTH
JUIMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe
OT TEMIEPATYPHI.

#i#HtPar#H##HabmoneHne U3MeHEeHNs! BHYTPEHHEH dHEpruu
Tena B pe3ylbTare TeIIonepeaayd U padOoThl BHEITHHX

CHII.



6.18

6.19

#H#HPar##llccienoBanue  SBIEHHUS TEIUIOOOMEHa MpHU
CMEIIUBAaHUM XOJOJAHON U rOpsiue BOJIBI.
#HH##Par##H#Onpenenenre KOJINYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TMpHU TEIJI000OMEHE C HarpeTbiM
METAJUTMYECKUM IIUIUHAPOM.

#HH##Par##H#Onpenenenre yACIbHON TEIIOEMKOCTHU
BEIIECTBA.

H##H#Par#H#lccnenoBanue npouecca uCapeHusl.
#H##Par###Onpenenenue  OTHOCUTEIBHOM  BIAXKHOCTHU
BO3/IyXa.

#HH#Par##H#OnpeneneHre yaelIbHON TEIUIOTHI ILJIABJICHUS
JbJA.

dusnueckue SABJICHUS B MPUPOAC: IOBEPXHOCTHOE
HaTsDKCHHE W KaMWUIIPHBIC SBICHUS B  IPUPOJE,
KpUCTaJIBl B mpupoae, uznydenue CoiHIA, 3aMep3aHue
BOJI0OEMOB, MOpPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa,
HHes, CHera.

TexHuyeckue  ycTpOWCTBA:  KAaMWULSIPhI,  MPUMEPHI
HCIIOIb30BaHUS KPUCTAUIOB, >KHIKOCTHBIM TEPMOMETD,
JTaTYNK TEMIEepaTyphl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THUTPOMETPHI, TICHUXPOMETpP, TMapoBas TypOWHA,

ABUTATCIIb BHYTPCHHCT'O Cr'OPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

Onexrpuzanys Ten. J[Ba poaa 3JIeKTpUUECKUX 3apsi/IOB
BszaumoneiictBue 3apsokeHHbIX Tenl. 3akoH Kyiona
(3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJ OT
BEJIMYMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEJIaMH )
Onektprueckoe mosie. Hanpsyk€HHOCTh 3IIEKTPUYECKOTO
nosi. [TpyHIMI cynepno3uuu 3JIeKTPUYECKUX nojien (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenn oanexkTpuyeckux 3apsioB. JIEMEHTApPHBIN
anekTpuueckuil 3apan. Ctpoenue aroma. IIpoBosHuku n

TUDJIEKTPUKU



7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

3aKOH COXpaHEHUs NEKTPUUECKOT0 3apsiaa
DJIEKTPUYECKUN  TOK. YcnoBust CYILIECTBOBAHUS
3JEKTPUUYECKOTO TOKA. VICTOUHHMKHN NOCTOSHHOTO TOKA
JIefcTBUS 3IEKTPUUYECKOTO TOKa (TEIIOBOE, XUMUYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
Onektpuyeckass menb. Cuia TokKa. JIEKTPUUECKOE
HaIpshKEHUe

CornpoTHBiieHHE TPOBOJIHUKA. Y ACIBHOE COMPOTHBICHUE
BEILlECTBA

3akon Oma JJ1s1 yyacTKa Lenu

[locnenoBarenpHOE M MapaliebHOE  COEIUHEHUE
MIPOBOIHUKOB

Pabota 1 MOIITHOCTB AJIEKTPUIECKOT0 TOKA. 3aKk0oH JKoyis
— Jlenna

DNeKTpUYecKue LeNnu M TOTPeOUTEeNH SIEKTPUUYECKOM
sHepruu B ObITy. KOopoTKkoe 3aMbIkanue

[TocrossHHbIE MarHuThl. B3anMoneicTBHE MOCTOSHHBIX
MarHuTOB

MarnuTHoe nosie. MarauTHoe noJie 3eMJIu 1 €ro 3HaueHue
JUTS SKU3HU Ha 3eMiie

OmneiT Opcrena. MaruutHoe 1mosie 3JIEKTPUUECKOTO TOKa.
[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JleficTBU€ MAarHUTHOTO TMOJS Ha MPOBOJHHUK C TOKOM.
DNeKTpOoABUTATENIb TMOCTOSIHHOTO ToKa. Vcmonmb3oBaHue
JJIEKTPOJBUTaTeNe B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIopTe

OnbIThI QDapanes. SIBnenue AJIEKTPOMATHUTHON
nHaykuuu. [Ipasuno Jlenna

Onektporereparop. CrocoObl MOTyUYeHUsI IIEKTPUIECKOM
SHEPTUH.  OJJEKTPOCTAHIIMM  HAa  BO30OHOBIISIEMBIX
HMCTOYHUKAX YHEPTUU

[IpakTuyeckue paboOTHI:



OnbITH IO HAOTIOACHUIO AJIEKTPU3ALMY TNl MHAYKIIUEH U
IIPY CONIPUKOCHOBEHUH.

HccnenoBanue AEUCTBHS — DIIEKTPUYECKOrO MO Ha
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mipoBepka pabOTBl JJICKTPUUECKON MU
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJinpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPSKCHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYILETO 4epe3
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA
pe3ucrope.

OnbIThI, JIEMOHCTPHUPYIOLIUE 3aBUCHMOCTb
JJIEKTPUYECKOTO CONPOTUBIICHUS IPOBOAHUKA OT €ro
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYEHHs U MaTepHaa.
IIpoBepka mpaBuia CIOKEHHS  HANpsHKEHUM  IIpU
IIOCJIEIOBATEIIbHOM ~ COCIMHEHMM JIBYX  PE3UCTOPOB.
[IpoBepka mpaBuia Juisi CHIIbBI TOKAa IIPU IApauUICIbHOM
coeAMHeHUW  pe3uctopoB.  OmnpeneneHue  pabOThI
NIEKTPUYECKOTO  TOKAa, MAYIIEr0 4Yepe3  PEe3HUCTop.
OnpeneneHne  MOIIHOCTH  AJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, HIYLIETO Yepe3 JaMIIOUKY, OT HAIPSKEHUS Ha
Hed. Omnpenenenue KIIJ[ narpeBarensa. HMccnepoBanue
MarHMTHOTO B3aMMOJEHCTBUSI TOCTOSHHBIX MarHHUTOB.
N3ydyeHne MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB MU
ux o0beAMHEHUH U pazzaeneHuu. MccnenoBanue neiictus
NEKTPUYECKOT0 TOKAa HAa MAarHUTHYIO CTpeENKY. OIBITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUS
KaTYIIKH ¢ TOKOM M MarHuTa OT CUJIbI TOKA W HaIlpaBJICHUS
TOKa B KaTylke. M3yueHne neficTBUsS MarHUTHOTO ITOJISI Ha
MPOBOAHUK € TOKOM. KoOHCTpynpoBaHue UM H3ydeHUE
paboThI DJIEKTPOABUTATENS. N3mepenne KIIJ

