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OdenepanbHas paboyasi mporpamma o ydeoHomy mnpeametry «Dusuka» (0a30BbIi
ypoBeHb) (mpemMeTHass oOmacth «EcTecTBEHHO-HaydHbIE TMPEIMEThI») (manee
COOTBETCTBEHHO — IMpoTrpaMMma 1o Gpu3uke, GU3NKa) BKIIOYACT MOSICHUTEIHHYIO 3aMHUCKY,
cojepkaHue 0OydeHUS, TUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHUS MPOTpaMMBbI IO (HU3HKE,
TEMaTUYECKOE TUIAHUPOBAHUE.

NNOACHUTEJBHAS 3AIIMCKA

IIporpamma o ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI COCTABIICHA Ha
OCHOBE IMOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUs Ha 0a30BOM YpOBHE
OCHOBHOMW 00pa3oBaTeNbHON mporpammsbl, mpeactaBieHHbix B ®I'OC OO0, a Takxke ¢
yu€toM (enepanbHOi paboueil mporpammbl Bocriutanusi 1 KoHuenuuu npemnoiaBaHus
yueOHoro npeamera « Ou3nkay.

Copnepxkanue mporpaMMmbl 10  (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH OOYYaIOIIMXCA U OPraHU3alUI0 U3y4YeHUs (PU3UKU
Ha JIeATEeNbHOCTHOM OocHOBe. B mporpamme mo (u3mke y4WUTHIBAIOTCS BO3MO>KHOCTH
yaeOHOTO mpenmera B peanu3anuu TpeboBanuit GI'OC OOO k miIaHUpyeMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOYUYeHHUsI, a TaKKe MEKIPEIMETHbBIC
CBSI3M €CTECTBEHHO-HAYUHBIX Yy4€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHus.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacmpeseieHne y4eOHOro marepuana 1o
rojaam o0ydenus (1o Kjaaccam), IpeajiaraeT IpUMEpPHYIO MOCIeA0BaTEIbHOCTh U3yUEHUS
TE€M, OCHOBaHHYIO Ha JIOTUKE Pa3BUTUSI IPEIMETHOTO COJEPKaHUS U yUETE BO3PACTHBIX
0COOEHHOCTEH 00yYaroIIMXCA.

[Iporpamma no ¢usuke paspaboTaHa ¢ LEIbIO OKa3aHHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboyeld MPOrpaMMbl 0 Y4EOHOMY MPEIMETY.

®duzrka ABISIETCS CHUCTEMOOOPA3YIOMIUM JJiI E€CTECTBEHHO-HAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IMPOLIECCOB U SBJICHHI,
U3y4YaeMbIX XHMHEH, Ouosiorueil, actpoHoMue u (usmveckoil reorpadueil, BHOCUT
BKJIaJi B €CTECTBEHHO-HAy4YHYI0 KapTHUHY MHUpa, MNPEAOCTaBisieT Haubojee SCHbIC
o0Opa3lpl MPUMEHEHUs HAYYHOrO METOJa IO3HaHWsS, TO €CTh CHoco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Ongna w3 THaBHBIX 3amad  (PU3WYECKOTO OO0pa3oBaHUS B CTPYKType OOIIero
0o0pa30BaHMs COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTepeca
K HayKe y OOy4arommxcs.

N3yuyenue ¢u3mku Ha 0a30BOM YypOBHE MPEIIOJIAraeT OBJIAJIEHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4YHO OOBSICHSTD SIBJICHUS,

OLIEHMBATh ¥ TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICOBAHMUS;

MHTEpPIPETUPOBATh JaHHbIE M  UCIOJb30BaTh HAy4YHbIE JI0KA3aTEJIbCTBA
JUIS1 TIOJTYYEHHUSI BBIBOJOBY.



[enu n3yyenus GU3MKU Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30oBaHUs OMPEACIICHBI
B Konmenmuu mnpenonaBanusi ydeOHOro mpeamera «Duszmka» B 00pa3oBaTEIbHBIX
OpraHMU3aIuaX Poccuiickon Penepanuu, peau3yommx OCHOBHBIE
o0meoOpa3oBarenbHble  NPOrpaMmbl,  yTBepkAEHHOW  pemieHueM  Koseruun
MunuctepcTBa npocelnienus Poccuiickoii @eneparuu (mpotokoit ot 3 aexadps 2019 r.
No TIK-48H).

Henu uzyuenus pusmku:

npuoOpeTeHNne MHTEpeca M CTPEMJICHUS OOYyYaroIMXCs K HAyYHOMY H3YYECHHIO
IPUPOJIBI, PA3BUTHE X UHTEIICKTYaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAaydYHOM METOJAE TMO3HaHUS U (GOPMHUpPOBAHUE
UCCIIEJIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yibTara H3yYeHHUS OCHOB
CTpOCHHUsI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupOBaHHE TIPEACTaBICHUA O pOAM (GU3MKH ISl Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUN O BO3MOXHBIX cepax Oyaymeld nmpodeccHoHaTbHON
JeSITETbHOCTH, CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JaTbHEHIIEMY OOYYEHUIO B 3TOM
HampaBJICHUN.

JlocTkeHre 3TUX LeNied MporpaMMBbl Mo (pu3uke Ha ypOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHMs 00ECTIEYNBACTCS PEUICHUEM CIeAYIONINX 3a1a4:

npuoOpeTeHNne 3HAHWW O JWCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, JIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHre YMEHUW ONHUCHIBaTh U OOBSICHATH (PUINUYCCKUE  SBIICHHS
C MCTIOJIb30BAaHUEM TOJTyYEHHBIX 3HAHUN;

OCBOEHHUE METOJIOB PEIICHUS! MPOCTEHIINX PacuETHBIX 3a7ad C HCIOIh30BAaHHEM
bu3HUEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOMIOJaTh NPUPOJHBIC SBICHUS W BBITOIHATH OIIBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIbHBIE HCCIEOBAHUS C HMCIOJIb30BaHUEM
U3MEPHUTENbHBIX TPUOOPOB;

ocBOeHHUE NMPUEMOB pabOTHl ¢ HHpOpMaIMel PU3NIECKOTO COJIEPIKAaHMUs, BKIIOUAs
UHPOPMAITUIO O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAU3 W KPUTUIECKOE
OlICHUBaHUE UH(pOpMaIIK;

3HaKOMCTBO €O cdepamMu MNpoPecCUOHAIBHON JAEATeIbHOCTH, CBS3aHHBIMU C
Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIDKEHUSX
(U3HYECKON HAyKH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanust oTBoauTCs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeCI0),
B 8 kJ1acce — 68 yacoB (2 yaca B Hefeno), B 9 kinacce — 102 gaca (3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepedeHs 1a00paToOpHbIX padOT M OIBITOB
HOCUT PEKOMEHJIATENIbHbIA  XapakTep, YYHUTellb JellaeT BbhIOOpP  MPOBEACHHUS
7abopaToOpHbIX pabOT Y OMNBITOB C YYETOM HHIMBHAYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCKa OJKCIEPUMEHTANbHBIX 3aJlaHuii, MpeajaraeéMblXx B paMKax
OCHOBHOTO IOCYJJapCTBEHHOT'0 3K3aMeHa 10 (pU3HKe.



COJEPXKXAHME OBYYEHUA

7 KJIACC
Pa3znen 1. ®u3nka u eé poJib B NO3HAHUYU OKPYKAKOIIEr0 MUPA
®uszuka — Hayka o npupoae. SBneHns npupoxasl. DuU3NUECKue SBICHUS:

MEXaHUYECKUE, TEMIIOBBIE, DJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckue BennuuHbl. M3Mepenne gusndecknx BeanuuH. Guznyeckue npudopsl.
[TorpemHocTh U3MEpeHN MexayHapoHas CUCTeMa EUHULL
Kak ¢usuka u  Jgpyrue  ecTeCTBEHHbIE HAyKd  U3y4aloT  MPUPO.Y.
EcTecTBeHHO-HAYUYHBIM METO]] TO3HAHUS: HAOII0EHUE, TOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE TUIMOTE3, 00BICHEHHUE HA0II01aeMOT0
spieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu
MexaHuueckue, TeIOBbIe, DJIEKTPUYECKHUE, MAarHUTHBIC, CBETOBBIC SIBJICHUSI.
duznyeckue MpUOOPHI U IPOIIeIypa IPAMBIX H3MEPESHUM aHAJIOTOBBIM M IIU(PPOBHIM
npuOOpoM.

Jlabopamophwvie pabomul u onvimol

OrnpeneneHue 1eHbl IeJISHUs KaJIbl U3MEPUTEIHLHOTO Mpudopa.

N3mepenue paccTosiHuid.

N3mepenne 06bEMa )KUIKOCTH U TBEPIOTO Tea.

Ornpenenenne pa3MepoB MajbIX TEJ.

N3Mepenue TtemnepaTyphl MPpU MOMOIIU KUJKOCTHOTO TEPMOMETpa U JAaTUuKa
TEeMIIepaTyphl.

[IpoBenenne ucciaegoBaHus MO MPOBEPKE TMIOTE3bI: JATbHOCTh MOJIETA IIApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pasznen 2. [lepBoHayaibHbIE CBE€HUSI 0 CTPOEHUM BellleCTBA

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOEHHE BEIIECTBA.

JIBro>keHue yactull BeniectBa. CBA3b CKOPOCTU JIBUKEHHS YACTHI] C TEMIIEPATYPOU.
BbpoyHoBckoe nBuxkenue, nuddysus. BzanmoneiicTBrue 4acTull BEIECTBA: MPUTSHKECHUE
1 OTTAJIKUBaHUE.

ArperatHbie COCTOSHUSI BEILIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEHW M TBEPABIX
(KpucTauIM4eCKUX) TeJl. B3auMOCBsI3b MEXKIYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Llemoncmpayuu

Habmronenne 6poyHOBCKOTO JIBHYKCHUS.

Ha6mronenue nuddysun.

HabGmonenve sBiIeHUHN, OOBACHSIIONIUXCS TPUTSHKEHUEM WIH OTTaJIKWBaHUEM
YJaCTHII BEIIESCTRA.



Jlabopamophvie pabomul u onvimol
Orenka quameTpa aToMa MEeTOZI0M PSIOB (C UCTOIb30BaHueM (hoTorpaduii).
OnbIThl 10 HAOIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITh O OOHAPYKEHUIO IEUCTBHS CUIT MOJICKYJIIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBu:keHne H B3aUMOJIeilicTBHE TeJl
MexaHnnueckoe nBuxkeHre. PaBHOMepHOE 1 HEpaBHOMEpHOE ABUKEHHE. CKOPOCTb.
CpenHsst CKopoCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacu€T myTH U BpeMEHH JBUKEHUSL.
SIBenue nHepuuu. 3aKoH MHEpLMU. B3anMoaelcTBre Ten Kak MPUYMHA U3MEHECHUS
CKOpPOCTH JBWKEHMS Tell. Macca Kak mepa MHEpTHOCTM Teia. [IIOTHOCTH BeliecTsa.
CBs13b TUIOTHOCTH C KOJTMYECTBOM MOJICKYJI B €IMHUIIE 00bEMA BEIIIECTBRA.

Cuita Kak XapakTepuCTUKa B3auMojeiicTBus Ten. Cuia ynpyrocTd u 3akoH ['yka.
M3mepenune cuiibl C TOMOIIBI0 AUHAMOMETpA. SIBIIEHHE TATOTEHUA U cuiia TsokecTH. Crita
TSKECTH Ha Apyrux rmaHerax. Bec tena. Heecomocts. CriokeHue CHIl, HAPABIEHHBIX
no ogHoM mpsiMoi. PaBHomerctByromas cui. Cuina TpeHus. TpeHHE CKONbXEHUA U
TpeHue NoKos. TpeHue B mpupoie U TEXHUKE.

Llemoncmpayuu
HaGnronenue MexaHM4ecKoro IBMKCHHS Tela.
N3mepenune CkopocTy PSMOJIMHENHOTO JIBUKEHUS.
HaGnronenue ssBneHus HHEPITUN.
Hab6nronenue n3meHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUU TEll.
CpaBHeHUE Macc 10 B3aUMOAECHCTBUIO TE.
CrioxeHune cui, HanpaBJIEHHBIX IO OJHON IPSIMOA.

Jlabopamophwvie pabomwi u onvimol

Omnpenenenrne CKOPOCTH PAaBHOMEPHOTO JIBFKCHHSI (IIApPHKa B XKUIKOCTH, MOJIEITH
AIEKTPUYECKOTO aBTOMOOWIIS M TaK Jiajee).

Omnpenenenne cpeaHEe CKOPOCTH CKOJIBKEHUS OpyCKa WIIH MIapUKa TI0 HAKJIOHHON
TUTOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOTO Tea.

OnBITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh PacTsHKeHUS (eopManun) mpyKUHBI
OT IPUJI0KEHHOU CUJIBL.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT Beca Tefa
U XapaKTepa COMPUKACAIONTUXCS TTIOBEPXHOCTEH.

Pa3znen 4. JlaByienne TBEPABIX TeJl, dKMIKOCTEN U ra30B

Hanenune. CriocoObl yYMEHBIIEHHMS M YyBEJIWYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTbH JaBJICHUA raza oT 00béma, Temnepatypsl. [lepenaua naBinenus TBEPAbIMU
TEJIaMH, JKUIKOCTAMH M Tazamu. 3akoH Ilackansg. IlHeBMarnueckue MallMHBI.
3aBUCUMOCTh JIaBJICHUS JKUJKOCTH OT TIIyOMHBL. ['HMIpocTtatuyeckuil mapajokc.
CooOmaromuecs cocyibl. ['uapaBinyeckue MEXaHU3MBbl.

Atmochepa 3emunm u armocepHoe pgaBieHue. I[IpuuuHBI CylEeCcTBOBaHUS
Bo3ymHONW o6onouku 3emnu. OmnbiTr Toppuuennu. HM3mepenue artmochepHOro



JaBJIeHUsl. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 11t U3MepeHust aTMOCHEPHOTO JTABJICHUS.

JleiicTBUE KUIKOCTH W Ta3a Ha MOTrpyKEHHOE B HUX Teso. BbITankuBaromias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomiaBanue.

Jlemoncmpayuu

3aBHCUMOCTD JIaBJIEHUS Fa3a OT TEMIIEPATYPHI.

[Tepenaua naBieHUs KUJIKOCTHIO U Ta30M.

CooOmatromiyecs cocyabl.

I'mapaBnmyeckunii mpecc.

[IposiBnenune aeicTBUS aTMOCPEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHUJIBI OT O0BEMA MOrPYXKEHHOM YacTH Tena U
IJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

YcnoBue 1UIaBaHUA TEN: IUIABAHUE WJIM IIOTPYXKEHHE TeJl B 3aBUCHMOCTH
OT COOTHONIEHHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamophwvie pabomul u onvimol

HccnenoBanne 3aBUCHMOCTM Beca Tela B BOAE OT 00bEMa MOrPYyXKEHHOU
B KUJKOCTb YaCTH TEJA.

OrnpeneneHue BBITATKUBAIONIEH CHIIbI, JEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAIKUBAIONMIEH CHIIbI, JICMCTBYIOIIEH Ha TEJIO B
YKUJIKOCTH, OT MACCHhI TeJa.

OnbIThl, JEMOHCTPUPYIOLINAE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIbI, IEUCTBYIOIIEH
Ha TEJIO B JKUJIKOCTH, OT 00BEMA OTPYKEHHON B KUJKOCTh YaCTH TeJIa U OT TJIOTHOCTHU
KHUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHUE JIOJKU U OIpEAeieHue eé
IpPy30IOABEMHOCTH.

Pa3znen 5. PaboTa u MOIIHOCTB. JHeprus

Mexannueckas padota. MoOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs
peiuara. [IpumeHeHue mpaBuiia paBHOBECHS pbluara K OJOKY. «30JI0TOE€ MpPaBUIIO»
mexaauku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas s3Heprusi. Kunernueckas v noreHiumanbHas sueprus. [Ipespaiienue
OJIHOTO BUJ]a MEXaHUYECKON SHEPTUU B IPYroil. 3aKOH COXPaHEHUS SHEPTUU B MEXAHUKE.

Llemoncmpayuu
[TprMepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomsi u onvimol

Onpenenenne pabOThl CHIIBI TPEHHUS TPU PABHOMEPHOM JBM)KCHHM TeJa
10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.

HccnenoBanue yciaoBuil paBHOBECHS pblyara.



N3mepenne K11/l Hak1OHHOM MTIIOCKOCTH.
N3ydenne 3akoHa COXpaHEHUS! MEXAaHUYECKOW DHEPTUH.

8 KJIACC

Pa3nen 6. TenyioBbIe IBJICHUSA

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA.
Macca u pazMepbl aTOMOB ¥ MOJIEKYJ1. OTBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KHHETUYECKON TEOPHUH.

Mopenu  TBEpAOTO, IKUAKOTO H Tra3000pa3HOrO0  COCTOSHHM  BEIIECTBA.
Kpucramiueckne u amopdusie Tena. OObsiCHEHHME CBONCTB Ta3oB, KUJIKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJI0KEHUM MOJICKYJIIPHO-KUHETHYECKOM Teopun. CMaurBaHUe
Y KallWUIAPHBIC SIBIICHUS. TeIIOBOE pacIIuPEHNUE U CKATHE.

Temnepatypa. CBsi3b TeMHnepaTyphbl CO CKOPOCTHIO TEIUIOBOTO JBMIKCHHUS YAaCTHII.
Buaytpennsiss sHeprus. CrnocoObl U3MEHEHHS BHYTPEHHEW 2HEpruu: Tervionepenada u
coBepiieHHe paboThl. Buubl Temmonepegavy: TEIIONPOBOJIHOCTh, KOHBEKIIHS,
M3IIy4YEHUE.