3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITEI 1o



7.21

1.22

9 KUIIACC

Kon

Kox anementa

pasaciia

HCCIIEIOBAaHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKLUU:
HCCIIEIOBAHME W3MEHEHUN 3HAYCHUS W HaAIpPaBICHUS
MHIYKIIMOHHOT'O TOKa

@u3nyecKue SIBICHUS B IPUPOJIE: JICKTPUUECKUE SIBJICHUS
B armoc(epe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe 1moyie 3eMiM, Jpeidd momocoB, poiib
MarHMTHOIO IOJIS JJIs )KU3HU Ha 3eMJle, OJISIPHOE CUSHUE
TexHudeckue yCTpPOMCTBA: BIJIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETD, PEOCTaT, CYETUHUK IIICKTPUYECKOM DHEPIUU,
JIEKTPOOCBETUTENbHBIE  IPUOOPBI,  HarpeBaTelIbHbIE
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKHE
MIPEAOXPAHUTENH, DOJIEKTPOMArHUT, JJIEKTPOABUIATEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

HpOBCpHCMHC QJIEMCHTBI COACPIKAHHUA

MEXAHUWYECKUE SABJIEHUA

8.1

8.2
8.3

8.4

8.5

8.6

8.7

8.8

Mexannueckoe  OBMKEHHME. MarepuaibHas — TOYKA.
Cucrema orcuéra

OTHOCHTEIBHOCTD MEXAHUYECKOTO JIBUKEHUS
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHNE
#H#Par###HepaBHOMEepHOE TNPSAMOIMHEHHOE JIBUKEHUE.
Cpennsis 1  MIHOBEHHass CKOpPOCTb  Tejla  IpHU
HEPABHOMEPHOM JBH)KEHUHU

VYckopeHnue. PaBHOyCKOpEeHHOE MPSIMOJIMHENHOE
JIBIDKEHUE

#H##Par###(CBoOoauoe magenne. OneITe! | annnes
#HiHPar###PaBHOMEpPHOE JBUKEHHE 10 OKPYKHOCTH.
[lepuon m wactora obOpamenus. JIuHeiHas U yryioBas
ckopocTH. LleHTpocTpeMUTEIBHOE YCKOPEHHE

ITepBsiit 3akoH HproToHA



8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

Bropoii 3akon HeroToHa

Tpetnii 3akon HeroToHa

HH#HParf##] [pyHIMI CyTIepHO3ULIUN CUIT

Cuna ynpyroctu. 3akoH ['yka

Hi#HPar###Cuiia TpeHUs: CUJla TPEHUS CKOJIbKEHUS, CUJIa
TPEHUs MOKOSI, IPYTUe BUJIbl TPEHUS

Hi#HParf##Cuiia TSKECTH U 3aKOH BCEMUPHOI'O TATOTEHUS.
YckopeHue cBOOOIHOTO IaleHUs

JBuxenue nnanet Bokpyr Connua. IlepBas kocMuueckas
ckopocTk. HeBecoMOCTh U nieperpy3ku

PaBHOBecue matepuanbHOW TOUYKU. AOCONIOTHO TBEpAOE
TEJIO

#HiHPar###PaBHoBecue TBEPIOro Tejna C 3aKpeIUIEHHON
ocbto BpateHus. MomeHT cuibl. LleHTp Tsxectn
Nmnyinbce Tena. M3menenune umnyibca. UMmynbc cuiibl
3aKOH COXpaHEeHHUs UMITYJIbCa

HiHPar###PeakTUBHOE IBI)KEHUE

Mexanunueckas paboTa U MOIIHOCTb

PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPruu
1 paboThI

[loreHunanbHass SHeprust Tejna, MOAHATOrO  HaJ
MIOBEPXHOCTBIO 3eMIIN

IToTeHumanbHas YHEPTUS CKATOU MPYKUHBI
#iHParfi##Kunernueckass ~ Heprusl. Teopema o
KMHETUYECKON SJHEPrUu

HH#HParfi##3aKkoH COXpaHEHMSI MEXaHUYECKON DHEPIUH
[TpakTueckue paboThI:

OnpeneneHue cpeiHell CKOPOCTH CKOJIbXKEHHs Opycka
WIM JIBWJKEHUS NIapuKa [0 HAaKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpPEHMsI Tejla IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTU OT BpPEMEHU IIpHU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4yalbHON CKOPOCTH.
IIpoBepka TIHMIOTE3BI: €CIM NPU PaBHOYCKOPEHHOM

JABWXKCHUN 0e3 HavaILHOU CKOPOCTH ITYTHU OTHOCATCA KaK



8.28

8.29

P HEYETHBIX YUCEIT, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIbKCHUS
OT CWIbl HOpMallbHOrO JnamieHus. OmnpenencHue
kodduimenTa TpeHus CckoibxkeHus. OmnpeneneHue
kEcTKoCcTH TpyxuHbL. OmnpenencHue pabOTHl  CHIIBI
TPeHHsI TIPU PABHOMEPHOM JIBIDKEHHUH Tejla IO
TOPU30HTAILHON TMOBepxHOCTH. OmnpenencHue padOTHI
CWJIBI YIPYTOCTH MPHU MOABEME TPy3a ¢ UCTIOTb30BAHUEM
HETIOBIKHOTO U TIOABIYKHOTO OJIOKOB

dusnyeckue SBICHHUS B MPHUPOJEC: MPUIMBBI U OTIIUBHI,
nBrkeHre MaaHeT COJHEYHOH CHCTEMBbI, PEaKTHBHOE
JIBUKCHHEC KUBBIX OPTraHU3MOB

TexHuueckue  yCTPOMCTBA:  CIIMIOMETp,  JIATUYUKU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIELAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5

9.6

9.7

Konebarenpnoe nBuxenne. OCHOBHBIE XapaKTEPHCTUKU
KoJIeOaHUI: IeproJ], YacToTa, aMILIMTY 1A
Maremarnueckuit u IIPYKWHHBIN MasiTHUKHU.
[TpeBparieHre sHEprun Npu KojaedaTeIbHOM ABHKEHUH
3aryxawomue KonebaHus. BboiHyXIeHHbIE KoseOaHus.
Pe3onanc

Mexannueckue BoiHbI. CBONCTBA MEXaHUYECKUX BOJIH.
ITpononpHele M TONEpeuHble BOJIHBL. J[IMHA BOJIHBI U
CKOpPOCTh €€ pacnpocTpaHeHusa. MeXaHM4YeCKHe BOJHBI B
TBEPAOM Telle, CEHCMUUYECKNUE BOJIHBI

3Byk. ['pomKkocTh 1 BbIcOTa 3ByKa. OTpaxkeHue 3ByKa
WHdpa3Byk U ynbTpa3Byk

[TpakTueckue paboThI:

OnpeneneHue  4YacTOThl M Hepuoja  KosneGaHui
MaTeMaTHUYeCKOTr0 MasiTHUKA.

OnpeneneHue  4YacTOTBl M Hepuoja  KosneGaHui
NPYXKUHHOT'O MasiTHUKA

HccnenoBanue  3aBUCHUMOCTH  IE€pHoja  KojeOaHW

MNOABCIICHHOIO K HUTH TIpy3a OT IJIWHBI HHUTH.



10

11

9.8

9.9

HccnenoBanue  3aBUCHUMOCTH — IEepUoja  KojeOaHWUU
IIPYKMHHOTO MasTHMKAa OT Macchl rpysa. [Iposepka
HE3aBUCUMOCTH nepuona Kose0aHui rpysa,
IIOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyXuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs
dusnyeckue SBICHHUS B IPHUPOJE: BOCIHPHUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 3XO0

TexHudyeckue yCTPOMCTBA: 3XOJIOT, MCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJeKTPOMarHuTHOE Moje. DJIEKTPOMAarHUTHBIE BOJIHBI.
' CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [[Ixana 3MeKTPOMarHUTHBIX BOJIH
103 OnekTpoMarauTHas mnpupoga cBeta. CKOpOCTh CBeTa.
' BosHOBBIE CBOICTBA CBETa
[TpakTuyeckune pabOTHI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO
MOOUITBHOTO TenedoHa
dusnueckue SABIEHUS B IpHUpoJe: OHOJIOrMYEcKoe
10.5 JIEHCTBHE BHJIIMOTO, yIBTPapuOIETOBOIO u
PEHTI€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTouHuku ceeta
11.2 [IpsamonnHEHOE pacIpOCTPAHEHUE CBETA
Otpaxenue cera. [lnockoe 3epkano. 3aKOH OTpa)kKeHUs
11.3
CBETa
114 [Tpenomnenue cBera. 3akoH npenomieHus ceera. [lonHoe
' BHYTpPECHHEE OTPaKCHUE CBETa
115 JInnza. Xop nyuelt B 1MH3E
118 Ontrueckas cucreMa (QoToanmapaTa, MHKPOCKONA W

TCIICCKOIIa
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I'ma3 kak onrtudeckas cucrema. bin3opykocTs u

11.7
JAIIbHO30PKOCTh
118 Paznoxenne Genoro ceera B cnekTp. OnbiTel HproToHA.
' CrnosxeHue CeKTpalbHBIX 1[BETOB. Jlucnepcus cBeTa
[TpakTuyeckue pabOTHI:
#HH##Par#H#HtccnenoBanue 3aBUCUMOCTH yIjla OTPa)XXEHUs
CBETOBOI'O JIy4a OT yIJIa MaJeHUs.
#H##Par###l3yuenne  XapaKTepUCTUK  H300paKCHHS
IpeIMeTa B INIOCKOM 3epKalle.
#H#HPartH##ccnenoBadnue 3aBHCUMOCTH yria
IIPEJIOMJIEHUSI CBETOBOI'O Jyya OT YyIrja MaJeHus Ha
119 TpaHUIE «BO3YX — CTEKIION.
' ###Par### lonyyenue  m300pakeHU! C  TOMOIIBIO
coOuparoIien JTMH3BbL.
#iHPar###Onpenencane  (QOKYCHOTO  pacCTOSHUS U
ONTUYECKOM CUITBI COOUPAIOIIEH JTHMH3BI.
HHHPar###ONbITEL IO  Pa3joKEHUIO OEJIoro CBeTa B
CIEKTD.
HH##H#Par###ONBITH 10 BOCIPUATHIO LIBETA IPEIMETOB IIPU
WX HaOJIO/ICHUU Yepe3 [[BETOBbIC (DUIIbTPHI
®dusnyeckue sBIEHUS B npupoze: 3arMmeHus CoiHIa U
11.10 JlyHbl, 1iBeTa Ten, ONTHYECKHUE SIBIEHUS B aTMmocdepe
(uBeT HebOa, pedpakius, paayra, MUPax)
111 TexHuueckue YCTpOMCTBA: OYKH, MIEPUCKOTI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBUGIE SABJIEHUA
121 Onbitel  Pesepdopna w mianerapHas MoJenb aroMma.
' Mognens aroma bopa
122 Hcnyckanue M TOIJOLIEHHE cBeTa aToMoM. KBaHTBHI.
' JInnenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHus
124 Crpoenue aromHoro saapa. HykinoHnHas Moziens aTOMHOTO
' anpa. M3oronsl
125 PannoaktuBHble mpeBpamieHus. llepuon momypacmana