KomnuecTBO TemimoThl. YaelbHAas TEINIOEMKOCTh BeEIIecTBa. 1emIooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTo OanaHca. [lmaBieHue m oTBepicBaHHE
KPUCTANTIMYECKUX BEIIECTB. YJieNbHAs TemioTa IuiaBieHus. llapooOpazoBaHue u
koHneHcarusl.  Wcmapenwe. Kumenuwe. VYjaenpHas Temiora IMmapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(EPHOTO JaBIICHUS.

BrnaxxnocTh Bo3ayXa.

DHeprus TOIIuBa. Y ejbHas TeII0oTa CTOpPaHusI.

[Tpunnmner paboTel TemnoBbix aBurateneit KIT/ termmoBoro aeuratens. TernmoBbie
JIBUTATEU Y 3alIMTA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MTPEBPAICHUS SJHEPTUU B TEMJIOBBIX MPOLIECCaX.

Jlemoncmpayuu
Ha6nronenune 6poyHOBCKOTO TBUKEHUS.
Habmronenune nuddysumn.
Habmronenue sBiaeHui CMauyuBaHUS M KaTWJUIIPHBIX SIBJICHUM.
Habnronenue TenioBoro paciimpeHus Ted.
N3MeHeHne nmaBieHUs Tra3a IIpd HM3MEHEHMHM O00bEMAa M HarpeBaHUU WM
OXJIAXKJICHUM.
[IpaBuna uamMepeHus TeMnepaTyphl.
Bunbl Tenonepenaym.
OxnaxxaeHue nmpu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHnn paboThl BHEITHUMH CUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEHN pa3IUYHBIX BEIIECTB.
Habmronenue kumnexus.
Habmnronenue nmocrossHCTBa TeMIIEpaTyphl MPH TIJIABICHUY.



Mojenn TEMIOBEIX ABUTATEIICH.

Jlabopamophvie pabomul u onvimol

OnbIThI 110 0OHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIU caxapa.

OnpIThl 10 HAOMIOJEHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeJl.

Omnpenenenve NaBaeHUs BO3IyXa B OaJIJIOHE IITPULIA.

OneITHl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTb JIaBJIEHHUSA BO3AyXa OT €ro o0béma u
HarpeBaHUsI WM OXJIAXKICHHSL.

[IpoBepka runore3bl JIMHEHHONM 3aBUCUMOCTM JUIMHBI CTOJIOMKA KMJIKOCTU
B TEPMOMETPUYECKOHN TPyOKE OT TEMIIEPaTypBhl.

HabGnronenue n3MeHeHnsi BHyTPEHHEN SHEPIUHU Tela B pe3yJibTaTe TeIuionepeaadn
U pa0OThI BHEIIHUX CHJL.

HccnenoBanue siBIIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW M ropsyei
BOJBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJAOM MpH TEIJI0O0OMEHE
C HarpeThlM METAINYECKUM LUIUHAPOM.

Ornpenenenue y1eapHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca uCIapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue y1eIbHON TEMIIOTHI IIaBIEHUS JIbJA.

Pa3znes 7. DiiekTpryecKue M MATHUTHBIE SIBJIEHUS

OnekTpu3auus Tel. J[Ba poaa dIEKTpUYECKUX 3apsiaoB. BzaumopeicTeue
3apsHKEHHBIX Tell. 3akoH KynoHa (3aBUCHUMOCTh CUIIbI B3aUMOJEHCTBHS 3apSyKEHHBIX TEJ
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXIY TEJIAMH ).

Onektpuueckoe rmone. Hanpssk€HHOCTh  AnekTpuyeckoro mons. [IpuHnomn
CYyNEPHO3ULINU JIEKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu »saexkTpuueckux 3apsoB. OJIEMEHTApHBIM JJIEKTPUYECKUM 3apsil.
Crpoenue aroma. ITpoBOAHMKH M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsza.

DIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOT0 ToKa. MICTOUHHUKHN
NOCTOSHHOTO TOKa. JIEHCTBUS 3IEKTPUYECKOro TOKa (TEIJIOBOE, XWUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KHIKOCTAX U Ta3ax.

OnekTpuueckas nenb. Cuna Toka. DieKTpuieckoe HamnpspkeHue. COnpoTUBIIECHUE
IIPOBOJHUKA. YJIEJIbHOE COINPOTUBIECHUE BewlecTBa. 3akoH OMa [is y4yacTka LEIu.
[locnenoBaTenbHOE M NApPAJLIEIBHOE COEUHEHNUE POBOIHUKOB.

PaboTa u MOITHOCTH 3JIeKTpUYECKOro Toka. 3akoH Jkoyns—Jlenua. Dnekrpuyeckue
MU ¥ TIOTPEOUTENN ICKTPUIECKOU dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

IToctostHHbIE MarHuThL. B3anmoAelCTBHME NOCTOSHHBIX MAarHUTOB. MarsHurtHoe
nosie. MarauTHoe noJie 3eMJIM U €ro 3HaueHHe i KU3HU Ha 3emie. OnbIT Dpcerena.



MarnuTHOE MoJie BJIEKTPUYECKOrO0 TOKA. I[puMEHEHHE 3JIEKTPOMAarHUTOB B TEXHUKE.
JIelicTBHE MarHUTHOTO II0JIS1 HA NIPOBOJHUK C TOKOM. DJIEKTPOJBUIaTelb MOCTOSHHOTO
ToKa. Mcrmonp30oBaHue DIIEKTpOABUIATENEM B TEXHMYECKHX YCTPOMCTBaX U Ha
TPAHCIIOPTE.

Onbitel ®Dapanes. SBneHue snekTpoMarHUTHOM WHAYKIMHU. IlpaBuino Jlenua.
OnekrporenepaTop. CnocoObl NOIYYEHHS ANEKTPUUECKON SJHEPTUU. DIIEKTPOCTAHIIMHU Ha
BO300HOBJISIEMBIX HCTOUHUKAX SHEPTUH.

Jlemoncmpayuu
DIIeKTpU3aLus Tedl.
JIBa pona 3JIEKTpUUECKHUX 3apsI0B U B3aUMOICCTBUE 3APSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS MHAYKIIHS.
3aKOH COXpaHEHHUS IICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKY M JUBIEKTPUKH.
MogaenupoBaHue CUIIOBBIX JTUHUM AIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeHCTBUS IIEKTPUIECKOTO TOKA.
DIIEKTPUYECKUN TOK B KHUJKOCTH.
["a3oBbI1i paspsia.
N3mMepenue cuiibl TOKa aMIepMETPOM.
N3Mepenue 3JIeKTpUUeCKOro HanpsiKEHNUs BOJIbTMETPOM.
PeocraTt 1 marazud cOonpoTHUBIICHUM.
B3anMmopelicTBUE TOCTOSHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH PA3ACICHUS MOJKOCOB MATHUTA.
MoenupoBaHre€ MarHUTHBIX MOJIEWA MOCTOSIHHBIX MArHUTOB.
OneiT Opcrena.
MarnuTtHoe noJie ToKa. JJIeKTPOMAarHur.
JlelicTBHE MarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.
DJIEKTPOJABUTATEND TOCTOSHHOTO TOKA.
HccnenoBanue aBiaeHUS 3IEKTPOMArHUTHON UHAYKIIVH.
OmnebiTel @apanes.
3aBHCUMOCTb HAITPABIICHUSI MHIYKIIHOHHOT'O TOKA OT YCIIOBHI €r0 BO3HUKHOBEHHMSL.
DIIEKTPOreHEePaTOp MOCTOIHHOTO TOKA.

Jlabopamophwvie pabomul u onvimol
OnbITH IO HAOTIOICHUIO STIEKTPU3AINH TEJI HHIYKIIUEH U TIPU CONIPUKOCHOBEHHH.
HccnenoBanne nelCTBUS SJIEKTPUUECKOTO OIS HA POBOTHUKH M TUDJICKTPUKH.
COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN TIENTH TTOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIIBI TOKA.
W3mepenue u peryIinpoBaHUe HATIPSKCHHSL.
HccrnenoBanue  3aBUCUMOCTH  CHJIBI  TOKa, HMAYIIETO  4Yepe3  Pe3UCTop,
OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
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OnpITEl, JIEMOHCTPUPYIOIIHME 3aBUCUMOCTH  JJIEKTPUYECKOTO  CONPOTUBIIEHUS
IIPOBOJIHHUKA OT €r0 JUIMHBI, IUIOIIAAH IIOIIEPEYHOr0 CEYECHUS U MaTepuala.

IIpoBepka npasuiia CI0KEHUS HANPSHKEHUM IIPU ITOCIEI0BATEILHOM COCIMHEHUHN
JBYX PE3UCTOPOB.

[IpoBepka npaBuiia st CUIIBI TOKA MPH MAPAIIIENBHOM COETMHEHUHN PE3UCTOPOB.

Onpenenenue pabOTHI 3EKTPUUIECKOTO TOKA, UIYIIEr0 Yepe3 Pe3UCTOp.

Ornpenenenrne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

HNccnenoBanue  3aBUCMMOCTM  CWJIBI  TOKA, MAYLIETO  4Y€pe3  JIaMIIOUKY,
OT HANPSHKEHUS HA HEH.

Onpenenenne KIIJ[ HarpeBaTens.

HccenenoBanye MarHUTHOTO B3aUMOIECHCTBUS IIOCTOSIHHBIX MaIrHUTOB.

N3yyeHne MarHUTHOrO MOJIS MOCTOSSHHBIX MAarHUTOB IMPU UX OOBEIMHEHUU H
pa3ieiICHUHN.

HccnenoBanue neMCTBUSA ANEKTPUUECKOTO TOKA HA MATHUTHYHO CTPETIKY.

OnpITEl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJIECHCTBUSA KATyLIKH
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUs TOKA B KATYIIKE.

N3yyeHue neicTBUsI MArHUTHOTO TIOJIS1 HA IIPOBOJHUK C TOKOM.

KoncTtpyupoBanue u usyyeHue padoThl AJIEKTPOIBUTaATENS.

Nsmepenue KIIJI anekTpoaBUTraTeibHON yCTaHOBKH.

OMNBITHI IO UCCIIETOBAHUIO SBJIECHUS AJEKTPOMAarHUTHOM MHIYKIIMU: UCCIIEOBAHNE
V3MEHEHUN 3HAYCHUS U HAIIPABJICHUSI MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannyeckue siBJIeHUSA

Mexanuyeckoe  JIBWXKeHME. MarepuanpHas  Touyka. Cucrema  oTcuéTa.
OTHOCUTEIBLHOCTh ~ MEXAHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  MPSMOJMHENHOE
nBmxkeHue. HepaBHOMepHOe mpsiMoiiMHEHHOE B KeHUE. CpeaHsas W MIHOBEHHas
CKOPOCTb T€Ja P HEPABHOMEPHOM JBHKEHUH.

Yckopenne. PaBHoyckopeHHOe npsiMosinHetHOe BrkeHue. CBOOOHOE MaJIeHue.
OmngwiTel I'anmunes.

PaBHoMepHOE nBM>KeHHE MO OKpykHOcTH. Ilepuon u wacrora oOpaileHus.
JIuHeHas u yriioBasi CKOPOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprorona. Bropon 3akon Herorona. Tpermii 3axon Hsrorona.
[TpyHUMIT CyTIEpTIIO3UIIUNA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUJIa TPEHHUSI CKOJIBXKEHMS, CUJia
TPEHHUS TTOKOSI, APYTHUE BUbI TPEHUSL.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHHUS.
JBmxenue maner Bokpyr CosHia. IlepBas kocMuueckass ckopocth. HeBecoMocTh u

Heperpy3Ku.
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PaBHOBecue MarepuanbHOl TOYKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPOTO TeJIa C 3aKPEINIEHHOMN OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsbkecTn.

Nmnynsc Tema. M3menenune wnmiynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHMS
UMITyJIbca. PEakTHBHOE IBUKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TspKecTH, YyNpyrocTd, TPEHUS.
CBs3b sHEpruu U padboTsl. [loTeHnanbHas sHeprus Tena, MOJAHATOTO HaJl TOBEPXHOCTHIO
3emun. [loTeHIManbHas sHeprus cxkatou npyxuHbel. Kunernueckas sneprus. Teopema o
KMHETHYECKOW SHEPIrUH. 3aKOH COXPAHEHUSI MEXAaHUYECKOW dJHEPIHH.

Llemoncmpayuu

Habmroneare MeXaHM4IeCKOTo ABMKCHHS TeJIa OTHOCUTEIBLHO Pa3HBIX TN OTCUETA.

CpaBHeHHE ITyTeW U TPaeKTOPHIl ABUKEHHUS OJTHOTO M TOTO K€ T€Ja OTHOCUTEIIHHO
pa3HbIX TEJ OTCYETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MTPSAMOJIMHENHOTO JIBUKECHMUS.

HccnenoBanue npu3HaKoB PaBHOYCKOPEHHOTO ABHKEHHS.

Habmronenue nBmxeHus Teaa mo OKpy>KHOCTH.

HaGmonenne MexaHWYECKUX SBJICHMM, TPOUCXOJAIIMX B CHUCTEME OTCuéTa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHUH OTHOCHUTENIPHO KaOMHEeTa
dusukn.

3aBHCUMOCTh YCKOPEHHS TEIa OT MAcChl TEJIA U ICMCTBYIOIIEH HA HETO CHJIBI.

HaGnronenue paBeHCTBA CHIT IPU B3aUMOICHCTBHUH TEIT.

H3meHenue Beca Tea npu yCKOPEHHOM JIBUKCHUU.

[Tepenava ummyJsibca Ipu B3aUMOACHCTBUY TEJL.

[IpeoOpazoBaHus 3HEPTUM MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue uMITyJibca Py HEYNPYyroM B3auMOICCTBHM.

CoxpaHeHne UMITyJIbCa MPHU a0COIOTHO YIIPYTOM B3aUMOJICHCTBHUMU.

HaOnronenue peakTUBHOTO JBUKEHHUS.

CoxpaHeHHne MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MaJCHUH.

CoxpaHeHHE€ MEXaHMYECKOM OHEPruu TMpH JBWKCHUW Tella TOJ JeHCTBUEM
MpY>KUHBI.

Jlabopamopnvie pabomul u onvimoi

KoHcTpyHnpoBaHue TpakTa Juisl pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JABUKECHUS
HIapyKa WK TEIeXKKH.

Omnpenenenue cpeHE CKOPOCTH CKOJIbKEHHsI OpycKa WM JBMXKEHHS IIapuKa Mo
HAKJIOHHOU IIJIOCKOCTH.

OnpeneneHue yCKOpeHUs Tela IPU PaBHOYCKOPEHHOM JABMXKCHUM IO HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanye 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKEHUHU
0e3 HayalbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €cid NpPU PAaBHOYCKOPEHHOM JIBHJKEHHHM 0€3 HadallbHON
CKOPOCTH IIyTH OTHOCATCS KAK PsAJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE IIPOMEKYTKH
BPEMEHU OJINHAKOBBI.
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HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHHSI CKOJBXKEHUSI OT CHJIBI HOPMaJIbHOIO
JIABJICHUSL.

Onpenenenne ko3¢ puULreHTa TPEHNUS CKOJIBKEHMUSL.

Ornpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenrie pabOThl CHJIBI TPEHHs MpPU PABHOMEPHOM JBIDKEHUHM —Tela
10 TOPU30HTAJILHOM MOBEPXHOCTH.

Omnpenenenne padOThl CHIIBI YIPYTOCTH IPHU HNOIBEME Ipy3a C MCIOIb30BaHUEM
HEMOJIBM)KHOT'O U MOABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexanuveckne KoJ1e0aHUSI U BOJTHBI

KonebarensHoe naBuxeHue. OCHOBHBIE XapaKTEPUCTUKUA KoOJeOaHWM: TEPHO/I,
4acToTa, aMIUINTyAa. MareMaTudyecKuidl W NPYKUHHBIM MasTHUKH. [IpeBpamieHue
DHEPTUU MIPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxatoniue kosnebanus. BeiHyKneHHbie koyeOanus. Pezonanc. Mexanuueckue
BOJIHBI. CBOICTBa MexaHWYecKUX BOJIH. [IpomonpHble U momepedHble BOJIHBL. J[muHa
BOJIHbI U CKOpPOCTh €€ pacrnpocTpaHeHus. MexaHWYecKue BOJIHBI B TBEPIIOM TEIeE,
CEHCMUYECKHUE BOJIHBI.

3Byk. I'poMkocTs 3Byka u BbicoTa TOoHa. OTpaxkeHue 3Byka. MHdpa3Byk u
YIBTPa3BYK.
Jlemoncmpayuu

Habmonenue konebanuii Te moj AeHCTBUEM CUIIBI TSDKECTH U CHITBI YIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.

Habmronenune BeIHYXICHHBIX KOJICOAHHWH M pe30HaHCA.

Pacnpoctpanenue npooJIbHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).

HaOnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamophwvie pabomul u onwvinmol

Omnpenenenre 4aCTOTHI M MepHoa KoJieOaHUH MaTEMaTHIECKOTO MassTHHUKA.

OmnpeneneHre 4aCTOTHI M Meproa KoJieOaHUH MPYKUHHOTO MasTHAKA

HccnenoBanue 3aBUCUMOCTH TepHOIa KOJIeOaHWA TOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnemoBanne 3aBUCUMOCTH  TiepHoAa KojeOaHWH TPY)KMHHOTO —MasiTHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH IMEpHUOJia KOJIeOaHU! rpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl rpy3a.

OnbITEI, JEMOHCTPHUPYIONIUE 3aBUCUMOCTH IEpUOAa KOJICOAHWNW TPYKUHHOTO
MasiTHUKA OT MAcChl Ipy3a M >KECTKOCTHU MPY>KUHBI.