ATOMHBIX SAJCP



SnepHble peakuuu. 3aKOHbl COXPAHEHHs 3apsiOBOTO U

12.6
MacCOBOT'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunrtesza u nenenus siaep. Mctounuku sHeprumn
' ConHua u 3B€31
199 SAnepnas  osHepretuka. JlelicTBue  paguOaKTUBHBIX
' M3JIy4CHHUI Ha )KUBBIE OPTaHU3MBI
[TpakTueckue paboThI:
HaOmtoieHue CIUIOMIHBIX W JIMHEWYaTbIX CIIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE PHEPIMM YaCTULIBI 110
TOpMO3HOMY TIyTH (TI0 (hoTOrpadusm).
H3mepenue paanoakTuBHOTO hoHa
@duzuyeckue SBICHUS B TPUPOJE: ECTECTBEHHBII
pasvoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 paZiMOaKTUBHOE M3JIyYCHHE NPUPOJIHBIX MHHEPAJIOB,
JICHCTBHE PAJAMOAKTUBHBIX H3JIY4YEeHUMHM HAa OpPraHu3M
YernoBeKa
1919 TexHuueckue YCTpOICTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMEpa Bunscona

MPOBEPSEMBIE HA OI'D ITO ®U3UKE TPEBOBAHUS K PE3YJBTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJBLHOM [TPOI'PAMMOBI
OCHOBHOT' O OBHIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaAHMA K MPEAMETHBIM pe3yJbTaTaM 02a30BOI0
NPOBEPAEMOro YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30oBaTe/bHOI MPpOrpaMMbl
TpeOoBaHus OCHOBHOTO0 001ero oopasosanus Ha ocHope PI'OC

[lonnmanne ponum  pu3MKM B HAYYHOH  KapTHHE  MUDA;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3H U
1 MO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O POJIU SKCIIEPUMEHTa B (pusmKe, 0
cucteMooOpa3zyromield poid (pU3MKH B pa3BUTHU €CTECTBEHHBIX HAYK,

TCXHHUKHU U TeXHOHOFHﬁ, 00 OBOJOIHNHA (I)I/I3I/I‘-ICCKI/IX 3HAHUH U UX poJin B



LIEJIOCTHON €CTECTBEHHOHAYYHOM KAPTUHE MUPA, O BKJIAJE POCCUNCKUX
U 3apyOeXHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAyKH, OOBSICHCHHE
IIPOLIECCOB OKPY’KAIOLEr0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUMN
3HaHUA 0 BUJIaX MaTepHH (BEIIECTBO U M0JIE), O ABMKEHUHU KaK crocode
CYIIECTBOBaHMS MaTepUH, 00 aTOMHO-MOJICKYJISIPHON TEOPUHU CTPOCHUS
BEIIECTBA, O PU3NYECKON CYIIHOCTH SIBJICHUM MPUPO/Ibl (MEXaHHUUECKHUX,
TETUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3IHyaTh
SIBJIGHUS 110 OTMCAHUIO X XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX  JaHHOE€  (U3WYECKOe  sBICHHE,  yMEHUE
pacrmo3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUNH B
OKpY’KaloIIeM MHpE, BBIIETISIS UX CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH )
Brnagenue ocHOBaMU MOHATHIHOTO anmnapara U CUMBOJIHUYECKOTO sI3bIKa
(GU3MKK ¥ WCTOJB30BaHUE WX JUIS PEHICHUS Y4eOHBIX 3a]ad; YMEHHE
XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS U MPOIECCHI,
UCTOJB3Ys (yHIAMEHTAIBHBIE U SMITMPUYECKHIE 3aKOHBI

YMeHue onuchiBaTh U3y4EHHBIE CBOMCTBA TeN U (PU3UYECKUE SBICHUS,
UCTIONB3Ys (PU3NIECKUE BEITNIUHEI

Bnagenne ocHOBaMM METOJOB HAyYHOTO T[O3HAHUA C Y4ETOM
COOIOICHHS TIPaBWJI OE30MACHOTO Tpynaa: HaOMtoIeHUue (PU3NISCKUX
SIBJICHUI:

YMEHHE CAMOCTOSTEIBLHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U3
JaHHOTO Habopa 060PyLOBaHMSI IO MHCTPYKIIUH, ONUCHIBATh X0/ OMBITa
Y 3aIHCHIBATh €r0 Pe3yJbTaThl, (OPMYyITUPOBATH BEIBOIBI;

MPOBEJICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHUI (PU3NUECKUX BEIUYHH:
YMEHHE IUIaHUPOBAaTh  HM3MEPEHHs, CaMOCTOSTENIbHO  COOMpaTh
AKCIIEPUMEHTAIbHYI0 YCTAaHOBKY M0 HHCTPYKIIMH, BHIYUCIISTH 3HAYCHHE
BEIMYMHBl W aHAIM3UPOBATh TIOJTYYEHHBIE PE3YIbTaThl C YYETOM
3aJJaHHOH NMOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUH;

MPOBEJICHNUE  HECIOXHBIX  OKCIIEPUMEHTAIBHBIX  HCCIEIOBAHUM;
CaMOCTOSITENILHO ~ cOOMpaTh  SKCIEPUMEHTAJIbHYI0  YCTaHOBKY U
MIPOBOJIUTH MCCIIEIOBAHNE IO HHCTPYKITUH, TIPEICTABIATH MOJTyYSHHBIE
3aBUCHUMOCTH (PU3MYECKHX BEIMYMH B BHJIE TaONMHUIl U TpaguKoB,
YUUTBIBaTh  TMOTPEITHOCTH, JeJaTb BBIBOABI IO  pe3yjibTaTaM

HUCCICI0OBAaHUA



10

11

[lonnManue  XapakTEepHBIX  CBOWCTB  (U3WYECKUX  MOJemnei
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJEIU CTPOCHHUS
ra3oB, XHUJKOCTEM W TBEPABIX TEJN, IUIAHETapHAs MOJEIb aToMma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO fJpa) U YMEHHE NPUMEHSTh HX Ui
00BsICHEHUS (PU3UUECKUX TPOIIECCOB

YMmenue o0bACHATH (PU3NUECKHE MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIE
U B KOHTEKCTE CHUTYyallMil NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, B
YaCTHOCTH, BBISABIIATh IPUYUHHO-CIICJCTBEHHbIE CBA3M M CTPOMUTh
00BSICHEHHE C ONOPON Ha M3Y4YEeHHBIE CBOMCTBA (PU3MUYECKUX SBJICHHUH,
(u3nuecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTN

YMenue pemark pacuéTHble 3amaun (Ha 0a3e 2 — 3 ypaBHEHHUN),
WCIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE (DU3MYECKHE BETUYHHBI,
B YacTHOCTH, 3alMChIBaTh KpaTKOE YCIOBUE 3aJjaud, BBISIBISTH
HEJOCTAIOUINe JIaHHbIEe, BEIOUPATh 3aKOHBI U (hOPMYIIbI, HEOOXOIUMBIE
Juis e€ pellieHus, HCI0JIb30BAaTh CIPABOYHbBIC JaHHbBIE, IIPOBOJUTH
pacy€Tsl M OLIEHMBATh PEATMCTUYHOCTh IIOJYYEHHOTO 3HA4YCHUS
(bu3nYecKoil BeIMUUHBI; YMEHHUE ONPEIEIIATh pa3MEPHOCTh (PH3UIECKOM
BEJIMYUHBI, IOJTYYEHHOH NPU PELICHUH 3aa4H

YMeHue XapakTepus3oBaTh NPUHLMIIBI  JIEHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIe€ OBITOBBIX MPHOOPOB, U MPOMBINIICHHBIX
TE€XHOJOTMYECKUX IMPOILIECCOB MO MX OMHUCAHUIO, MCIONb3ys 3HAHUS O
CBOWCTBaX (U3UUECKUX SBJICHUH M HeoOXoaumble (hu3nyeckue
3aKOHOMEPHOCTH

YMeHMe UCHONb30BaTh 3HAHUSA O (U3MUECKUX SBICHHUAX B
TOBCETHEBHOM XKU3HU JJIs1 o0ecTrieueHus 0€30MacHOCTH MPU OOpaIieHuN
¢ OBITOBBIMU MTPUOOpPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUS
310pOBbSl M COOJIOAEHHMS HOPM OSKOJOTMYECKOrO TIOBEJCHHUS B
OKpyKaromiel cpene; IOHMMaHUE HEOOXOAUMOCTH TPUMEHEHUS
JNOCTUKEHUM  QU3MKM U TEXHOJNOTMH i1  palUOHAJIbHOTO
MIPUPOIOIIOIB30BAHUS

OnelT moucKa, TpeoOpa3oBaHus M MpPeACTaBICHUS HHpOpMaLK
(Gu3MYEeCKOro CoJepkKaHUA C HCIOJIb30BaHUEM WH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJy4YeHHOH WH(poOpMalMM Ha OCHOBE MMEIOLIUXCS 3HAHUA U

JOITOJIHUTEIIbHBIX HCTOYHHUKOB, YMCHUE HCII0JIb30BAaTh npu



BBIMIOJIHEHUHN y4eOHBIX 3aJaHUi HAayYHO-TIOMYJSIPHYIO JIUTEPATypy
(GHU3MUECKOTO COAEpKaHMS, CIIPAaBOYHBIE MaTEPHalbl, PECYpCHl CETH
WntepHer; BnageHue  0a30BBIMM  HaBBIKAMH  IpeoOpa3oBaHUS
uHpOpPMAIMM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl; yMEHHE
co3/1aBaTh COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE

PIH(bOpMaI_[I/II/I U3 HCCKOJBKHMX MCTOYHHKOB

IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO
POU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA

11 Mexannueckoe  aBuwkeHue. MarepuanbHas —Touka. (Cucrema  oTcyéra.
OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe JBHKeHHE. CpenHsisi ckopocTb. Dopmyna aiis

12 BBIYUCIIEHUS CPEHEN CKopocTu: v = S/t
PaBHOMepHOE mpsMoNMHENHHOE BHUKEHHE. 3aBUCUMOCTh KOOPAMHATHI TEla OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:

1.3
I'paduku 3aBUCHMOCTH OT BPEMEHM [UIsl MPOEKUUU CKOPOCTH, NPOEKIUU
nepeMenIeHus, MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEWNHOM JIBM>KEHUH
3aBUCUMOCTh KOOpPJMHATHl Tejla OT BPEMEHU B CIy4yae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHMUSI:

1.4

(DOpMy.TIBI ML MIPOCKIHMU TICPEMCIICHHA, IMMPOCKIUU CKOPOCTH U TPOCKIHUU

YCKOPEHHUS TTPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHHU:



1.5

1.6

1.7

I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsI TMPOEKLIUU YCKOPEHUs, NPOEKIUU
CKOPOCTH, TIPOEKIUH MEepeMENIeHUsl, KOOpPAUHATBI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHEIHOM JIBHXKCHUU

CBobognoe maaenue. Gopmyibl, ONUCHIBaIOIIKE CBOOOJHOE MaJeHUE Teia IO
BEPTUKAIU (IBM)KEHUE TEJIa BHU3 UM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH 3EMJIN).
I'padvkn 3aBUCHMOCTH OT BpEMEHHM JIsi MPOCKIHH YCKOPEHHUS, MPOEKINH
CKOPOCTH U KOOPJIUHATHI IIPU CBOOOJHOM NaJCHUHU TeJla IO BEPTUKAIU

CKOpOCTh PpaBHOMEpPHOI'O JBW)XXEHHUS Tejla 1O OKpykHOCTH. HampapieHue
CKOpPOCTH.

@opMyna s BBIYHMCIECHHUS CKOPOCTH 4Y€pe3 paguyc OKPYKHOCTU U IEPUOJ

oOpareHus:

lenTpocTpemMutenbHoe yckopeHue. HampaBieHne I1EHTPOCTPEMHUTEIBLHOTO

YCKOPCHUA. CDopMlea JJIs1 BBIYUCIICHUS YCKOPCHUA:

CDOpMy.]'Ia, CBA3bIBAOMIAA IEPUOA U YACTOTY O6paH_IeHI/I$II

Macca. ITnotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:




1.8
1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

Cuna — BekTopHas gusnueckas BenuurnHa. CloskeHHe CUl
SBnenne unepuuu. [lepssiii 3akoH HproToHa

Bropoii 3akoH HeroTona:

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOINICH Ha
TEJ0

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

TpeHHe IIOKOA N TPCHHUEC CKOJIbKCHUA. CDopMlea IJIsL BBIYUCIICHUA MOIYJIA CHUJIbL

TPCHUA CKOJILKCHUSA:

Hedopmaruss tena. Ympyrue u Heynpyrue naedopmanuu. 3aKOH yIpyrou
nedopmaruu (3akoH ['yka):

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

Cua TspxecTu. Y CKOpeHue CBOOOIHOTO MaICHHS.

dopmyna 71 BBIYUCICHUS CUITBI TSDKECTH BOM3H moBepxHocTH 3eminu: F = mg.
JIBmxenue mnaneT Bokpyr Comnina. [lepBas kocMuyeckasi CKOpOCTb.
HesecomocTs 1 neperpys3ku

Nmnynbe Tena — BeKTopHas pu3nyecKkas BeIUYUHa.

I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HUMITYJIbCA. I/IMHyJ'IBC CHIJIBI

3akoH COXpPaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CUCTEMBI TCJI:



1.17

1.18

1.19

1.20

PeakxtuBHOEC JABHWXKCHHUEC

Mexannueckast pabora. @opmyna s BBIYUCICHUS PaOOThI CHIIBL:

Mexannueckasi MOIITHOCTD:

Kunernueckas u INOTCHIMAJIbHAA SHCPI'UA. CDopMyna JJIAA BBIYUCIICHUA

KUHETUYECKON DHEPIUU:

TeopeMa 0 KMHETUYECKOMH OHCPI'Uu. CDOpMy.]'Ia JJIs1 BBIYUCIICHUA HOTGHHH&HBHOﬁ
OHCPIUM TCJia, IOAHATOrO

HaJ 3eMIEH:

Mexann4geckas SHEpPTUs:

3aKoH COXpaHEHUsT MEXaHHUECKOU dHeprun. Popmyina /i 3aK0OHa COXPAHEHHSI
MEXaHUYECKOM SHEPTHH B OTCYTCTBHE CHJI TpeHus: E = const.

[TpeBpariieHre MEXaHUIECKOM SHEPTHH TIPU HATUYUU CHJIBI TPEHHSL.

[TpocThie MeXxaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.

Peruar. Moment cuibsl:M - Fl.

YcaoBue paBHOBECHUA pblyara:

[TonBwxHBIN 1 HenoABWXKHBIN 0;10ku. KII1/I mpocThIX MeXaHU3MOB,



1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

JlaBneHue TBEPAOTO TENA.

@opMyia U1 BBIYKMCIICHUS IABJICHMs TBEPIOIO Tena:

JaBnenue raza. ATMmocepHoe J1aBJICHHE.
I'uapocraTtudeckoe JaBiieHUE BHYTPH KUIKOCTH.

@opMyita 1 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIAKOCTH:

3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. PDopmyna Uil ONpENENeHUS BBITAJIKUBAIOIIEH  CHIIBI,

JEHCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTh WM T'a3:

VYcaopue nnaBanus teia. IlnaBanue CYZI0B U BO3AYyXOILIaBaAHUEC
Mexanndeckue KojeOaHus. AMHJ'II/ITy,I[a, nepuoa u 4aCtora KoJIeOaHHiA. CDOpMy.]'Ia,

CBSI3bIBAIOIAs YACTOTY U MEPHOA KOIeOaHUI:

MaremMaTtnueckuii M MpPYKHHHBIA MasATHHUKU. [IpeBpamenue »sHeprum mpu
Kosie0aTeabHOM JIBUKEHUU

3aryxaromue konedanus. BeinyxeHHble koieOanus. Pezonanc

Mexannueckue BosHBL IIpomosnbHble M NonepedyHsle BOJHBL J[IMHA BOJHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

3ByK. [’ poMKOCTB U BbICOTa 3ByKa. OTpa)k€HUE 3ByKOBOU BOJIHBI HAa TPAHUIIE JIBYX
cpen. UudpasByk u ynbTpa3Byk

Ipaxmuueckue pabomol

N3Mepenne cpenHei IJIOTHOCTH BELIECTBA; APXUMENOBOM CHIIBL, KECTKOCTH

NPYXUHBL, KOA(P(UIMEHTa TPEHHUs CKOJbXEHHS; paOOThl CHUJIbI TPEHUS, CHIIbI



1.30

1.31

2.1

2.2

2.3
2.4

YIPYTOCTH; CpelHEeil CKOPOCTH IBMKEHHs OpycKa MO HAKIOHHOM IJIOCKOCTH;
YCKOpEeHHUs OpycKa IIpU ABMKEHUH 110 HAKIIOHHOH MJIOCKOCTH; YaCTOThI U IEPHOAA
KojeOaHuil MaTeMaTH4eCKOro MasTHMKA; 4YacTOThl M Iepuoia KoseOaHUil
IPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOLIETO HA pblYar; paboThl CHUIIbI
YIPYTOCTH IPHU MOIbEME IPy3a C TIOMOIIBI0 HEMOABIKHOTO 0J10Ka; pabOThI CHIIBI
YIPYTroCTH NPH MOABEME I'py3a ¢ IOMOIIBIO OJBUKHOTO OJIOKA.

HccnenoBanue 3aBHCUMOCTH apXHUME0BOI CHUIIBI OT 00BEMa MOTpyKEHHON YacTH
Tesa ¥ OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHIIBI OT MACCHI
TeJa; CWJIbl TPEHUs CKOJIBXEHUS OT CWIbl HOPMAJIbHOIO JABJICHHUS U OT poOJa
IIOBEPXHOCTU; CHWJIbl YNPYTrOCTH, BO3HHUKAIOUIEW B IPYKHUHE, OT CTCICHU
neopManuu Npy>KUHBI; YCKOPEHHsI OpycKa OT yrila HakJIOHA HaIpaBiISIOIICH;
nepuosia (4acToThl) KojeOaHW HUTSHOIO MasTHUKA OT JUIMHBI HUTH; NEpUoja
Koje0aHui NPY)KMHHOIO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTH IPYKUHBI;
HCClIeI0BaHNE HE3aBUCUMOCTH IIepHo/ia KoeOaHUH HUTSHOIO MasiTHUKA OT MacChl
rpy3a. [IpoBepka yciioBHsi paBHOBECHS pbl4yara