N3mepenne yckopeHust CBOOOTHOTO TTaICHHSL.

Pa3nen 10. DnekTpoMarHuTHOE MOJI€e M 3JIEKTPOMATHUTHbIE BOJIHBI
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DIEKTPOMarHuTHOE T0JIE. DIIEKTPOMAarHuTHbBIE BOJIHBI. CaoiicTBa
JNEKTPOMArHUTHBIX  BOJH. Illkanma osnexkrpomarHuTHbIX — BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSI3H.

DnexkTpomMarHuTHas npupoja ceeta. CkopocTs cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoaHoBBIE CBOICTBA CBETA.

Jlabopamophvie pabomul u onvimol
N3yuenue cBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOILBIO MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbIE AABJICHUS

JlyueBas mozmens cBera. Mcrounnku csera. [IpsamosMHENHOE pacnpoCTpaHEHHUE
ceera. 3armeHuss Connua u Jlywel. Otpaxkenue cBera. I[lmockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

IIpenomnenue cBera. 3aK0oH npesoMieHus cBeta. [lonHoe BHyTpeHHEe OTpakeHne
cBera. lcnosib30BaHuE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xox mydeid B nuH3e. Onrtuyeckas cuctema ¢oToarmapata, MUKPOCKOTA |
Teneckomna. ['na3 kak ontudeckas cucremMa. bim3opykocTh U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro ceera B criektp. OnbiThl HetoToHA. Clio)keHHE CIIEKTpaIbHbBIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu
[IpsimonuHEHOE pacpOCTpaHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonydenne n3006pa>keHHi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHYECKUNA CBETOBO/I.
Xon nydeil B cobuparoiieii TnH3e.
XO0J1 Iyder B pacCEeUBAIOLLEH JIMH3E.
[Tonydenne n300pa>keHU C MOMOIIBIO JTUH3.
[Tpunnun nevictBus poToanmnapara, MUKPOCKOIIA U TEJIECKOTA.
Mogens ria3sa.
Paznoxxenue 6emoro ceera B CIIEKTP.
[Tomyyenue Genoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamophwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHHsSI CBETOBOTO JTy4a OT yIJIa aJcHUS.
N3yuenune xapakTepUCTUK U300paKeHUs MIPEAMETA B TNIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTJia MPEJIOMIICHHS] CBETOBOTO JTyda OT YIJIa MaieHuUs
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tonydenne n300pakKeHHI ¢ TOMOIIBIO COOMPAFOIIEH JIMH3BI.
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Omnpenenenue GOKYCHOrO pacCTOSHUS U ONTUYECKON CUIIbI COOMPAIOLIECH JTUH3BI.

OmnBbITHI IO Pa3I0KEHHIO OEJI0T0 CBETA B CIIEKTP.

OnbITHl 10 BOCHPUATHUIO L[BETA NIPEIMETOB IPU UX HAOJIIOJEHUU Yepe3 LIBETOBBIE
(UIBTPBL.

Pa3nen 12. KBantoBble IBJICHUA

Oneitel Pesepdopna u mutanerapHas mojenb atoma. Mogens atoma bopa.
Hcnyckanue u norioneHue ceera atomoM. KBantsl. JInHeiuaTeie CEKTPHI.

PanmnoaktuBHOCTB. Anb(a-, 6eTa- u ramMma-usnydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyxnonnas momens atromHoro siapa. M3oronsl. PaguoaktuBabie npeBpamienus. [lepuon
MoJypacnajia aTOMHBIX siEp.

SAnepHble peakiiuy. 3aKOHbI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHCEII. DHEPTHs
CBSI3M aTOMHBIX sijiep. CBsI3b Macchl M SHEpruM. Peakinuu cuHTE3a W JEICHUS SEp.
Ncrounuku sueprun CostHIA U 3BE3 .

Snepnas oHeprernka. JIeWCTBUS paJIMOAKTHBHBIX HW3JIYYEHUH Ha KUBBIC
OpTraHU3MBbl.

Jlemoncmpayuu
CrexTpbl U3JIy4eHHUs U MOTJIOICHHUS.
CnekTpsl pa3nu4HbIX Ia30B.
CnekTtp Bomopoaa.
Ha6nronenue TpekoB B kamepe Busbcona.
PaboTa cuéTurka MOHU3UPYIOMIMX U3TYYEHUH.
Perncrpanus uznydeHus: NpUpOIHBIX MUHEPAJIOB U IMTPOITYKTOB.

Jlabopamopnwvie pabomsi u onvimol

HalGnronenue CriomHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBaHre TPEKOB: M3MEPEHHE SHEPIMM YACTHUIBI 110 TOPMO3HOMY IYTH
(o doTorpadusam).

N3mepenune painoakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-00001Ia0IMIT MOLYJIb

[ToBTOpUTENHHO-0000MAIOMIMKA MOAYJb TpEeAHa3HAYeH JUJIsi CUCTEeMAaTU3alMh U
0000111eHHs TIPEIMETHOTO COZEP>KAaHUS U OIbITa ACSATENbHOCTU, MPUOOPETEHHOTO MpHU
U3yYEeHUH BCEro Kypca (HU3MKHM, a Takke Jisi TMOArOTOBKM K OCHOBHOMY
roCcyJIapCTBEHHOMY AK3aMEHY 10 (hU3UKe /7151 00yHarolUXCsl, BHIOPABIIUX ATOT YUEOHBIN
peMerT.

[Ipn wu3yueHHH MAHHOTO MOAYJS PEATU3YIOTCS W CUCTEMATHU3UPYIOTCS BUJIbI
NESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTHXKEHHE MPEAMETHBIX HU
MeTarnpeaMeTHbIX IUTAHUPYEMBIX pe3ynbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAy4YHasl TI'PAaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIIEOBaHUS
SIBIICHUW TIPUPOJIBI U TEXHUKHU, OBJIAJICHHE YMEHUSIMU OOBICHATh (PU3UUECKUE SIBIICHUS,
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IIPUMEHSIS TOJyYEHHBbIE 3HAHWs, pelmarh 3aJadyd, B TOM YHUCJIE KAayeCTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIMATBHO AESTEIBHOCTHBIN XapaKTEP JAHHOIO pa3jeia pealu3yercs 3a CUET
TOTO, UTO OOYYAIOIIMECs BHIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM IIpejiaraeTcs:

Ha OCHOBE MOJIyYEHHbIX 3HAHUW PAcCMO3HABATh U HAYYHO OOBACHATH (PU3HUYECKHE
SIBJICHUS B OKPY’KaIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HU;

MCITI0JIb30BaTh HAYYHbIE METObI UCCIEI0BAHMS (PUINUYECKUX SIBJICHUM, B TOM YHCIIE
JUISL TPOBEPKHU TUIIOTE3 U MOJIyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMEp, NPAKTHYECKOTO HCIIOJIb30BaHUSA PA3JIMYHBIX HCTOYHHKOB
HHEPIUH Ha OCHOBE 3aKOHA IIPEBPAILECHNS U COXPAHEHHUs] BCEX U3BECTHBIX BUIOB JHEPTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3nkn Ha ypOBHE OCHOBHOrO OOINEro oOpa3oBaHUs HaIpaBJICHO
Ha JOCTIKECHHUE JUYHOCTHBIX, METAIPEIMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe m3yuenus (U3MKU HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
y oOy4arorerocst 0yayT chopMupoBaHbl ClIETyIONTUE TNYHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHHUS:

NpOSIBJICHUE HMHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHMIO POCCHMCKON
(u3HUECKON HAyKU;

LHEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpakKAaHCKOT0 M TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:
TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXKJIEHUM OOILECTBEHHO-3HAUYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM TOCTHKEHUIN (PU3UKU;
OCO3HAaHHE BAJXHOCTH MOPAIbHO-3TUYECKUX MPHUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) 3¢TeTHYECKOr0 BOCITATAHMA:
BOCIIPHUATHE OSCTETUYECKMX KadecTB (DHM3MUYCCKOW HAyKH: €€ TrapMOHHYHOTO
MOCTPOCHHSI, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IeHHOCTH HAYYHOTO MO3HAHMSI:

OCO3HaHUE LIEHHOCTH (D)U3MUECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIIONIEH KYJIBTYPBI;

pa3BUTHE HAy4yHOH J10003HATENbHOCTH, MHTEpeca K HCCIEIOBATEIbCKOM
NEATEIbHOCTH;

5) popmMupoBaHusi KyJbTYPbI 310POBbSI M SMOIMOHATBHOT0 0JIATONOJIYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAKHOCTH MPaBUJI 0€30ITaCHOTO TTOBEACHUS HAa TPAHCTIOPTE, Ha
JIOpOTax, C BNEKTPUUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B JIOMAITHUX YCIOBHSIX;
c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOTO K€ MpaBa y APYroro 4eioBeKa;

6) TPy/10BOT0 BOCIIUTAHUS :

aKTUBHOE YYaCTHE B PCEIICHWHM TPAKTHYECKUX 3amad (B paMKaX CEMbH,
0o0pa3oBaTeIbHOM OpraHu3alu, TOopojaa, Kpas) TEXHOJOTUYECKOM M COlUabHOU
HAIPaBJICHHOCTH, TPEOYIOMINX B TOM YUCIIC ¥ (PU3NUSCKUX 3HAHHM;

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TpodeccHii, CBsI3aHHBIX C (PU3UKOK;
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7) 3K0JIOTHYEeCKOT0 BOCIIUTAHMS:

OpHEHTaIlMs Ha MpUMeHeHne (U3MYECKUX 3HAHUU JJI PEHIeHHs 3a7a4 B 001acTu
OKPYXKarouen cpeibl, INTAHUPOBAHUS ITOCTYIIKOB U OLIEHKU UX BO3MOXHBIX ITOCIEACTBUI
JUISL OKPYIKAKOLLEH Cpebl;

OCO3HaHMeE TII00ATBHOT0 XapaKTepa YKOJIOTHYECKUX MTPOOJIEM U Iy TeH UX PEIICHUS;

8) amanTanuu K N3MeHSIOIINMCS YCJIOBHSIM COIMAJIBLHOI M IPUPOIHOI cpeabl:

NOTPeOHOCTh BO B3aMMOJEHCTBUU IPHU BBINOJHEHUHU HUCCIEAOBAHUI M MPOEKTOB
(M3HYECKON HaNPaBIEHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSM JIPYTHUX;

NOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTD;

noTpeOHOCTh B JOPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YuCie (POPMYIUPOBATH UCH,
HOHATHUSA, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHuE Ne(PUINUTOB COOCTBEHHBIX 3HAHMW W KOMIIETEHTHOCTEH B oO0nacTu
bu3ukuy;

IUTAHUPOBAHUE CBOETO Pa3BUTHUSL B MPUOOPETEHUU HOBBIX (PU3NYECKHX 3HAHUU;

CTPEMJICHHE aHAJM3UPOBAaTh U BBIABISITH B3aUMOCBS3M MPUPOJBI, OOLIECTBA U
HPKOHOMMKH, B TOM YHCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHUIA,

OLICHKA CBOUX JACHUCTBUHU C YUYETOM BIIMSAHUS HA OKPYKAIOLIYIO CPEAY, BO3SMOXKHBIX
r7100a71bHBIX ITOCIEICTBUM.

METANPEIMETHBIE PE3YJIBbTATBI

B pesynbpTaTe ocBOEHMS MporpaMMbl MO (PU3HUKE HAa YPOBHE OCHOBHOI'O OOIIIETO
obOpazoBaHus y oOyd4aromierocsi OyayT chopMUpPOBAaHbI METANPEIMETHBIE PE3yJIbTaThl,
BKJTFOYAFOIIKE TT03HABATEIBHBIC YHUBEPCAbHBIC yUeOHbIC ICHCTBUS, KOMMYHHUKATHBHBIC
yYHUBEpCaIbHBIC YUCOHBIE ICHCTBUS, PETYJISITUBHBIC YHUBEPCAIILHBIC YICOHBIC JICHCTBUS.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIC Y4eOHbIE MeMCTBUS
ba3oBble jlornyeckue 1eMcTBUA:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBJICHUIN);

YCTaHABIMBAaTh  CYIIECTBEHHBIH  NpPU3HAK  KjIaccU(UKAIMHM,  OCHOBaHUS
JUTst 000OIIEHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEYUS B paCCMATPUBAEMBbIX (haKTax, JaHHBIX
¥ HAOJTIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBJISITh IPUUMHHO-CIIE/ICTBEHHbBIE CBSI3M MPHU W3YUYEHUU (PU3HUYECKUX SIBJICHUHN U
IPOLIECCOB, JeNiaTb BbIBOJBI C HCIIOJIB30BAHUEM JEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOUE€HU, BBIABUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NYECKUX BEITUYMH;

CaMOCTOATEJILHO BBIOMpaTh CHOCOO pemeHus ydeOHOW (u3nyeckod 3agauu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHUS, BBIOOp HanboJiee MOIXOASIIEro C YYETOM
CaMOCTOATEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB).
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Ba3oBble ncciienoBareibcKue 1elCTBUA:

UCIIOJIB30BaTh BOMPOCHI KaK WCCIIENOBATECILCKHA HWHCTPYMEHT ITO3HAHWS,

POBOJUTh 10 CAMOCTOSITEIPHO COCTABIICHHOMY TUIAHY OIBIT, HECIIOXKHBIN
(bU3UYCECKUIT  DKCIIEPUMEHT, HEOOJbIIOe HCClea0oBaHue (HU3NUYSCKOro  SBJIICHUS,

OLIEHUBATh HA MPUMEHUMOCTH H JIOCTOBEPHOCTh HH(POPMAIIHIO, TOTyICHHYIO B XOJIC
WCCJICIOBAHUS WJIU DKCIICPUMEHTA,

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPeE3yJbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE JIajibHEHIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh MPENOI0KECHUS 00 WX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanueii:

OPUMEHATh Ppa3JIMYHbIE METOAbl, MHCTPYMEHThl U 3alpochl IpPH IOUCKE
U oTOOpe MHGpOPMAIUKA WIH JAaHHBIX C YYETOM MPEJIOKEHHON y4eOHOU (Pu3nuecKkon
3aJ1a4uu;

aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETUPOBATh  HH(OpPMALNIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENLHO BHIOMPATh ONTUMAIbHYIO (pOpMY MpeAcTaBieHUs] HHDOpMaALUU U
WIITIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMM CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoi U UX KOMOMHAIIUSIMHU.

KoMMyHUKaTHBHBIC YHUBepPCAJbHbIE YueOHbIEe eiiCTBHSL:

B X0J€ O0OCYyXJIeHHs y4eOHOro Mmarepuasna, pe3yJbTaToB JIabOpaTOPHBIX pPadoOT
Y MIPOEKTOB 33J1aBaTh BOIIPOCHI 1O CYIIECTBY 00CYK/1aeéMOW TEMBI M BHICKA3bIBaTh HJICH,
HaIlEJICHHBIC HA PEIICHUE 3a/1a4d U TIOIJIep KaHue 0JarokKenaTeIbHOCTH OOIICHHUS,

COTIOCTaBIISAITh CBOM CYXIICHUS C CYXICHHSIMH JPYTUX YYaCTHUKOB JUAJIOra,
0OHapyXMBaTh Pa3IMUNE U CXOJCTBO TO3UIUH;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTAX;

nyOJUYHO TIPEJACTABIATH PE3YJbTAThl BBIMOJHEHHOTO (U3MYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMSI, TPOCKTA).

MOHUMATh M UCITOJIH30BATh MPEUMYIIECTBA KOMaHAHOW U MHIUBUIYATHLHOU PabOTHI
IIPY pEIICHUU KOHKPETHOW (PU3NIECKON TPOOIEMBI;

MPUHUMATh 1€ COBMECTHOW JESITEIIbHOCTH, OPTaHW30BBIBATH JCHCTBUSA MO €&
JTOCTIDKCHUIO: PACTIPECIISITh POJIH, 00CYX IaTh MPOIECCHI U PE3yIbTaThl COBMECTHOM
paboThl, 00001IaTF MHEHHUS HECKOJIBKHX JIIOJICH;

BBHITIOJIHATHh CBOIO YacCTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJibTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUA C JPYTUMHU WIEHAMU KOMAaH/IbI;

OLICHMBATh KaueCTBO CBOEro BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
CaMOCTOATENbHO CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHUS.
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PerynsiTuBHbIe YHUBeEpPCAJbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B JKU3HCHHBIX W YYEOHBIX CHTYaIlUsX, TPEOYIOMUX IS
penieHns GU3NIECKUX 3HAHUM;

OPHEHTHUPOBATHCS B PA3TMYHBIX MOAXO0JaX MPUHATHS PEIICHUN (MHINBUIyaTbHOE,
NPUHATUE PEUICHUS B TPYIIS, IPHHITHE PEIICHUHN TPYIIION);

CaMOCTOSATEITLHO COCTABJISITh AITOPUTM peIeHUsT (GU3NICCKON 3a1adil WK TUIaHa
UCCJICIOBaHUS C YYETOM HMEIOIIMXCS PECypCcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATH MpeIaraeMble BapHAHTHI PEIICHHA;

JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHATBLHBIH HHTEJLICKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYalluH U MPEIJIarath MiaH €€ N3MEHEHNUS,

OOBSICHSITh MPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHUS) pe3yJIbTaTOB JEATEIIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B [IEATECIIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHECHUS
(Gbu3MUeCKOro HCCIEIOBaHUSl WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIHNXCS CUTYyallui, yCTAaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEHU U YCIOBHSIM.

CTaBUTh c€0s Ha MECTO JAPYroro 4YejloBeKa B XOJ€ Clopa WIH JIUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIrOTO.