Dusuueckue a6ieHus 8 npupooe: TPUMEPBI ABUKEHUS C pa3IMUHbIMU CKOPOCTSIMHU
B JKMBOW M HEXWBOW IIPUPOJE, NEHUCTBHE CHIIBI TPEHHsI B IPHUPOJAE U TEXHUKE,
IPWINBBL M OTJIUBBI, JBWKEHUE IUIaHET COJHEYHON CHUCTEMBI, PEAKTUBHOE
JBMKEHHUE KHUBBIX OPTaHU3MOB, PHIYAry B TEJIE YEIIOBEeKa, BIMSHAE aTMOC(EepHOTro
JIaBJICHHs Ha )KMBOM OpraHU3M, IUIaBaHUE PbIO, BOCIPUSATHE 3BYKOB KUBOTHBIMH,
3eMIIETPACEHUE, CEHCMUYECKHE BOJIHBI, IIYHAMH, 9XO

Texnuueckue ycmpoticmeéa: CHUAOMETDP, INATUYUKHU TIOJOXKEHMsS, PACCTOSHUSA U
YCKOpEHUs, JIMHAMOMETp, MOAIUUIHUKN, PpAKEThl, pblUar, MOJBWXXHBIH U
HETOJBI)KHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTBIE MEXaHU3MbI B OBITY,
cooOmiarmuecs CoCcyAbl, YCTPOWCTBO BOJOIPOBOJA, THMAPABIMYECKHH IIpecc,
MaHoMeTp, OapomeTp, BBICOTOMEp, IMOPIIHEBOM Hacoc, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHW A

OcHOBHBIE MOJOKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOpUN CTPOSHHSI BEILIECTBA.
Mogenu TBEPIOro, JKUIAKOTO M  Ta3000pa3HOrO  COCTOSIHMMA  BEIECTBA.
Kpucrannunueckue u amop¢Hble Tena

JiBm>xeHue yacTull BeniecTBa. CBA3b CKOPOCTH JBUKEHUS YaCTHUL] C TEMIIEPATYPOH.
BpoyHnoBckoe nuxkenue, nuhdysus

CMaunBaHuE U KalWUISPHBIE SBJICHUS

TenoBoe pacmupeHne u cxaTue



2.5

2.6

2.7

2.8

2.9

2.10

211

212

2.13

2.14

2.15

TeruoBoe paBHOBeCHE

Buytpennsas osHeprus. Pabora u Temonepenada Kak CIOCOObI M3MEHEHUS
BHYTPEHHEHN HEPruu

Bunel Temnonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINSA, U3IIy4YEHUE

HarpeBaHHe U oxJaxjaeHue Teil. KonmuecTBo TeIUIOThI. Y IenbHas TEIUIOEMKOCTD:

3akoH COXpPAaHCHHUA OHEPIruMh B TCILIOBBIX IIPpOLECCAX. YPaBHeHI/Ie TCIIJIOBOI'O

Oairanca:

Ucnapenne u konaeHcauus. V3mMeHeHuWE BHYTPEHHEH SHEpruuM B Ipolecce
ucnapeHuss M KOHJeHcanuu. Kurnenwe KUIKOCTH. YaenbHas TerioTa

napoo6OpasoBanus: L = Q/m

BnaxnocTth BO3yXa
IInaBnenue u KpucTallIn3anus. N3MeHeHue BHYTpeHHeﬁ OHCPI'MH IIPU ILIABJICHUHA

" KpUCTAJUIU3alluH. VY aenpHas TEII0Ta IJIaBICHUS

BHYTpeHHSISI OHEPIusA CropaHus TOIJINBA. Y nenpHas TEIIOTa CropaHus TOIJIMBa: (

=Q/m

[Tpunuuns! pabots! TemnoBbix asurareneil. KIT/[ reroBoro asuraresns
IIpakmuyeckue pabomul

H3mepenue yAenbHOM TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIMYECTBA
TEIUIOTHI, TOJIyYEHHOTO BOJOW KOMHATHOW TeMIepaTypsl (PMKCHPOBAHHON MacChl,
B KOTOPYIO OIYIIEH HAarpeTblii LUIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOTO
HarpeTbIM LUJIUHIPOM, IIOCJIE OIYCKaHMs €r0 B BOJYy KOMHATHOM TeMIEpaTyphl;
OTHOCHUTEIIBHOM BIJIAXKHOCTH BO3/1yXd; YAEJIbHOM TEIUIOTHI IUIABJICHHS JIbJA.
HccnenoBanue H3MEHEHHs TEMIEpaTypbl BOABl IPU PA3IUYHBIX YCJIOBMSX;
SIBJIGHUSI TEIJIOOOMEHa MPH CMEIIMBAHUN XOJIOJHOM M Tropsiuell BOAbI; mpoliecca

UCIIapeHus



2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

3.7

3.8

3.9

DQusuueckue AsleHUs 6 npupooe. TOBEPXHOCTHOE HATSHKEHHE U KalWJUIIPHbIC
SBJIGHUSl B MPUPOJE, KPUCTAIBI B mpupoje, uznyueHue CoiHIa, 3amMep3aHue
BOJOEMOB, MOPCKHUE OpU3bI; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera
Texuuueckue ycmpoticmea: KanWUISpbl, IPUMEPbl UCIOIB30BaHUS KPUCTAIIIOB,
KUJKOCTHBIA TEPMOMETp, JATUYMK TEMIIEPATyphl, TEPMOC, CUCTEMa OTOILICHUS
JIOMOB, TUTPOMETpPHBI, MCHUXPOMETpP, MapoBasi TypOWHa, IBUTaTellb BHYTPEHHETO
CrOpaHHus

DJIEKTPOMATHUTHBIE ABJIEHUA

DnexTpu3anys Tel. J[Ba Buga 3MEeKTPUIECKHUX 3apsiioB

B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEeHHUs AIIEKTPUUYECKOTO 3apsiia

Onektpuueckoe moje. Hampsk€HHOCTh anekTpudeckoro moss. [lpuHimn
CYIICPTIO3HIINH JJICKTPUUICCKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snexktpuueckux 3apsiaoB. [leiicTBHe 3IEKTPUYECKOro MO Ha
ANeKTpUdecKue 3apsiabl. [[pOBOJHUKN U TUIICKTPUKH

[TocTosiHHbIN 3nekTpudeckuil Tok. JlelcTBUs nMeKkTpruueckoro toka. Cuia Toka.