MpU3HABaTh CBOE MPaBO Ha OMMOKY NpH pelmieHnH (U3NIECKUX 3aaad  WId
B YTBEPKJACHUSIX HA HAYYHBIEC TEMbI M TAKOE K€ MIPaBO JPYyTOro.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh TOHATHUS: (PU3MYECKUE M XHUMHUYECKHE SIBJICHUS, HaOIIOJCHUE,
HKCHEPUMEHT, MOJEJb, TUIOTE3a, €IWHUIBl (U3NYECKUX BEIUYMH, aTOM, MOJIEKYyJa,
arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE), MEXAaHUYECKOE
JBUKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPAMOJUHEHHOE),  TPaeKTOpus,
paBHOJEHCTBYIOIIAs cuil, JAeopmanus (ympyras, IUJIaCTHUECKasl), HEBECOMOCTb,
COOOIIAOIINECS COCYbL;

paznuyath sBiAeHUs (auddy3us, TEIOBOE ABWKEHUE YacTHI BELIECTBA,
PaBHOMEPHOE JIBI)KEHUE, HEPAaBHOMEPHOE JIBH)KEHUE, MHEPLIMS, B3aUMOJAEHUCTBUE TET,
paBHOBecHE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBIO BpAILCHHs, Mepenada JdaBiICHUS
TBEPABIMU TENaMH, XKUAKOCTIMU M razamMH, aTMOC(EpHOE JaBIICHHE, IUIABaHUE Tel,
IPEBpALICHUs] MEXAaHUYECKOW SHEPIUr) MO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh MPOSIBJICHUE HM3YYEHHbIX (PU3NYECKHUX SIBICHUUW B OKPY’KaIOIIEM
MUpE, B TOM uucie (PU3HMUeCKUe IBJICHHsS B IPUPOJIE: IPUMEPHI ABMXKEHUS C PA3TUYHBIMU
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CKOPOCTSIMH B JKMBOM M HEXHUBOM INPUPOJE, NECUCTBUE CWIIBI TPEHUSA B IPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpHOro IaBJIEHUsS Ha XUBOW OpraHu3M, IUIABaHHE pBbIO,
pblYard B Telie YeJOBEeKa, NMPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33aady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKM) (U3HUECKUX SIBICHU;

ONHUCHIBAaTh M3yYEHHbIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCHOIb3Ys
¢u3nueckre BeIUUMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTb,
CPEIHssI CKOPOCTh, CUJla YIIPYTOCTH, CHIIA TSXKECTH, BEC TEJa, CWJIA TPEHUs, JaBICHUE
(TBEépHoOro Tena, >KUAKOCTH, ras3a), BbITAJIKMBAIOIIAsh cujla, MEXaHM4YecKas pabora,
MOIIIHOCTh, TUJIEYO CHJIbI, MOMEHT CHJIbI, KO3(D(PUIMEHT TMOJE3HOr0 JACUCTBUS
MEXaHU3MOB, KHHETHYECKAas] W NOTEHLMAJIbHASI SHEPIUs), IPU ONUCAHUU NPABHIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIIOIb3YEMBIX BEIMYHUH, UX 0003HAYEHUS U €IMHULIBI
(¢u3nyecKkux BEIUYMH, HAXOAUTh (HOPMYIbI, CBS3bIBAIOIIME JaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpaUKH H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEJIMUUH,

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHHSI W MPOIECCHI, MCIOJb3Ys
npaBuUiia CIOXKEHUsI CUJl (BIOJIb OJHOW MpsMOii), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, mpaBuiIo paBHOBECHs ppluara (010Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXAaHWYECKOM HHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3NYECKUE SBICHUS, MPOIECCHl U CBOWCTBA TN, B TOM YHUCIIE U
B KOHTEKCTE CHUTyallud MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABISAThH
NPUYUHHO-CIIE/ICTBEHHBIE CBSA3HM, CTPOUTh OOBSICHEHHE U3 1-2 JOrMyeckux IIaroB ¢
onopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemate pacu€THble 3a7ayd B 1—2 JeMCTBUS, HCMONB3Yysl 3aKOHBI U (POPMYJIBL,
CBA3BIBAIOLIME (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33aJ1a4M 3alIUChIBATh
KpaTKO€ YCJIOBHUE, MOJCTaBIATh (PU3MUECKHE BEIMYMHBI B (OPMYJBI U IPOBOAUTH
pacuéThl, HAXOIUTH CIPABOYHBIC JaHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD NOJYYEHHOU (PU3UYECKON BEIMYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MpPU MOMOUIM (PU3UUECKHX
METOJOB, B OINHCAHUU HCCIEIOBAHMUS BBIACIATH IPOBEPAEMOE NPEATOIOKEHUE
(runotesy), pa3nuyaTh U MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT, HAXOIUTh OIIUOKU
B XOJIE OIBITA, JAEJATh BBIBOABI I10 €r0 pe3yJIbTaTaMm;

IPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUN WM (U3HUECKUX
CBOMCTB TeJ: (JOPMYIMPOBATH MPOBEPSIEMBIE MPEANONIOKEHHS, COOMPATh YCTAaHOBKY
U3 IPEUI0KEHHOT0 000pY10BaHUsl, 3alIMChIBATh X0/ ONbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBIIIOJIHATH MPSIMbIE U3MEPEHUST PACCTOSHMSI, BPEMEHH, MAaCChl Tesla, 00bEMA, CUIIBI
U TeMIepaTyphl C HCIOIb30BAaHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATD
NOKa3aHus IpUOOPOB C yUETOM 3aJaHHOM aOCOJIFOTHOM MOIPELUIHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIHMYUHBI OT JPYTOM
C UCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHIKYIIETOCS
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TeJaa OT BPEMEHU JIBHXKEHMsSI Tela, CHJIbl TPEHUsI CKOJIbKEHUSI OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOUIaJH
CONPUKOCHOBEHUS TE€J, CWJIbl YIOPYrOCTU OT YJJIMHEHUS MPY>KUHbBI, BHITAIKUBAIOLICH
CHUJIBI OT 00BEMa MOrpyKEHHONW dYacTH Tejda MU OT IUIOTHOCTH >KHUJIKOCTH, €€
HE3aBUCHUMOCTH OT IUTOTHOCTH TeJia, OT TITyOHHBI, Ha KOTOPYIO TIOTPYKEHO TEJ0, YCIOBUI
IUTaBaHUs TEJ, YCJIOBUM paBHOBECHUS pblyara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHUU
y4eOHOTO HCCIIe/IOBaHUsI, COOMPATh YCTAHOBKY U BBIMOJHATH H3MEPEHHUS, CIIEIys
NPENJIOKEHHOMY  IUIaHy, (PUKCHpPOBATh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
(bU3UYECKNX BEIWYUH B BUJE MPEIT0KEHHBIX TaOJHUI] U TpapuUKOB, JeiaTh BBIBOJBI
1O pe3yJibTaTaM UCCIEOBaHUS;

IPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEJIUYUH (TJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO Tella, cCuila TPEHUS CKOJIbKEHUS, JIaBJICHUE BO3/yXa,
BBITAJIIKUBAIOIAs CUJIA, ICUCTBYIONIAS HA MOTPYXKEHHOE B )KUJIKOCTb TEJI0, KOADPUIIUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEYs MPEAIOKEHHOW MHCTPYKIMH: TIPH
BBITIOJTHEHUH HM3MEPEHUI cOoOupaTh SKCIEPUMEHTANIbHYI0 YCTAHOBKY M BBIYUCISATH
3HAYEHUE UCKOMOW BEJIMYMHBI,

coOI0OIaTh TMpaBW/a TEXHUKH O€30MacHOCTH Tpu pabore ¢ J1abopaTopHBIM
000opyI0BaHUEM;

yKa3bIBaTh TMPUHIHUIBI JIEUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINUECS COCYJIbl, OApOMETp, pbluar, MOJBUKHBIN U
HETOJBUKHBIN 00K, HAKJIOHHASI MJIOCKOCTh;

XapaKTepU30BaTh MPHUHIIMIBI JICUCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUUYECKHUX
YCTPONCTB C OMOpPOM HAa MX oOMHCaHUS (B TOM 4YHCJE: TOJIUIUIHUKH, YCTPOWCTBO
BOJIOIIPOBO/IA, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp), MCIOJb3ysl 3HAHMUS O CBOMCTBAaX (DM3MYECKUX SIBICHUN M HEOOXOIUMBbIE
¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O TPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWWA B TOBCEIHEBHOW JKU3HU IS OOECTeueHUS
0e30macHOCTU Mpu oOpamieHuu ¢ npudopaMud U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUs 370POBbS U COOJIIOICHHSI HOPM IKOJIOTHYECKOTO MOBEICHHUS B OKpPY KatoIIei
cpene;

OCYUIECTBJIATh OTOOpP MCTOYHMKOB MH(OpMauuu B VHTepHETE B COOTBETCTBUM C
3a/IaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U IMMyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(DOPMALIMIO, KOTOpas SIBIASIETCS NPOTUBOPEUMBOM
WM MOXET ObITh HEJJOCTOBEPHOIA;

WCIIOJIb30BaTh TPU BBINIOJIHEHUM Y4YE€OHBIX 3aJlaHUl  HAYyYHO-TIOMYJISIPHYIO
aUTepaTypy (U3MUYECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepuaibl, PECypChbl CETH
WUuTepHer, BinajgeTh MNpuéMaMu KOHCIEKTHUPOBAHMUS  TEKCTa, IpeoOpa3oBaHusd
uH(pOopMaLK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHbBIE U YCTHBIE COOOILIEHHS Ha OCHOBE 2—
3 HUCTOYHUKOB WHGpOpMAIK (U3HUECKOTO COACPKAHUS, B TOM YHUCIE IMyOJIUYHO
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JIeNaTh KPaTKUE COOOIIEHUS O pe3yibTaTax MPOEKTOB UM YUYEOHBIX UCCIEIOBAHUMN, ITPU
3TOM TIPAaMOTHO HMCHOJb30BATh HW3YYEHHBIM IOHATUWHBIA anmapar Kypca (QHU3MKH,
CONPOBO’KJIaTh BBICTYIUICHHE MPE3CHTALMEMN;

IIPH BBIIIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAHUI pacipeaensiTb 00s13aHHOCTH
B TPYIIIIE B COOTBETCTBUHU C OCTABJIECHHBIMU 33/1a4aMHU, CIEIUTH 3a BBIITOJTHEHUEM IIJIaHA
JNEUCTBUM, aJIeKBaTHO OLICHUBAaTh COOCTBEHHBI BKJIaJ B JEATEIBHOCTh TIPYIIIIHI,
BBICTPAaUBATh KOMMYHHMKAaTHUBHOE B3aUMOJACHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIHNX.

K koniy oOyuenuss B 8 kJiacce mpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

VCIIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE IBUKEHHUE ATOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAUIMUECKHWE U aMop(dHbIC Tena,
HACBIIIEHHBIN U HEHACHIIIEHHBIN Tap, BIAXHOCTh BO3/AyXa, TEMIIEpATypa, BHYTPEHHSIS

SHEPrus, TEIUIOBOW JIBUTATENb, JIEMEHTAPHBIN 3JEKTPUUECKUN 3apsjl, DIEKTPUUYECKOE
oJie, MPOBOJHUKYU U AUICKTPUKH, IOCTOSHHBIN SJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pa3nuyarh sIBICHUS (TEIUIOBOE PACUIMPEHHE U CKATUE, TEIUIONEpeaaya, TEMIOBOe
pPaBHOBECHE, CMA4YMBAHWE, KaMWUISIPHBIE SIBIICHWS, WCHApPEHUE, KOHJICHCAIus,
IUJIABJICHHUE, KpUCTAJUTA3ALUA (oTBEpaeBaHue), KHIICHHE, Terionepeaadya
(TerIONpPOBOHOCTh, KOHBEKIIUS, WU3IYUYCHHE), DJICKTpU3alMs TeJ, B3aUMOJEHCTBUE
3aps0B, JNEUCTBUSL DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aUMOJICHCTBUE
MarHuTOB, JAEHCTBHE MArHUTHOTO MOJII HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIWSA) 10 ONUCAaHUI0O HX XApPaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JJAHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKpPYXKaIOIIEM
MUpe, B TOM 4ucie (U3NYECKUE SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHHE U
KalWJUISIPHBIC SIBIICHUSL B TPUPOAE, KPHUCTaUIbl B mnpupojne, usnydeHue CoJiHia,
3aMep3aHue BOJAOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHWE pOCHI, TymMaHa, WHES, CHeEra,
AJIIEKTPUYECKUE SBJICHUSI B aTMOC(]epe, IEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiu, Apeid MoarocoB, pOIb MATHUTHOTO MO JUISl )KU3HUA Ha 3emiie, MOJISPHOe
CUSHHME, TPU OBTOM TNEPEBOJAUTH MNPAKTUUECKYI 3aJadyy B Yy4eOHYI0, BBIICIATH
CyIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3UUECKUX SIBJICHUI;

OMUCHIBATh M3YYEHHBIE CBONCTBA Tel U (DU3UYECKUE SIBICHUS, HCIOJIb3YS
bu3uYeCcKre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIUYECTBO TEIUIOTHI,
yAeNbHAsA TEIUIOEMKOCTh BELIECTBA, yAEJbHAs TEIUIOTA IUIABJICHUSA, YJEIbHAS TEILIOTa
napooOpa3oBaHusl, yAelbHas TEIUIOTa CropaHusl TOIUIMBA, KOA(P(UIMEHT MOJE3HOTrO
JNEUCTBUSl TEIUIOBOM MAallMHbBI, OTHOCUTEIbHAsI BJIAXXHOCTh BO3/lyXa, AJICKTPUUYECKUUN
3aps, CUJIa TOKA, dJIEKTPUYECKOE HAIIPSKEHNE, CONIPOTUBIICHUE TPOBOIHUKA, YAEIbHOE
CONPOTUBJICHUE BEIIECTBa, pad0Ta U MOIIHOCTh AJEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPaBWIBHO TPAKTOBATh (PUBMYECKUU CMBICI MCIOJIb3YEMbIX BEIUYHH, O003HAUCHUS U
eAUHUIBI  (U3UYECKUX BEJIMYMUH, HAaXOAUTh (OPMYJbI, CBSI3BIBAIOIIUE JaHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYUHAMH, CTPOUTH TpadUKu H3YYEHHBIX
3aBUCUMOCTEH PUBHYECKUX BEIUYNH;
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XapaKTepHu30BaTh CBOMCTBA Tel, (PU3UYECKHE SBJICHUS U TPOLECCHI, HUCIONb3YS
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOEHUSI BELIECTBA,
NPUHIUI CYNEPIIO3UIMH N0JIel (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAHEHMS 3aps/a,
3akoH OMa Uil yyacTka 1en#, 3akoH Jxoyns—JIeHia, 3akoH coXpaHeHUs SHEPTUH, MPU
3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHUCHIBATh €0 MaTeMaTUYECKOe

BBIPAKECHHE;
OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMd  NPaKTHKO-OPUEHTHUPOBAHHOTO  XapakKTepa:  BBISABIATH  IPUYUHHO-

CJIEICTBEHHBIE CBA3H, CTPOUTH 00bACHEHUE U3 1-2 JTOrMuecKux 1aros ¢ onopoit Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SBJICHUH, (PU3HYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEN;

pemiate pacu€THble 3a7ayd B 2—3 JCHCTBUS, HMCIONb3Yysl 3aKOHBI U (POPMYJIBL,
CBA3BIBAIOLIME (PU3NUECKHE BEJIMUMHBI: HA OCHOBE aHAJIW3a YCIOBUS 3aJ]a4M 3alIUChIBATh
KpaTKO€ YCJIOBHE, BBISABJIATH HENOCTATOK JAHHBIX AJI pEIICHUs 3a/Jayd, BbIOMpATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JJIs €€ PEIICHHUS, TPOBOJIUTH PACUEThl U CPABHUBATh
NOJTy4YE€HHOE 3HaYeHUE (PU3NUECKON BETMUHHBI C U3BECTHBIMU JIaHHBIMH;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpPU MOMOUIM (PUIUUECKUX
METOJIOB,  HCHOJIb3ys  OINMCAaHUWE  MCCIENOBAHUs,  BBIACIATH  IIPOBEPIEMOE
[IPEAIIOI0KEHHUE, OLCHUBATh I[PABWIBHOCTb IOPsAKAa IMPOBEACHUS HCCIENOBaHNUS,
JIeJIaTh BBIBOJBI;

IPOBOJUTH OMNBITHl MO HAOMIOJAEHUIO (U3MYECKUX SBICHUN WM (U3NYECKUX
CBOMCTB TeN (KalWUIAPHBIE SBJICHMS, 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTU IIPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JIYYEHUU OT LIBETA
U3y4daome  (IOrJoIaromeid)  MOBEPXHOCTH, CKOPOCTb  HMCHAPEHHsS  BOABI
OT TEeMIeparypbl XUIKOCTH M IUIOIAAu €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aUMOJICMCTBUE DJJIEKTPUUECKUX 3apsi0B, B3aUMOJEUCTBHUE IIOCTOSIHHBIX MarHUTOB,
BU3yaJIM3all¥si MAarHUTHBIX TOJIEH ITOCTOSHHBIX MAarHWTOB, JE€UCTBUS MAarHATHOTO TOJIA
Ha TPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMArHMTa, CBOMCTBA JJIEKTPOJBHUIATEIA
IOCTOSTHHOTO  TOKAa): (OpPMYJUpPOBaTh MpPOBEpPSEMbIE MPEANONOKEHUsA, COOUpaATh
YCTaHOBKY U3 IPEIOAKEHHOTO 000PY/I0BaHMsI, ONUCHIBATh X0 OTbITa U (POPMYITHPOBATH
BBIBO/IbI;

BBIIIOJIHATE IPAMBIE M3MEPEHUSA TEMIIEPATYPbl, OTHOCHUTEJIBHOW BJIAXXHOCTH
BO3/lyXa, CHJIbl TOKA, HANPSHKEHHUS C HCIOJIb30BAHWEM aHAJOTOBBIX MPUOOPOB H
JaTYNKOB (PU3MYECKUX BEJIIMYMH, CPAaBHUBATH pE3yJbTaTbl H3MEPEHUN C yu€ToM
3aJJaHHOM aOCOIIOTHOM MOTrPEeLIHOCTH;

MIPOBOJIUThH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOW BEIUYMHBI OT IPYTroiu
C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS MMPOBOJIHUKA OT
€ro JUIMHBI, IJIOIIAAY IIONEPEYHOr0 CEYCHUSA U YACIBHOIO COIPOTUBIICHMS BEILECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYIIErO Yyepe3 MPOBOJAHUK, OT HAIIPSIKEHUs HA IPOBOJIHUKE,
UCCJIEIOBAHHUE IIOCJIENI0BATEIBHOIO W NApaJUIEbHOTO COEIUHEHUN IPOBOJIHUKOB):
IUTAaHUPOBATh MCCIIEIOBAHNE, COOMPATh YCTAHOBKY M BBIMOJHITH U3MEPEHHUS, CIETYsI

24



NpeIOKEHHOMY TUTaHy, (DUKCHpPOBATh PE3yJbTaThl MOJTYYCHHON 3aBUCHMOCTH B BUJC
TabJMIl U TPaQUKOB, AeNIaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUHH (yAeNbHAs TEeIII0EMKOCTh
BEIIECTBA, CONMPOTHUBIICHUE MPOBOJHHUKA, pad0Ta U MOIIHOCTH SJIEKTPUYECKOTO TOKA):
IUTAaHUPOBATh M3MEPEHHUs, CcOoOupaTh OKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys
PEJI0KEHHONW MHCTPYKIIUH, ¥ BBIYUCIISATh 3HAYCHUE BETTUUUHBL;

coONI0OIaTh TMpaBWa TEXHUKH OE30MacHOCTH Tpu pabore ¢ J1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepHu30BaTh NPUHIMIMBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMUCaHUSA (B TOM YHCIE: CHUCTeMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, TapoBas TypOWHa, aMIepMeTp, BOJBTMETP, CUETYHMK DICKTPHUECKON
SHEPTUH, DIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeNbHBIC DIECKTPOIPHUOOPHI
(mpuMepkl), SJEKTPUUECKUE TMPEAOXPAHUTENN, JICKTPOMATHUT, JIJIEKTPOJBHUTATENb
MIOCTOSTHHOTO TOKAa), HCIONB3yS 3HAHUSA O CBOWCTBAaX (U3NYECKUX SBICHUA W
HeoOXxoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTENbHbBIE TPHUOOPHI TIO
CXeMaM W CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETP,
TUTPOMETp, JIBUTATeNlb BHYTPEHHETO CTOpPAHUs, IJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKUX IIeTIel C TMOCIeN0BaTeIbHBIM U MapajuIeIbHBIM COSAMHEHUEM
3IIEMEHTOB, pa3jinyas yCIOBHbIC 0003HAYCHUS FJIEMEHTOB JJIEKTPUIECKHX IIETICH;

NPUBOIUTHh MPHUMEPHl (HAXOAWTh WH(GOPMALMIO O TMPUMEPAX) MPAKTUIECKOTO
UCTIONb30BaHUsl (PU3UYECKNX 3HAHWM B TOBCEIHEBHOW JKM3HH I OOeCIeueHUs
0€30MmacHOCTH TPU OOPAIICHUH C IPUOOPAMHU U TEXHUUECKUMH YCTPOUCTBAMU, COXPAHEHUS
3I0POBBS U COOITIOICHUST HOPM SKOJIOTHUECKOTO MOBEACHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIIATh TMOMCK WH(popMmammu ¢uandeckoro conepkanus B HHTepHere,
Ha OCHOBE HUMEIONIMXCS 3HAHWUN W MyTEM CpaBHEHUS JTOTIOJHUTEIHHBIX HCTOYHHUKOB
BBIICTIATh WH(GOPMAIIMIO, KOTOpasl SBISETCS MPOTUBOPEUYUBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJb30BaTh TMPH  BBHITIOJHEHUHM Y4YEOHBIX 3aJaHUl  HAyYHO-TIOMYJISPHYIO
auTepaTypy (GU3MYECKOTO COACpIKAHMS, CIPAaBOYHBIE MaTepHallbl, PECypChl CETH
Wutepuer, Bnaaerb mnpuéMaMu KOHCIEKTUPOBAHMA TEKCTa, MpeoOpazoBaHUs
uH(pOpMaIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHUs, 0000mas
UHGOPMAITUIO M3 HECKOJIBKUX MCTOYHUKOB (PHU3UUECKOTO COJACP)KAHUS, B TOM YHCIE
nyOJIMYHO  TPEACTABIATH  PE3yNbTaThl  MPOSKTHOW MM  HUCCIIEJOBATEIBCKOMN
JEeSTebHOCTH, TIPU 3TOM I'PaMOTHO HCIOJB30BaTh M3yUEHHBIM MOHATHIHBIN ammapaT
Kypca (PU3HKH, COMPOBOXK/IATh BRICTYINICHUE TIPE3CHTAIINEH;

IPU BBINIOJIHEHUU yYEOHBIX MPOEKTOB U HCCICIOBAHHA (PU3NYECKUX TMPOIIECCOB
pacmpenenartb 00s3aHHOCTH B TPYINIE B COOTBETCTBHM C TOCTABJICHHBIMHU 3aa4aMH,
CIIEUTh 3a BBIMOJIHEHWEM IUIaHA JCHCTBHM W KOPPEKTHPOBATh €ro, aJeKBAaTHO
OLICHWBAaTh  COOCTBEHHBIH BKJIaA B  JEATEIBHOCTh  TPYNIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTh KOH(PIUKTHIL.
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K koniy oOyuenuss B 9 kJjiacce npeaMeTHbIC Pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

WCIOJIB30BaTh IOHATHS: CHCTEMA OTCYETA, MaTEpUAJIbHAS TOYKA, TPACKTOPHS,
OTHOCUTEJIbHOCTh MEXaHWYECKOro ABWXEHUS, nedopMainus (ymnpyras, miacTudeckas),
TPEHHE, IEHTPOCTPEMUTEIIHLHOE YCKOPEHHUE, HEBECOMOCTh U IEPETPY3KH, LICHTP TAKECTH,
abCoOMIOTHO TBEPIIOE TEIO, IEHTP TSHKECTH TBEPJOTO TEla, paBHOBECHE, MEXaHUUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HHGPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJTHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTh, CIIEKTPHI HCITY CKAaHUS
U TIOTJIONIEHUS, anb(a-, 0eTa- U raMMa-u31y4eHHUs], U30TOIbI, siACPHAs DHEPTEeTUKA;

pasnuuath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE ABUKEHHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JABUKEHUE, CBOOOIHOE TaJIEHNE TEJ, pABHOMEPHOE
JBUKEHHE TI0 OKPYXXHOCTH, B3aUMOJICMICTBUE TE€J, PEAaKTUBHOE JBHKCHHUEC,
KojebaTenbHOe JBIKEHUE (3aTyXalollldie M BbIHY)KJICHHbIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE pACIIPOCTPAHEHHE, OTPAKEHUE
U [IPEJIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA, pa3yioKeHHe OeJIoro cBeTa
B CIEKTp U CJOKEHHE CHEKTPAJbHBIX LIBETOB, HAHCIEPCUS CBETA, E€CTECTBEHHAs
PaIuO0aKTUBHOCThH, BOSHUKHOBEHHUE JIMHENYATOrO CIIEKTpa U3JIYYEHUs1) 110 OMUCAHUIO UX
XapaKTePHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE
SABJICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUCHHBIX (PU3NUECKUX SIBICHUN B OKPYKAIOIIIEM MUPE
(B TOoM yucie HU3NUYECKue SIBICHUS B IPUPOJIE: MPWIMBBI M OTJIUBBI, IBHIKCHHUE TUTAHET
COJIHEUYHOU CUCTEMBI, PEAKTUBHOE JIBUKEHUE )KUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
)KUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMHYECKHE BOJHBI, I[yHAMH, 3XO0, I[BETa TeJl,
ONTHYECKUE  SBJICHUS B  TNPUPOJE, OWOJOTHYECKOE  JICHCTBHE  BUIUMOTO,
yIbTPaUOIETOBOTO M PEHTIEHOBCKOTO H3Ty4YeHUM, €CTECTBEHHBIM PaJMOAKTHUBHBIM
¢$hoH, KOCMHYECKHE Ty4d, PATUOAKTUBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAIIOB, ICHCTBUE
paIMOaKTUBHBIX M3JIyYCHH Ha OpraHu3M 4YeJoBeKa), MpPU HSTOM [EPEBOJUTH
MPaKTUYECKYIO0 3a7a4y B y4eOHYIO, BBIICISTH CYIICCTBEHHBIC CBOMCTBA (NPU3HAKH)
(bU3HYeCKUX SBICHHI;

OMUCHIBATh M3YYEHHBIE CBONCTBA Tel U (DU3UYECKUE SIBICHUS, HCIOIb3YS
dbu3nyueckre BENIMYMHBI (CPEAHSS 1 MTHOBEHHAs CKOPOCTh TeJa MPU HEPABHOMEPHOM
JBUKEHUH, YCKOPEHHUE, MEPEMELICHUE, MyTh, YIJI0Bas CKOPOCTh, CHJIa TPEHHS, CUia
YOPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOJIHOTO MaJeHUs, BEC Teja, UMIYJbC Tea,
UMITYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTh, MOTCHIMAJbHAS DHEPTUs Tela,
MOJHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS JHEPTUS CHKATOM MPY>KHUHBI,
KMHETUYECKasi YHEPTHUs, MOJTHAsT MEXaHWYeCKas SHEPrusi, NEPUOJl U YacToTa KojaeOaHui,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKAa3aTelb
NPEJIOMJICHUSI CpPEeJibl), MPU OMHCAHUM MPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEIWYWH, 0003HAYEHUS W CAMHUIIBI (PU3NUYECKUX BEJIUYWH, HAXOJUTH
dbopMyIibl, CBA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTMMU BEJIUYUHAMU,
CTPOUTH I'paUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
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XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBJIICHUS W MPOLECCHI, MUCIOJIb3YS
3aKOH COXPAHEHMS JHEPIUH, 3aKOH BCEMHUPHOIO TATOTCHMS, MPHUHLMII CYNEPIO3ULUU
CWJI, IPUHIMUI OTHOCHUTEJIBbHOCTH [amwies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS! CBETA, 3aKOHBI COXPAaHEHHUS 3apsJ0BOTO
M MaccoBOIO YHCEJl IPU SAECPHBIX pPEaKUMsIX, IPU 3TOM JaBaTb CIIOBECHYIO
(OpMyIMPOBKY 3aKOHA U 3alIMCHIBATh €r0 MAaTEMATHYECKOE BHIPAXKECHHUE;

OOBSACHATH (PU3UYECKUE TPOLECCHl U CBOMCTBA TE€Jl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMi  IPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  [PUYUHHO-
CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBACHEHUE U3 2—3 JIOTMUECKUX IIIaroB ¢ OMOpoil Ha 2—3
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SIBJICHUH, (PU3NYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3ajaud (ONMMpAIONIMECSs HAa CUCTeMy H3 2—3 ypaBHEHUM),
UCIIOJIb3Ysl 3aKOHBI M (OPMYJIbl, CBS3bIBAIOIIME (DU3UUYECKUE BEITUYMHBI: HAa OCHOBE
aHaJIM3a YCJIOBUSA 33Ja4d 3alUCBhIBaTh KPAaTKOE yCIOBHE, BBIABIIATH HEIOCTAOLINE WU
U30BITOYHBIE JaHHbIE, BHIOMpPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIEC I PELICHUS,
IPOBOJUTH PACUETHI U OLICHUBAThH PEATTUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS] (PU3NUECKON

BEJINYMHBI,
pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh HPHU MOMOIIM (PU3NYECKHX
METOZ0B,  HCIIOJB3ys  ONMCAaHHWE  MCCIEAOBAHUSA,  BBIICIATH  IIPOBEPSEMOE

MPEANOJI0KEHNE, OIICHUBATh TMPABWIBHOCTh TOpSIKA TMPOBEICHUS HWCCIEIOBAHMS,
JIeNaTh BBIBOJIbI, UHTEPIIPETHUPOBATH PE3YJIbTATH HAOIIOICHUM U OTIBITOB;

MPOBOJIUTH OMBITHl MO HAOTIOMEHUIO (U3UYECKUX SIBICHUNA WINW (PU3NYECKHUX
CBOWCTB Ten (M3y4eHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpAHECHHS JHEPTHUH,
3aBUCUMOCTb Meproa KoJieOaHW MPYKUHHOTO MasTHUKA OT MacChl IPpy3a u KECTKOCTH
NPY>KUHBI M HE3aBUCUMOCTh OT aMIUTUTYAbl MajblX KoOJI€OaHUU, MPSIMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3IOKEHUE OEOro CBeTa B CIEKTP, M3YYCHUE CBOMCTB
N300paKeHHs B TUIOCKOM 3€pKajie U CBOMCTB M300pa)kKeHHs MpeaMeTa B coOMparomiei
JIMH3€e, HAOMIOJICHUE CIUIOMIHBIX U JIMHEWUYATHIX CIIEKTPOB M3TYyUEHHUS): CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY U3 M30BITOYHOTO HAOOpa 000py0BaHUS, OMTUCHIBATH XOJI OMBITA U
€ro pe3yJIbTaThbl, POPMYIIMPOBATH BEIBOJIBI;

MIPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHH, ONpeessis CpeaHee
3HAUYCHUE U3MEpAeMON BeIMYMHBI ((POKYCHOE paccTOsiHuE COOUparomel JWH3HBI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUS (M3MEPUTENHHOTO TTPUOOPA);

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEH (PM3HUECKUX BETUYNH C UCIIOJIH30BAHUEM
NPSAMBIX U3MEPECHUN (3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKEHUHU
0e3 HavyalbHON CKOPOCTH, Mepuoja KojieOaHUH MaTEMaTUYECKOr0 MAasgTHUKA OT JJIUHbI
HUTH, 3aBUCUMOCTH yTjia OTPa)KEHUs CBETA OT yrja MaJeHUs W yrjia IPeIOMJICHHS OT
yria MajeHusi): TUIAHWPOBAaTh HUCCIIEJIOBAHHME, CAMOCTOSTEIHLHO COOMpPATh YCTaHOBKY,
buKcHpoBaTh pe3yiabTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUH B BUJC
TaOHIl ¥ TPaQUKOB, ACNIATh BHIBOBI IO PE3yJIbTaTaM UCCIICIOBAHNS,
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MPOBOJIUTh KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEIMYMH (CpElIHSAs] CKOpPOCTbh U
YCKOpEHHE Tejia IPU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOTHOTO MaJIeHUs,
KECTKOCTh MPYXUHBI, KOOPPUIIUEHT TPEHUS CKOJIBKEHUS, MEXaHU4eckas pabora u
MOIIIHOCTh, YaCTOTA U MEPUOJI KOJICOAHUI MAaTEMaTHUYECKOTO U IPY>KUHHOTO MasiTHUKOB,
ONITUYECKAas cujia COOMparoIIel JIMH3bI, PaIMOAKTUBHBINA (POH): MIAHUPOBATH U3MEPEHHUS,
coOHUpaTh SKCHEPUMEHTAIIBHYIO YCTAHOBKY U BBIIOJHATH HW3MEPEHHs, Cleays
NPEAJIOKEHHOW WHCTPYKIMU, BBIUMCISATH 3HAYEHHWE BEIWYMHBI U aHAJU3UPOBATH
NOJIyYEHHBIE PE3YJIbTATHI C YUYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUM;

coONI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ J1adopaTopHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHbBIE NMPU3HAKU U3YyUEHHBIX (PU3NYECKUX MOJENEH: MaTepuaibHast
TOYKa, aOCOJIOTHO TBEPIOE TENO, TOYEUYHBIM HCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUIaHEeTapHas MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOTO S/1pa;

XapaKTepu30BaTh MPUHIIMIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa UX OMUCAHUSA (B TOM YHUCJE: CIIUIOMETP, AATUUKH MOJIOKEHUS,
PAcCTOSIHUSL U YCKOPEHUs, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (poToanmnapar, ONTUYECKUE
CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa BuubcoHa), uUCHIONb3ys 3HAHUSA
0 CBOMCTBaX (pU3NYECKUX SBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB MPHU PEIICHUU
y4eOHO-IPAKTUYECKUX 3a7ayd, ONTHYECKHUE CXEMbI JUIsl MOCTPOCHHSI H300paKeHUN B
IUIOCKOM 3€pKaJie U COOMPAIOILEeH JINH3E;

NPUBOIUTH MPUMEPbl (HAXOAUTh WHGOPMAIMIO O MNpPHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKHX 3HAHUWA B TOBCEIHEBHOW JKM3HU [UIsi OOecredeHHUs
O0e30macHOCTH TMpu OOpalieHUH C MNpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHHSI HOPM SKOJIOTHYECKOTO IMOBE/IEHUS B OKpYKatolel
cpene;