Hanpsixenne.
l=g/t,U=A/

9HeKTpI/I‘leCKOC COIIPOTUBJICHHC. YaenpHOE SJICKTPHUYICCKOC COIPOTHUBIICHUC!:

R =pl/S

3akon Oma st yuactka snekrpuyeckoi nenu: | = U/R

IlocnenoBaTeabHOE COCIUMHCHIE IMPOBOAHUKOB:

HapaJ'IJ'ICJ'ILHOC COCAMHCHUC ITPOBOAHUKOB PABHOI'O COIIPOTHUBIICHUA:

CMelranHbIe COCIUHCHUA TPOBOAHHUKOB



3.10

3.11

3.12

3.13
3.14
3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

Pabora u moutHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul

3akon Jlxxoynsa — Jlenia:

OneiT Opcrena. MarHuTHoe I0JIe IPSMOrO IPOBOAHMKA € TOKOM. JIMHMM
MarHMTHON MHIyKLIUU

MarauTtHoe 1oJie IOCTOSSHHOI0 MaruuTa. BzaumozeiicTBre NoCTOSIHHBIX MarHUTOB
JlelicTBrE MarHUTHOI'O NOJIS1 HA IPOBOJHUK C TOKOM

OnsiTel @apanes. SABneHue snekTpoMarHuTHON MHAYKLMU. [IpaBuno Jlenua
IIpakmuyeckue pabomul

W3mepenue  3JIEKTPUYECKOIO  CONPOTUBJIEHMSI  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOT0 TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBl TOKA, BO3HHMKAIOLIETO B IIPOBOJHUKE
(pe3ucTopsbl, JJaMI04Ka), OT HANpPsDKEHUS] Ha KOHLAX MPOBOJHUKA; 3aBUCHUMOCTH
COIPOTHUBIIEHUS OT JUIMHBI MIPOBOJHMKA, IUIOLIAJAN €0 MONEPEYHOro CEUEHUs U
YIEIBHOTO CONPOTUBJICHUS.

[IpoBepka mpaBuia A 3JIEKTPUUECKOrO HANPSHKEHUSI IPU MOCIEI0BATEIbHOM
COCIUHEHUM IIPOBOJHUKOB; IIpaBWia Ul CHJIBI JJIEKTPUYECKOIO TOKa IIPU
NapajuieIbHOM COEAMHEHUN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6NeHUs 6 npupooe: HIEKTPUUECKUE SBIEHUS B aTrMmocdepe,
AJIEKTPUYECTBO XKUBBIX OPTaHM3MOB, MAarHUTHOE TOJI€ 3eMIIH, JIpeiid MOJIOCOB,
POJIb MAarHUTHOTO IOJIS JUIsl )KU3HU Ha 3€MJIE, ITOJIIPHOE CUSHUE

Texnuueckue ycmpouicmea: OSIEKTPOCKOI, aMIepMeTp, BOJBTMETpP, PpeocTar,
CU€TUMK  IJIEKTPUUECKOM  HHEpPruu,  DJIEKTPOOCBETUTENbHbIE  MPHOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE MTPEIOXPAHUTENH,
NEKTPOMArHuT, MIEKTPOABUraTeNb MMOCTOSIHHOIO TOKA, TEHEPATOP MOCTOSHHOTO
TOKa

OneKkTpoMarHuTHbIE BOJHBI. [IIkana 3JeKTpOMarHuTHBIX BOJIH

JlyueBas mojzienb cBeta. [IpsMonrHeitHOE pacpOCTpaHEHUE CBETA

3akoH oTpaxxeHus cBeTa. [1nockoe 3epkano

[Ipenomienune cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucnepcus cera

JInnza. Xon nydeit B nnH3e. DOKYCHOE paccTOsHUE JAUH3BL. OnTUyeckas CHiia

muusel: D = 1/F



3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npuOopsl
IIpakmuueckue pabomul
#HH#HPar##l13MepeHre ONTUYECKON CHUIIBI CcOOHMparomeld JMH3bI; (OKYCHOTO
paccTosiHus coOuparoIeil JTMH3bI (10 CBOMCTBY PaBEHCTBA pa3MepOB MpeaMeTa U
n300pakeHus], KOrja MpeIMET PAcIoNoKeH B JBOMHOM (hoKyce), MoKazaTens
3.26 MPEIOMJICHHUS CTEKJIA.
H#H##Par###IccnenoBanue CBONCTBA M300paKeHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomieli JINH3bI; U3MEHEHHS (POKYCHOTO PACCTOSHUSA ABYX CIIOKCHHBIX JIMH3;
3aBHCUMOCTH YIJIa MPEJIOMJICHHsI CBETOBOTO JIyda OT yIJla MaJeHUs Ha TPaHHIIe
«BO3JIyX — CTEKJIO»

Qusuueckue sereHus 6 npupoode: 3armenus Comnuna u JlyHbl, LBera Ted,

321 ONTHUYECKHUE SBJICHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (oToammapar, ONTHYECKHE
' CBETOBOJIbI
4 KBAHTOBBGIE SABJIEHUA
41 PannoaktuBHOCTh. Anb(a-, Oeta-, ramma-usznydeHnus. Peakuuu anbda-u Oera-
' pacrmaga
4.2 OmnsiTel Pesepdopaa mo paccesuuro anbda-yactuu. [InanerapHas mogens atoma
4.3 CocraB atromHoro sipa. M3oTomnst
4.4 [lepuon monypacnaga aTOMHBIX si7Ep
4.5 SnepHsble peakiu. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 M MAaCCOBOTO UUCEI
Qusuueckue A6NeHUs 6 npupooe. E€CTECTBEHHBIM pPaTUOAKTUBHBIA  (HOH,
4.6 KOCMHYECKHE JIy4H, pPaTUOAKTUBHOE W3JIY4YCHHE TIPUPOJHBIX MHHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUI Ha OpraHU3M YeOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIMBHIYaJIbHBIN JTO3UMETP, Kamepa
' Bunscona, sinepHas sHepreTHKa
Ony0nrKoBaHO
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
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METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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