OCYIIECTBIIATh MOMCK HH(pOpManuu Qu3ndeckoro coaepxkanusi B HHTepHere,
CaMOCTOATENbHO (OPMYJIUPYsI TIOMCKOBBIM 3alpoc, HAXOAWTh IYTH OIpeAeSICHUs
JIOCTOBEPHOCTH TIONy4eHHOW HWH(OpMAIMM HAa OCHOBE MMEIONIUXCS 3HAHUM W
JOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMpPU BBIMOJHEHUM YUYEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
JIUTEPATYpy (U3UUECKOr0 COAEP/KAaHUS, CIPABOYHBIE MaTEpHUAIbl, PECYPCHI CETU
WuTepHer, BiajeTh MNpuéMaMHU KOHCIEKTHUPOBAHUS TEKCTa, MpeoOdpa3zoBaHuUs
uH(pOpMaIMK U3 OJHON 3HAKOBON CUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMaIIMM U3 HECKOJbKMX HMCTOYHUKOB (DU3MUECKOTO COACpN aHUs, IyOJIMYHO
IPENCTABIIATH PE3YJIbTAaThl IPOCKTHOWU WIIA UCCIIE0BATENBCKOM AEATENBHOCTH, IPU 3TOM
rPaMOTHO MCIHOJIb30BATh MW3YYEHHBIM IOHATUMHBIA ammapar MU3y4aeMoro paszesa
(GU3MKM M CONPOBOXAATh BBICTYIUIEHHWE IMpe3eHTaluel Cc Y4y€ToM OCOOEHHOCTEN
ayJIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

7 KJIIACC
No HaunmenoBanue KomnuectBo | IIporpammHuoe conepxanue OCHOBHBIE BU/IbI IEATEIIBHOCTH 00YUaIOIINUXCS
/1 pa3IeyioB U TEM JacoB

y4eOHOTO MpeaMeTa

Pa3znen 1. ®usuka u ee posib

B IOBHAHUHU OKPYKAKOIIIEro Mupa

BEJIMYUH. PU3UUECKUE
npubopsl. [lorpemHocts
U3MEPEHUN
MexnyHapoaHas cucteMa
EAVHULL

1.1 | dusuka— HayKa 2 ®du3zrka — HayKa o mpupojie. | BoisgBienue pazanunii Mexay Gu3nuecKuMu U
O Mpupoe SIBneHus NpUPOABL. XUMUYECKUMH MTPEBPAILICHHUSIMMU.
®u3nyecKue SBICHHUS: Pacno3naBanue u knaccupukanus GU3nIeCKux
MEXAHUYECKUE, TEIJIOBbIE, | SBJICHHI: MEXaHUYECKUX, TEIIOBbIX,
IIEKTPUYECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, HabGnronenue u onucanve GU3NUECKUX SABICHUN
3BYKOBBIE
1.2 | ®dusnyeckue 2 ®u3nyecKue BEITUYHHBI. OnpeneneHre LEHbI IEIECHUS Kb
BEJIMYMHBI N3mepenue puznyecknx U3MEPUTENIBHOTO MPUOOpA.

N3Mepenune TMHENHBIX pa3MEPOB TEI U

IPOMEKYTKOB BPEMEHH € YUETOM ITOTPEIITHOCTEM.

N3mepenne 06bEMa )KUJIKOCTH B TBEPIOTO Tea.
N3mepenue TeMiepatypsl Py MOMOITU
YKUJIKOCTHOTO TEPMOMETPA U JaTYMKA
TeMITepaTyphl.

BrinonHeHne TBOpUECKUX 3aJaHUN 110 TTOUCKY
CIIOCO0O0B U3MEPEHHMSI HEKOTOPBIX (PU3MUECKHUX
XapaKTEepUCTUK, HATTPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJTBITUX PACCTOSHHUM, MATTBIX
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IPOMEKYTKOB BpeMeHH. O0CyKIeHue
peayIaraeMbIx CIiocoOoB

1.3. | EcrectBenHo- 2 Kak ¢u3uka u npyrue BrlaBrkeHue runoTes3, 00bsCHAIOMMX MPOCTHIE
HAy4YHBIH METOJ €CTECTBEHHBIE HAYKH SBJICHUSI, HAIPUMED:
MIO3HAHUA U3y4aroT PUPOLY. — [I0YEMY OCTAHABJIMBAETCS ABMKYLIEECS
EcrecTBeHHO-HaY4YHBIN 10 TOPU30HTAJIBHON TOBEPXHOCTH TENO;
METO]1 TO3HAHUS: — [IOYEMY B KaAPKYIO NOrOAy B CBETJION OJIEKAE
HaOJII0JIeHrE, TTOCTaHOBKA NpoxJaaHen, yeMm B TéMHou. [Ipenyoxenue
HAy4HOI'O BOIIPOCA, CIO0COOO0B NMPOBEPKH THITOTE3.
BBIJIBUKEHUE TUIIOTE3, [IpoBenenue ucciaen0Banus Mo MPOBEPKE KaKO-
AKCIIEPUMEHT 10 MPOBEPKE | JINOO TMIOTE3bI.
TUIO0TE3, 00BICHEHUE [TocTpoenue npocTeimmx Moaenel PuandecKkux
HA0JIF0TAEMOT0 SIBJICHHUS. ABJICHU (B BUJI€ PUCYHKOB WJIM CXEM), HAIPUMED
Onucanue GpuU3NIECKUX naZicHUe MpeaMeETa; MPSMOJIIMHENHOE
SBJICHUN C IOMOIIbIO pacnpoCcTpaHEHUE CBETa
MoOJeen
Hroro no pazneny 6

Pa3nen 2. [lepBoHayanbHbIe

CBCACHUA 0 CTPOCHMH BeIECTBA

2.1

CTpOGHI/IC BCIICCTBA

1

Crpoenue BemecTsa:
aTOMBI U MOJIEKYJIBI, X
pa3mepsl. OnBITHI,
JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE
BELIECTBA

HabGnronenue u uaTEppeTanys onbIToB,
CBUJETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BEUIECTBA: OTBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJE.

OneHka pa3MepoB aTOMOB U MOJIEKYJI

C UCTob30BaHueM (hoTorpaduii, TOTyUYEHHBIX
Ha aTOMHOM CUJIOBOM MHUKpockorie (ACM) —
naboparopHas pabota o Teme: «OreHka
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JTUaMeTpa aToMa METOZOM PSIOB
(c ucionp3oBanueM Gotorpaduii)».
OmnpeneneHne pa3MepoB MajbIX Tel

2.2 | [IBmxeHue u
B3aMMO/ICICTBUE
YaCTHII BEIIECTBA

JIBUMKEHUE YacTHIl
BeniecTBa. CBsA3b CKOPOCTH
JBIKCHUST YaCTHII

C TEMIIEPATypPOH.
BbpoyHOBcKO€ IBI>KEHHE,
muddy3us.
B3anmMoneiicTBre 4acTuiy
BEILIECTBA: IPUTSKEHUE U
OTTaJIKMBaHUE

Habmronenue n o0bsicHEHNE OPOYHOBCKOTO
JIBUKEHUS U siBNIeHUs quddy3un.

[IpoBenenue u 0OBSICHEHHUE OTIBITOB

10 HaOJIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
[IpoBeneHune u 0OBSICHEHNE OIBITOB TI0
OOHAPYKEHHIO CHJI MOJICKYJIIPHOTO MPUTSHKCHUS
Y OTTAJIKWUBAHUS

2.3 | ArperatHbie
COCTOSIHUSI BEIIECTBA

ArperaTHble COCTOSIHUS
BEILIECTBA: CTPOCHHE ra3oB,
KUIKOCTEU U TBEPIBIX
(KpUCTAINTMYECKUX) TEJI.
B3auMocBsi3p MeX1y
CBOMCTBAMU BEIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX
ATOMHO-MOJIEKYJIIPHBIM
ctpoenrneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN
BOJIbI

Onucanue (¢ UCIOJIb30BAaHUEM IIPOCTHIX
MO/IeJIei) OCHOBHBIX PAa3IMYUil B CTPOSHUH ra30B,
YKUAJIKOCTEU U TBEPIBIX TEIL.

OO0BsICHEHNE MATTON COKUMAEMOCTH KAIKOCTEN U
TBEPABIX TEJ, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHust (PopMbl TBEPABIX TET U
TEKY4YECTH KUIKOCTH.

[IpoBeneHne ONBITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJBI YACTULIBI HAXOIATCS
B CpPEJIHEM JAJIbIIE APYT OT Ipyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUKOM.

Y cTaHOBIJIEHUE B3aNUMOCBSI3H MEXKIY
O0COOEHHOCTSIMH arperaTHbIX COCTOSIHUM BOJBI U
CYyILIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazaeny
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Paznen 3. /IBu:keHune U B3auMo/ieilicTBHE Tel

3.1 | Mexanunueckoe 3 Mexanndyeckoe JTBHKCHHUE.
JIBMOKCHHE PaBHOMepHOE U
HEPaBHOMEPHOE IBUKECHUE.
Cxopoctb. Cpennsis
CKOPOCTbh IIpH
HEPAaBHOMEPHOM
IBYKEHUU. Pacyér mytu u
BPEMEHU JIBUKCHUS

WccnenoBanrie paBHOMEPHOTO JIBHKCHHUS,
OTIpEJICIICHHE €TO MPU3HAKOB.

Hab6nroneHue HepaBHOMEPHOTO ABUKCHUS U
OTIPEJICIICHHE €r0 OTINYHUIA OT PABHOMEPHOTO
JIBUOKCHMSL.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
JBYDKEHUS (IMIapUKa B )KUIKOCTH, MOJIEITH
AIEKTPUYECKOT0 aBTOMOOWIIS U T.J11.).
Onpenenenue cpeTHEN CKOPOCTH CKOJIbKEHUS
OpycKa Wi IapuKa Mo HAaKJIOHHOH TTIOCKOCTH
Pemenue 3a1a4 Ha onpeieNIeHUE My TH, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOTO JIBIKEHUSI.

AHanu3 rpadUKoB 3aBUCUMOCTH IYTH U CKOPOCTHU
OT BpEMEHU

3.2 | Muepuus, Macca, 4 SABneHue nHEPIMU. 3aKOH
IJIOTHOCTh uHepuuu. Bzaumoerncreue
TEJ KaK MpuYrHa
WU3MEHEHUSI CKOPOCTH
NIBIDKEHUS TeJI. Macca Kak
Mepa UHEPTHOCTH Tea.
[InoTHOCTH BellleCTBA.
CBs13b IJIOTHOCTH

C KOJIMYECTBOM MOJICKY T

B ¢AUHMIIC 00BEMA
BEIIICCTBA

OOBsicHEHHE ¥ TPOTHO3UPOBAHUE SIBJICHUM,
00yCIOBJICHHBIX HHEPITUEH, HAIPUMED, YTO
MIPOUCXOJIUT NMPU TOPMOKEHUU WU PEZKOM
MaHEBpPE aBTOMOOWIISI, TOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTH ABMKEHHE HA BEJIOCUTICC
WM camMoKaTe | T. 1.

[IpoBenenre u aHaIU3 ONBITOB,
JEMOHCTPUPYIOIINX N3MEHEHHE CKOPOCTH
JIBMOKEHUSI TeJa B pe3yJIbTaTe JCUCTBUS HA HETO
JIPYTUX TE.

Pemenue 3agau Ha ornpeneeHue MaccChl T€a, €ro
00BbEMa U IDIOTHOCTH.
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[IpoBeneHne u aHanu3 OMBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJa OT €ro Macchl Npu
B3auMoJieicTBUM Ten. M3MepeHne Macchl Tena
Pa3IMYHBIMU CTIOCOOAMHU.

OmnpeneneHre MIOTHOCTH TeJIa B PE3yJIbTaTe
U3MEpPEHHUs ero Macchl U 00bEMa

3.3

Cuna. Buaber cun

14

Cwuna Kak XxapakTepUCTHUKA
B3aUMOJICUCTBHS TEJI.
Cuna yrpyrocTu 1 3aKOH
I'yka. U3mepenne cuibl

C IOMOIIBIO IMHAMOMETPA.
SIBIIeHME TATOTEHHS U CUJIa
TskecTu. Cuia TSHKeCcTH
Ha JIPyTUX IIaHETaXx.

Bec tena. HeBecoMoCTb.
CrnoxxeHue cu,
HAIPaBJICHHBIX IO OJTHOU
IPSMOM.
PaBHOpelcTBYIOIIAs CHII.
Cuina tpenus. Tpenue
CKOJIb)KEHHUS U TPEHUE
nokosi. TpeHue B mpupoje
1 TEXHUKE

N3ydenne B3auMOACHCTBHS KaK TPUYHHBI
U3MEHEHHMs CKOPOCTH TeJja UM ero AehOopMaliyiH.
Onucanue peaibHbIX CUTyalluii B3aUMOJICUCTBUS
TEJI ¢ IOMOILBIO MOJIENIEN, B KOTOPBIX BBOAUTCA
MOHSTHE U U300paKEHUE CUIIBI.

N3yuenue cunel ynpyroctu. Mccnenoanue
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT YIJTMHEHUS
PE3UHOBOTO LIHYPA WIH MPYKUHBI

(c moctpoeHueM rpaduka).

AHaIU3 NPaKTUYECKUX CUTYyaIUi, B KOTOPBIX
MPOSBJISICTCS AEUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocth Msida, KpOCCOBOK, BETOK JIepeBa

U Jp.).

AHanu3 cCUTyalui, CBI3aHHBIX C SIBICHUEM
TATOTEHHUSI.

OO0BbsicHeHNE OPOUTANBLHOTO IBUKEHUS TIJIAaHET

C UCIIOJIb30BAHUEM SIBJICHUS TSITOTCHUA U 3aKOHA
UHEPIUH.

N3mepeHune Beca Tena ¢ NOMOILbIO TMHAMOMETPA.
O6ocHOBaHKE ATOTO CITOCO0A U3MEPEHHS.
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AHanu3 u MOJCIHUPOBAHUC ABJICHUA HCBECCOMOCTH.

DKCNEPUMEHTAIBLHOE MOJyYEHHUE ITPaBUIIa
CJIOKEHUS CHJI, HAITPABJIEHHBIX BJIOJIb OJTHOM
npsaMoi. OnpeneneHue BeJIMYnHbI
PAaBHOJICMCTBYIOIIEH CHIJIL.

N3yueHne cuitbl TPEHUS CKOIBKEHUS U CUIIBI
TPEHMUS TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS

OT CHUJIbI IaBJICHUSI U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEN.

AHaNIu3 NPAaKTUYECKUX CUTYyalluid, B KOTOPBIX
MPOSIBIISIETCS] AEUCTBUE CHIIbI TPEHUS,
HCTIOJB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WU
yBeln4YeHus (KaTaHue Ha JIbDKaX, KOHbKAaX,
TOPMOKCHHE aBTOMOOMJIS, MCITOIH30BAHUE
TIOIIIUITHUKOB, TIJIABAHUE BOJHBIX JKMBOTHBIX
u 1p.). Pemenue 3a1a4 ¢ MCMOIB30BaHUEM
dbopmyst 115t pacu€Ta CHIIbI TSXKECTH, CUITBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no paszneny
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Pa3nen 4. JlaBiieHue TBEPABIX TeJl, JKMIKOCTEH M ra30B

4.1

[asnenue. Ilepenaua
JIABJICHUSI TBEPABIMHU
TeJIaMU, KUJKOCTIMU
U ra3aMu

3

JlaBnenue. CriocoObl
YMEHBITICHUS U YBETUICHUS
naBjieHus. /laBieHue rasa.
3aBHCHUMOCTD JIaBICHUS
rasa oT oonéma,
TeMrepaTyphbl.

AHanmu3 v 00bSICHEHHUE OITBITOB U MPAKTHYECKUX
CUTYyaIlUd, B KOTOPBIX MPOSIBIISIETCS CHJIA
JaBJICHUSI.

ObocHoBaHMe cIOCOO0B YMEHBIICHUS U
YBEIUYCHUS JIaBJICHHUSI.

W3ydenne 3aBUCUMOCTH JaBIICHHS Ta3a
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[Iepenaua naBienus
TBEPILIMU TEJIAMU,
JKUJIKOCTSIMU U Ta3aMH.
3akoH Ilackans

0T 00bEMA U TEMIIEPATYPHI.

Nzydenne ocobeHHOCTEH epeaadu JaBICHHS
TBEPABIMH TEJIAMH, KUIKOCTSIMH U Ta3aMH.
O6ocHOBaHME PE3YIHTATOB OIBITOB
0COOCHHOCTSIMH CTPOSHUS BEIIECTBA B TBEPIOM,
KHJIKOM U Ta3000pa3HOM COCTOSHUSIX.
DKCIIepUMEHTAIBHOE I0KA3aTeIbCTBO 3aKOHA
[Tackans.

Pemenwne 3anaq Ha pacuér naBieHust TBEPAOTO
Tena

4.2 | JlaBneHue >KUIKOCTH 3aBUCUMOCTH JaBJICHUS UccnenoBanne 3aBUCUMOCTH JaBJICHUS )KUIKOCTH
KUIKOCTH OT TIIyOUHBI. OT TJTyOWHBI OTPYKEHUS U ITIOTHOCTHU JKUJIKOCTH.
[TneBMaTuueckue MamuHel. | HaGmtoneHne u o0bsCHEHUE THAPOCTATUYECKOTO
IMunpocraTudeckuii napajiokca Ha ocHoBe 3akoHa [Tackains.
napagokc. CooOuatomuecs: | Mzydenue cooOmaromumxcs cocy/10B.
cocynsl. ['mapaBnuyeckue | Pemienue 3aau Ha pacy€T JaBIEHUS )KUIKOCTH.
MEXaHU3MBI OObsicHEeHUE IPUHITUIIA IEUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATUYECKUX
MaIH.
AHanu3 1 00bSICHEHNE TPAKTUYECKUX CUTYaIIH,
JEMOHCTPHUPYIOLIUX MPOSIBJICHUE JTABICHUS
KUAKOCTH U 3aKkoHa [lackans, Hampumep
MPOIIECCOB B OPraHU3MeE NPU IITyOOKOBOJHOM
HBIPSTHUN
4.3 | Atmocheproe AtMocdepa 3emmu u DKCnepUMEHTAIbHOE OOHApYKEHUE
JIaBJICHUE aTMoc(epHOe TaBICHUE. aTMOC(EpHOTo TaBJICHUS.

[IprunHEI CylmecTBOBaHUSA

AHanu3 ¥ 00BbSICHEHHUE OITBLITOB U MPAKTUYICCKUX
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BO3TyITHON 000I0UYKH
3emiu. OnbiT Toppuuesm.
N3mepenue armocdepHOro
JABJICHUA. 3aBUCUMOCTD
aTMOC(EpHOTO aBICHUS
OT BBICOTHI HaJT YPOBHEM
mops. [TpuGopsr

JUTSI U3MEPEHUS
aTMoc(epHOTro JTaBlIeHUs

CUTYyallUH, CBA3aHHBIX C ICHCTBUEM
aTMOC(EPHOTO JTaBJICHUSI.

OObsiCHEHUE CYIIIECTBOBAHMS aTMOCHEPHI
Ha 3eMJi€ U HEKOTOPBIX IUIaHEeTaX UIU €€
OTCYTCTBUS Ha JIpYTUX I1aHeTax u JIyHe.
OObsicHEeHUE U3MEHEHUS TFIOTHOCTH aTMOC(hephl
C BBICOTOM M 3aBUCUMOCTH aTMOC(EpHOTO
JABJICHUSI OT BBICOTHI.

Pemenue 3agad Ha pacuét atMochepHOro
JABJICHUSL.

N3yuenue ycrpoiicTBa 6apomeTpa-aHepouia
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JlericTBUE )KUIKOCTH U
rasza Ha IOrpy>K€HHOE
B HUX TE€JIO

JlelicTBHE )KUAKOCTH U rasza
Ha NOTPYKEHHOE B HUX
Tes0. Beitankusaronias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
Bo3nyxormiaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBHUS
YKUJIKOCTH Y Ta3a HA MOTPYKEHHOE B HUX TETIO.
OrnpeneneHue BbITAIKUBAIOIIECH CUIIBL,
JNEUCTBYIONIEH Ha TEJIO, MOTPYKEHHOE

B KUJIKOCTb.

[IpoBenenue n 00CykICHHE OTBITOB,
JEMOHCTPUPYIOIIHNX 3aBUCUMOCTh
BBITAIKABAIOIIEN CUJIbI, JIEUCTBYIOIIEN HA TEJIO
B )KUJKOCTH, OT 00bEMa OTPYKEHHOM

B ’KUJIKOCTb YaCTH T€Jia U OT INIOTHOCTH
KUJIKOCTH.

IIposepka nezasucumocmu 8blmanKusaroujeu
cuvl, oeticmayiowell Ha mejo 8 HCUOKOCU,
om maccyl meiua.

HccnenoBanue 3aBUCUMOCTH Beca TEJIa B BOJIE
oT 00bEMa OTPpYy>KEHHOM B )KUJIKOCTh YaCTH TeJa.
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Pemenune 3aga4 Ha npUMEHEHUE 3aKOHA
Apxumena v yCIaoBHUS IJIaBaHUSA TEI.
KoncrpyupoBanue apeomerpa wim
KOHCTPYUPOBAHHUE JIOAKU U OIIPEIEIICHUE €€
PYy30I10AbEMHOCTH

Hroro no pazneny
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Pa3znen 5. PaboTa u MoIIHOCTb. JHeprus

5.1

Pabora 1 MOIIHOCTH

3

Mexanuyeckas padoTa.
MomHoCTh

OKCIIEpUMEHTAIBHOE OINPEEIEHUE
MEXaHUUYECKON padOThI CHIIBI TSKECTH

MIPU MMAJICHUHN TEJIA U CUJIbI TPEHUS

[IPYA PABHOMEPHOM IMEPEMEIICHUY TEJIa

10 TOPU30HTAIIBHOM ITOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBaEMOM MPU NOABEME
I10 JIECTHULIE.

Pemenue 3a1a4 Ha pacu€T MeXaHUYECKOU PadOThI
Y MOIIIHOCTH

5.2

[TIpocTeie MEXaHU3MBI

[IpocTeie MEXaHU3MBIL:
pbIuar, 010K, HAKJIOHHAs
JI0CKOCTh. [IpaBuio
PaBHOBECHS pblUara.
[Ipumenenue npasuia
paBHOBECHS pblUara

K OJI0Ky. «3050TOC
npaBuio» mexanuku. KI1/]
MPOCTHIX MEXaHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHHUKE

Omnpenenenre BEIMTPHIIIA B CUIIE TTPOCTHIX
MEXaHU3MOB Ha MPUMeEpPE phluara, MoABUKHOTO U
HETIOIBMYKHOTO 0JIOKOB, HAKJIOHHOM TTIOCKOCTH.
HccnenoBanue yciaoBusi paBHOBECHS pblyara.
OOHapyXeHue CBOWCTB MTPOCTHIX MEXaHU3MOB

B Pa3IMYHBIX HHCTPYMEHTAX M MIPUCTIOCOOICHUSX,
UCIIOJIb3YEMBIX B OBITY Ml TEXHUKE, a TAK)KE

B )KMBBIX OpraHU3MaXx.

DKCTepuMEHTAIBHOE JTOKA3aTEIbCTBO PABEHCTBA
paboT Mpy MPUMEHEHHUH TTPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HaKJTIOHHOM MJIOCKOCTH.
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Pemenue 3a1ay Ha npuMEHEHKE NpaBUia
paBHOBecHs phridara u Ha pacuét KII/]

5.3 | MexaHnveckas 4 Mexanuyeckas SHEpIrusl. OKCIIEpUMEHTAIBHOE OIPEEIEHNE N3MEHECHUS
SHEPrus Kunernueckas u KMHETHYECKOW U NOTEHIMAIBHON YHEPTUHU Tena
NOTEHIMAJIbHASL SHEPTHSL. IIPU €ro CKaThIBAHUU 110 HAKJIOHHOM TIOCKOCTH.
IIpespamenne oquoro suaa | opMynMpoBaHne Ha OCHOBE HCCIIETOBaHUS
MEXaHUYECKON SHEPTUU 3aKOHA COXPAHEHMSI MEXaHUYECKOW YHEPTUH.
B Jpyroi. 3aKoH OO0cy>xneHue rpaHul] IPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUH COXpaHEHUS YHEPTUU.
B MEXaHUKE Pemenue 3a7a4 ¢ UCMOIb30BaHUEM 3aKOHA
COXpaHEHUs SHEPIrun
Hroro o pazneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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8 KJIACC

BCIIICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEILIECTBA.
Macca u pazMepsl aTOMOB U
MoJieKya. OMbITHL,
IIOATBEPKAAIOLINE
OCHOBHBI€ TTOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH.

Moaenu TBEpAOTO, KUJIKOTO
¥ ra3000pa3HOro COCTOSIHUM
BEILIECTBA.
Kpucrammueckue n
amop(dHbIe Tena.
OOBsicCHEHHE CBOMCTB I'a30B,
KUJIKOCTEN U TBEPJIBIX TEIN
Ha OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKOU
Teopruu. CMauyuBaHUE U
KaNWJUISPHBIC SIBJICHUS.
TemmoBoe paciiupeHue u
cKaTue

Ne HaumenoBanwue Komnuectso | I[Iporpammuoe comepxanrie | OCHOBHBIE BUJIBI JEATEILHOCTH O0YYAIOIIUXCS
/1 pa3ziesioB U TeM 9JacoB
y4eOHOTO MpeaMeTa
Pa3zpnes 1. TensioBble siBJIeHUSA
1.1 | CrpoeHue u cBOMCTBa 7 OCHOBHBIE MOJIOKEHUS Habntonenue u nHTEpIipeTaius OrnbITOB,

CBUJIETEIHCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3ITUYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 1o O1eHMBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00BEMA
BEITICCTBA.

AHau3 TEKCTa APEBHUX aTOMHUCTOB (HaIIpUMep,
¢dbparmenta nosmsl Jlykpenus «O npupoze
BEIIICH» ) C M3JI0KEHHEM 000CHOBAHHMM aTOMHOMN
rUNoTe3bl (CMBICTIOBOE uTeHHE). O1ieHKa
yOeAUTEIFHOCTH 3TUX 0OOCHOBAHUH.
OObsicHeHHE OPOYHOBCKOTO IBMKCHHUS, SIBIICHUS
mubdy3un 1 paznuauil MEX1y HUIMH Ha OCHOBE
MOJIO’KEHUIN MOJIEKYJISIPHO-KUHETHUYECKON
TEOPHUH CTPOCHUS BEIICCTBRA.

OOBsICHEHUE OCHOBHBIX PA3IUYHIA B CTPOCHUH
ra3oB, )KUJIKOCTEU U TBEPBIX TEI

C HCTIOJTH30BAHUEM TIOJIOKEHUI MOJIEKYJIISIPHO-
KMHETUYECKOU TEOPUHU CTPOCHUS BEIIECTRA.
[IpoBeneHME OMBITOB IO BHIPAIITUBAHHUIO
KPHUCTAJJIOB TIOBAPEHHOM COJIM WJIH caxapa.
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[IpoBenenrie u 0OBICHEHUE ONBITOB,
JEMOHCTPUPYIOUIUX KaIUJUISIPHBIE SIBJIICHUS U
SBJICHHE CMAYUBaHUS.

OObsicHEHUE POJIU KAMTUJUISIPHBIX SBIICHUH

JUISI IOCTYIUIEHMSI BOJIBI B OPTraHU3M PaCTEHUM.
Habnronenue, npoBeeHue u o0bsICHEHNE
OMBITOB MO HAOJIOIEHUIO TETLLIOBOTO
pacIIMpPEHHUs ra30B, )KUIKOCTEH U TBEPABIX TEN.
OO0ObsicHeHuE coxpaHeHUs 00bEMa TBEPIBIX Tell,
TEKYYECTH JKUJIKOCTHU (B TOM YHUCIIE, PA3HUIIBI

B TEKYUYECTH JIJIS pa3HbIX )KUJIKOCTEN),

JaBJICHUS Ta3a.

[IpoBeaeHE ONBITOB, TEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro o0béMa U
HarpeBaHUs WIN OXJIKICHUS, U UX 00bICHEHUE
HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NpakTUYECKUX CUTYaINH, CBSI3aHHBIX

CO CBOMCTBaMU T'a30B, JKUJIKOCTEN U TBEPBIX TET

1.2

TeroBbIe IPOLIECCHI
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Temnepatypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JIBH>KECHUS
yacTull. BHyTpeHHss
sHeprusg. CrnocoObl
U3MEHEHUS BHYTPEHHEN
DHEPIUM: TEIUIoNepeaada u
coBepieHre padboTel. Buabl
TEIIONEPEIaUM:

OO6ocHOBaHK€e TPaBUIl U3MEPEHUSI TEMITEPATYPBI.
CpaBHeHHE pa3IMUHBIX CIOCOOOB U3MEPEHUS U
IIKaJI TeMIIePaTypHhI.

HabGmoneHnne n 0o0bSICHEHNE ONBITOB,
JIEMOHCTPUPYIONTNX U3MEHEHNE BHYTPCHHEH
SHEPTHH TeJa B pe3yJIbTaTe TeILIONEPE1auu 1
paboThI BHEITHUX CHUJI.

HaOmronenne u 00bsICHEHUE OIBITOB,
00CyX/IeHHE TIPAKTUIECKUX CUTYaIIUH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3JyUYCHHUE.
KonnuecTBo TEMIOTHI.

VY nenbHas TEIIIOEMKOCTD
BemiecTBa. Termioo0MeH 1
TEIUIOBOE PaBHOBECHE.
VYpaBHEHHE TEIIOBOTO
Oamanca. [InaBiaenue u
OTBEpJICBaHUE
KPUCTAJUTMYECKUX BEIIECTB.
Y nenpHas TeniaoTa
TIJIaBJICHHUS.
[TapooOpa3zoBanue u
KOoHJeHcanus. Mcnapenue.
Kuneunwue. Y nenpHast
TEIJI0Ta NapooOpa3oBaHUsI.
3aBHUCUMOCTb TEMIIEPATYPbI
KHIICHUS OT aTMOC(EpPHOTO
JTABJICHUS.

BrnaxuocTts Bo3ayxa.
DHeprus TOIJIMBA.

VY nenwpHas TemiaoTa
CropaHusi.

[TpunIunEl pabOTHI
teraoBbIX ABurarteaeit KIT/]
TEIUIOBOTO JIBUTATEJI.
TernoBbie ABUTATENH U

JEMOHCTPUPYIOUIUX Pa3IUYHbIE BUJIbI
TeIJIonepeaauu: TEMIONPOBOIHOCTb,
KOHBEKIIMIO, U3JIyYCHUE.

UccnenoBanue siBieHUs TEMI000OMEHa

IIPU CMELIMBAHUU XOJIOAHON U TOpsTYEd BOJBI.
Habnronenue yctaHOBJIEHUS TETIOBOTO
PaBHOBECHSI ME¥K1y TOPSYEH U XOJIOJTHOU BOJIOM.
Onpenenenue (M3MEpPEHNE) KOTUYECTBA
TEIJIOTHI, MOJYYEHHOTO BOJOW MPH TETNI00OMEHE
C HArpeThIM METATUNIMYECKUM LHJIUHAPOM.
Onpenenenue (U3MepeHUe) yaeaIbHON
TEIJIOEMKOCTH BEUIECTBA.

Pemienne 3aga4, CBI3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI M TETUIOEMKOCTH

U TEIJI0O0OMEHE.

AHaJIM3 CUTYyaIuii MPakTUYECKOTro
MCII0JIb30BaHUs TEMJIOBBIX CBOMCTB BEILIECTB U
MaTepuasaoB, HAPUMEp, B LEIAX
IHEProcOEepeKEHUS: TETIIOU3O0IISAIINS,
sHEprocoOeperaroIue KphbIIiH,
TEPMOAKKYMYJISITOPHI U T. 1.

HalGnronenue siBnenuii uicnapeHus u
KOH/IEHCAIIUU.

Uccnenosanue npoiiecca ucnapeHust
PA3JIUYHBIX KUJIKOCTEH.

OObsicHEHUE ABJICHUIN UCTIAPEHUS U
KOHJICHCAIIUX Ha OCHOBE aTOMHO-
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3al1UTa OKPYKarolen
CpeIpbl.

3aKOH COXpaHEHUs U
MIPEBPAILECHUS SHEPTUU
B TETJIOBBIX ITpOLIEccax

MOJIEKYJIIPHOTO YUEHUS.

Ha6JIIOIL€HI/IC 1 00bsICHEHUE Imponccca KUIICHu:A,

B TOM YHCJIE 3aBHCUMOCTH TEMITEpaTypPhl
KUTICHUSI OT JaBJICHHUS.

Onpenenenue (MU3MEpPEHNE) OTHOCUTEILHON
BJIQYKHOCTHU BO31IyXa.

Habnronenue npornecca miaBieHus
KPUCTAJNIMYECKOTO BEIIECTBA, HAIPUMED, JIbJIA.
CpaBHEeHHeE MPOIIECCOB TIABJICHUS
KPUCTAJUTMYECKUX TEJ U Pa3MATICHUS

IpY HarpeBaHUU aMOP(HBIX TEJl.
Onpenenenue (M3MEpPEHNE) YACTbHON TEIIOTHI
TUTABJICHHUS JIbJIA.

OObsicHEeHUE SIBJICHUH TUTABJICHUS U
KPUCTAUTA3AIIUU Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIieccax
TETIoNepeauy IPH TUTABICHUH 1
KpUCTAJUTA3AIUH, HCTIADCHUH U KOHJICHCAIINH.
AHanu3 cUTyaluii MpakTHIeCKOTO MPUMEHEHUS
SIBJICHU TIJIABJICHUS U KPUCTAJUTA3AINH,
HAIPUMED, TTOTYICHUE CBEPXUUCTHIX
MaTepHUaJIOB, COJIEBAsl TPEJIKA U JIp.

AHanu3 paboThl U O0BSICHEHUE MPUHITUTIA
JENUCTBUSA TETJIOBOTO JIBUTATEJIS.

Brruucnenue konmdecTBa TEIUIOTHI,
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BBIJICIAIOIIETOCS ITPY CTOPAHUU PA3TUYHBIX
BU0B ToruiuBa, U KIIJI aeuraresns.
OO0cyxaeHNe SKOJIOTHICCKHUX MOCIICICTBUI
WCIIOJIb30BAHUS JIBUTATENIC BHYTPEHHETO
CrOpaHusl, TETJIOBBIX U THAPOIIICKTPOCTAHIINN

Hroro no pazneny
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Pa3znen 2. DiiekTpuyeckue u

MAarHUTHBIC ABJICHUA

2.1 | Dnexrpuyeckue
3apsiibl.
3apsiKeHHbIE TeJla U

WX B3aUMOJIENUCTBUSA

7

DIIeKTpHU3alus Ted.

JIBa pol1a dIIEKTpUYECKUX
3aps0B. Bzaumonericteue
3apsKEHHBIX TETT.

3akon KynoHna (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUS
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B U
PACCTOSIHUS MEK/Ty TETIaMH).
DIIEKTPUYECKOE TOJIE.
Hanpsox€nnocTh
BJIEKTPUYECKOTO TTOJIS.
[IpuHMn cyneprno3uuuu
AJIEKTPUYECKUX TTOJIEN

(Ha KQaUECTBEHHOM YPOBHE).
Hocwurenu snexrpuueckux
3apsii0B. DIEMEHTAPHBIN
AJIEKTPUYECKUH 3apsl.
Ctpoenue aToma.
[TpoBogHMKH U

Habntonenue u mpoBeieHUEe OMBITOB

10 AJIEKTPU3AIUHU T TPU COMPUKOCHOBEHUU U
VHyKIUEH.

HaoOmronnenne n 00bsICHEHHE B3aUMOCHCTBHS
OJTHOMMEHHO Y PAa3HOUMEHHO 3aPSI)KEHHBIX TEJL.

OObsicHEHUE TPUHITUTIA JICHCTBUSA SJIEKTPOCKOTIA.

OOBsICHEHHUE SIBIICHHUH JICKTPU3AINT

IIPU COMTPUKOCHOBEHUU TEJI U UHAYKITUEH
C MCIIOJIb30BAaHMEM 3HAHUM O HOCUTEIAX
AIIEKTPUYECKHUX 3aps/IOB B BEIIECTBE.
Pacno3naBanue u 00bsICHEHHE SIBJICHUH
AIIEKTPU3AIMY B MIOBCETHEBHOM KU3HU.
HaGmroaeHnne u 0o0bSICHEHNE OTBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Habntonenue onbITORB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HccnenoBanue 1eMcTBUS 3IEKTPUIECKOTO OIS
Ha MIPOBOJHUKH U TUDJIEKTPUKHU
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JTUAJICKTPUKU. 3aKOH

COXpPaHCHHUA JICKTPHUICCKOTO

3apsiaa

2.2

IlocTogHHBINA
ANEKTPUUYECKUHN TOK

20

DIIEKTPUYECKHAN TOK.
YcioBus CylecTBOBaAHUS
AIEKTPUUYECKOTO TOKA.
HcTouyHnKH TOCTOSTHHOTO
ToKa. JlelcTBus
AJIEKTPUYECKOTO TOKA
(TerioBo€, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUUECKUN TOK

B )KHUJIKOCTSX U Ta3ax.
DJIeKTprUYeCcKas 1ETb.
Cuna Toka. DJIEKTpUUECKOe
HaIpsoKeHUE.
CormnpoTuBiieHne
MIPOBOJIHUKA. Y IEIbHOE
COMPOTUBJICHUE BEIIECTBA.
3akon OMa Jij1 yyacTka
uenu. [locmenoBarenbHoOe U
napajjieIbHOE COCTMHEHNE
MMPOBOTHUKOB.

Pa6ota 1 MOITHOCTH
AJIEKTPUYECKOTO TOKA.
3akoH [[>xoyns—JIenna.
DJIEKTPUUYECKUE LIETH U

Habnronenue pa3auyHbiX BUAOB AEUCTBUS
AIEKTPUUICCKOTO TOKA U OOHAPYKEHUE ITHX
BUJIOB JICMCTBUS B MOBCEIHECBHOM KU3HU.
HabmroneHre BO3SHUKHOBEHUS T'a30BOT0 pa3psiaa
Y DJIEKTPUYECKOTO TOKA B JKUIKOCTH

COopka u UCTIBITaHUE PIESKTPUUECKOH 1IeTTH
IMOCTOSIHHOT'O TOKA.

N3mepenune cuibl Toka aMIepMETPOM.
N3mepenne 351eKTpuYeCcKOro HarpsKEHUs
BOJIETMETPOM.

[IpoBenennie u 00BICHEHUE ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUYECKOTO CONPOTUBIICHUS IIPOBOJHUKA
OT €ro JUTAHBI, IIOIIA A MONEPEUYHOTO CEUCHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEUCTOD,

OT COMPOTUBJIEHUS PE3UCTOPA U HAIPSIKEHUS
HA PE3UCTOpE.

[IpoBepka mpaBuiia CIIOKEHUS HANTPSKECHUN
IIPU MOCJIEIOBATEIIBHOM COEJIMHEHUH JIBYX
pE3UCTOPOB.

[IpoBepka npaBuiIa [Tl CUJIbI TOKA

MIPU MapaieIbHOM COCIMHEHUN PE3UCTOPOB.
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OTpEOUTENH
AIIEKTPUIECKON SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHE

AHaJIN3 CUTyalMi OCIEN0BATEIBHOIO U
NapajieIbHOTO COEAMHEHUS TPOBOIHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenne 3anau ¢ ucnonszopanueM 3akona Oma
U hopMyI pacyuéTa 3JIEKTPUYECKOTO
CONPOTUBJICHUS MIPU MOCJIEA0BATEILHOM U
napauieIbHOM COCIMHEHUU TTPOBOTHUKOB.
Omnpenenenre padOThI ATEKTPUIECKOTO TOKA,
IPOTEKAIOUIETO Yepe3 pe3UCTOp.

OmnpeneneHre MOUTHOCTH 3JIEKTPUYECKOT O TOKA,
BBIJICIISIEMOM Ha PE3UCTOPE.

NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEpe3
JAMIIOYKY OT HallpshKeHMs Ha Hel. Onpenenexne
KII[ narpeBarens.

Uccnenosanue npeoOpa3oBaHus JHEPTUU

IIPU NOIBbEME IPY3a JIEKTPOABUTATEIIEM.
OO0bsicHeHUE YCTPOUCTBA U IPUHIIUIIA ICUCTBUS
JIOMAIIHUX JIEKTPOHATPEBATEIbHBIX MPUOOPOB.
OO0BsicHEHNE TPUYUH KOPOTKOTO 3aMbIKaHUS U
MPUHIINATIA ACHCTBUSI TIJIAaBKUX TPEAOXPAaHUTEIICH.
Pemienne 3a1au ¢ UCIoiab30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIC SIBICHUS

ITocTosHHBIE MATHUTHI.
BzaumoneiicTBue
MMOCTOSIHHBIX MAarHuTOB.
MarHuTHoOE HojJie.
MarHauTtHoe 1moJje 3eMiIn

HCCH@JIOB&HI/IC MAar"dauTHOI'O BSaHMOHeﬁCTBHH
IIOCTOAHHBIX MAarHuTOB.

HByLIeHI/IG MAargmMTHOTI'O ITOJIA ITIOCTOSHHBIX
MAar"duToOB IIPpH UX O6’b€I[I/IHCHI/II/I " pa3JICICHUN.
HCCH@JIOB&HI/IC Mar"gauTHOI'O BSaHMOHeﬁCTBHH
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M €T0 3HAUYCHME JJIs JKU3HHU
Ha 3emiie. OnbIT DpcTeaa.
MarsuTHoOe moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMArHUTOB

B TEXHUKE. /[eiicTBUE
MarHUTHOTO ITOJISI

Ha IPOBOJHUK C TOKOM.
DIIEKTPOJIBUTATEIb
MMOCTOSIHHOT'O TOKA.
Hcnonn3oBaHue
AIEKTPOABUTATEIIEH

B TEXHUUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MOCTOSTHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHuTOB MIPU UX OOBETMHEHUN U Pa3JICTICHUH.
[IpoBeaeHue ONBITOB MO BU3yaIn3allUuM MOJIS
MOCTOSIHHBIX MarHuTOB.

N3ydenue siBieHNs HAMarHUYMBaHUS BEIIECTRA.
HccnenoBanne neiicTBUS JIEKTPUUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne ONbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTH CUJIbI B3aUMOJICHCTBUS KaTYyIIKH
C TOKOM M MarHuTa OT CHJIbl U HaIllpaBJICHUS TOKa
B KaTYIIIKE.

AHaJIU3 CUTyalui TPAKTHYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, METULIMHE).
N3ydenue nericTBUS MArHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yuyeHne nercTBUs SJICKTPOABUTATENS.
N3smepenue KII/I anexkTpoaBurarenbHoOu
YCTaHOBKH.

Pacnio3naBanue u aHamu3 pa3IuyHbIX
IIPUMEHEHHH JIEKTPOABUTaTENEH

(TpaHcmopt, OBITOBBIE YCTPONUCTBA U JIp.)

2.4

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABiaeHue
3JIEKTPOMArHUTHOU
naaykuu. [Ipasuiio Jlenma.
DNeKTporeHeparop.

OnbITEI IO HCCICAOBAHUIO SABJICHUA
BHCKTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICA0OBAHHNC
W3MEHECHUM 3HAUCHUS U HaIIpaBJICHUA
HHAYKOUOHHOI'O TOKa
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Crioco0sI mosTy4eHus
ANEKTPUYECKOU IHEPTHH.

DIIEKTPOCTAHIUU
Ha BO30OHOBIISIEMBIX
UCTOYHHUKAX SHEPTUU
Htoro mo pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC

Ne
/11

HanmenoBanue
pas3zeiioB U TeM
y4eOHOTrOo nmpeameTa

KomuuectBo
4acoB

[IporpamMmmHoOe copepKaHue

OcHOBHBIC BUABI JCATCIBHOCTH 06yqa}omp1xc;1

Pa3zgen 1. Mexannueckue siBJICHUSA

1.1

MexaHn4deckoe
NIBHYKEHHE U CIIOCOOBI
€ro OIMMUCAHUA

10

Mexanudeckoe JBH)XEHUE.
MarepunanbHas TOUKa.
Cucrema otcuéra.
OTHOCUTEIIBHOCTh
MEXaHUYECKOTO JBUKCHU.
PaBHOMepHOE
MPSIMOJIMHEMHOE ABUKECHHUE.
HepasHomepHoOEe
MPSAMOJIMHEMHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTb Teja pu
HEPaBHOMEPHOM JIBH)KEHHUH.
YckopeHnue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEWHOE JIBUKECHUE.
CBoOoHOE MajficHuUE.
OmnsiTel ["anumes.
PaBHOMEpPHOE NBUKEHUE

10 OKPY>KHOCTH.

ITepuon u yactora
oOparenus. JInaelinas u
yIJI0Bas CKOPOCTH.

AHanu3 1 00CyXAeHUE PA3TUUYHBIX TPUMEPOB
MEXaHUYECKOTO JIBHXKEHUSI.

OO6cy>xaeHune rpaHul] MPUMEHUMOCTH MOJIEIN
«MarepHualibHas TOUKay.

Onucanre MEXaHNYECKOTO ABMKCHUS
pazIuYHBIMU criocobamu (ypaBHEHHE, TabIuLa,
rpaduk).

AHau3 )KU3HCHHBIX CUTYAIUHA, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIFHOCTh MEXaHUIECKOTO
JIBUKCHMUSL.

Habmoienne MexaHnuecKoro JBUKCHHS Tela
OTHOCHUTENFHO Pa3HbIX TEJ OTCUETA.
CpaBHEHHE ITyTEH U TPACKTOPUH JTBMKCHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTEIHHO Pa3HbIX
TEJI OTCYETA.

Amnanmms Texcra ["anumest 00 OTHOCUTETHHOCTH
JIBUYKCHHUS; BHITIOJTHEHUE 33JaHUN TIO TEKCTY
(CMBICIIOBOE UTEHHUE).

Onpenenenue cpelHEN CKOPOCTH CKOJIbKEHUS
OpyCKa WM IBYKCHHSI IapUKa 10 HAKIIOHHON
TUTOCKOCTH.

AHanu3 1 00CyXJIeHUE CI0COO0B
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LleHTpOCTpEMUTENBHOE
YCKOpEeHue

pUOTMKEHHOTO OTIPE/ICTICHIS MTHOBEHHOM
CKOpPOCTH.

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO
JBIDKCHUS (IIapHKa B KUJIKOCTH, MOJCITH
AICKTPUYECKOTO aBTOMOOMIIS | T. I1.).
Ornpenenenue MyTH, TPOUICHHOTO 3a TAHHBIN
IIPOMEKYTOK BPEMEHH, i CKOPOCTH TeJia

110 TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JBYKEHUS OT BPEMCHH.

OO0Cy)aeHrne BO3MOXKHBIX TPUHITUIIOB

e CTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cIMIOMETpPOB).

Brerancienne myTH U CKOPOCTH MPH
PaBHOYCKOPEHHOM IPSMOJTMHEHHOM JIBHYKCHHH
Tela.

Ornpenenenre MpoNACHHOTO MyTH U YCKOPEHUS
JIBYDKEHUS Tena 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
JBIDKCHHS TeJIa OT BPEMEHHU.

IIposepra cunome3swi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HaYaIbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4EMHbIX yuces, mo
COOMBEMCmMaBYIouUe NPOMeNCYmKU 8pemeHu
OOUHAKOBWI.
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Ornpenenenue yckopeHus Teina

IIPU PAaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM IJIOCKOCTH.

N3Mmepenue nepuoaa u 4acToThl 0OpalieHus
TeJa MO OKPYKHOCTH.

Onpenenenre CKOPOCTU paBHOMEPHOTO
JBIKEHUS TEJa M0 OKPY>KHOCTH.

Peuienue 3a1au Ha onpeaeneHue
KMHEMATHYECKUX XapaKTePUCTUK
MEXaHUYECKOTO ABMKEHUSI pa3TUYHBIX BUJIOB.
Pacno3naBanue u nmpuOIMmKEHHOE ONMKMCaHNE
Pa3IUYHBIX BUJOB MEXaHUUECKOTO JBUKECHHUS
B IIPUPO/IC U TEXHUKE (HA MpUMeEpax CBOOOHO
NaJA0IINX TeJl, ABUKEHHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJCTB U JIP.)

1.2

BzaunmMopelicTBue Tei

20

[IepBblii 3aKkoH HproTOHA.
Bropoii 3akon Herotona.
Tpernii 3akon HprotoHa.
[IpuHUMn cynepno3uiivu
CHIL

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuna
TPEHUS CKOJILKEHUS, CUJIa
TPEHUS TTOKOS, IPyTHE BUJIBI
TpPEHUSI.

Cuiia TSKeCTH U 3aKOH
BCEMUPHOTO TATOTEHHS.

Habmronenue u 00CykI€HUE OIBITOB

C IBIDKCHUEM TeJjla MPU YMEHBIISHUH BIIUSTHUS
JIPYTUX TEJ, MPEMATCTBYIOINUX ABUKCHUIO.
Amnanu3 Tekcra ["anuiest ¢ onucaHuem
MBICJICHHOTO SKCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJTHEHUE 3a]JaHUH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cysx1eHre BO3MOKHOCTH BBITTOJTHEHUS
3aKOHA MHEPIIMU B Pa3IMYHBIX CHCTEMax
OTCUETA.

HaGnronenue u o0cykIeHIE MEXaHTIECKAX
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Y ckopeHnne cBOOOIHOTO
najeHus. J[BuxKeHne riaHeT
Bokpyr Connua. [lepsas
KOCMHYECKast CKOPOCTb.
HeBecoMocCTh 1 nieperpy3KHu.
PaBHOBeCHE MaTepraIbHOMN
TOYKHU. AOCONIOTHO TBEPI0E
Tesio. PaBHoBecHe TBEPAOTO
TeJIa C 3aKPEIUIEHHON OChIO
BpaueHusi. MOMEHT CHUJIBI.
LlenTp TsKECTH

SIBJICHUM, TPOUCXOSIIMX B CUCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM

U YCKOPEHHOM JIBH>KEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

JleficTBUS C BEKTOpAMU CHJI: BBITIOJIHEHUE
3aJIaHUM 110 CIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habnronenue u/vunu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHUS
Tea OT MPUII0KEHHON K HEMY CHJIbI U MACChI
Tena.

AHanu3 u 00bsICHEHUE SBJICHUM

C UCIIOJIb30BaHUEM BTOPOTO 3aKkoHa HproTOHA.
Pemenue 3ay1au ¢ MCoOIB30BaHHEM BTOPOTO
3akoHa HproTOHA M MpaBUiia CIOKEHUS CUII.
Onpenenenue )KECTKOCTU MPYKUHBI.

AHanu3 cuTyaluii, B KOTOPIX HAOIIOJAI0TCA
ynpyrue neopmaiuu, 1 uX 00bsICHEHHE

C UCTIONIb30BaHKEeM 3akoHa ['yka.

Pemenue 3a7a4 ¢ ucnonbpb30BaHUEM 3aKOHA
I'yxka.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIbKCHHUSA OT CHUJIbl HOPMAJIbHOI'O JaBJICHHA.

OO6cyxeHue pe3ysibTaToB UCCIeA0BaHUS.
Omnpenenenue ko3P puuueHTa TpeHus
CKOJIb)KEHUSI.

N3mepenue cuiibl TpeHus MOKOsl.
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Pemenue 3a7a4 ¢ ucnonbp30BaHUEM (HOPMYITBI
JUTSL CUJIbI TPEHUSI CKOJIbKEHUS.

AHaIN3 IBU>KEHUS TN TOJIBKO MO/ IeHCTBUEM
CUJIBI TSKECTH — CBOOOIHOTO MaJCHUS.
OOBbsacHEeHNE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOJIHOTO MAaJCHUS OT MacChl Tela.

OueHka BETMYUHBI CUJIBI TSTOTEHUS,
JNEUCTBYIOLIEH MEXKIY ABYMS TEJIaMU

(I pa3HBIX Macc).

AHanu3 IBM>KEHHSI HEOECHBIX TEJ

1O/ I€VCTBUEM CHIIBI TATOTEHUS

(c LCTIOJIL30BAHUEM JOTIOTHUTENbHBIX
UCTOYHHUKOB MH(OPMALINH).

Pemenue 3a7a4 ¢ UCIONIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (OPMYJIbI

JUIS1 pacu€Ta CHIIbI TSXKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
ONUCHIBAIONIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUSI; BHITIOJIHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTECHHE).

Habnronenue u 006CyX1€HUE OIBITOB

110 U3MEHEHUIO BECa Teja PU YCKOPEHHOM
JBUKEHUU.

AHanu3 ycinoBUl BOSHUKHOBEHUSI HEBECOMOCTH
Y TIEPETPY3KH.

Pemenue 3a1a4 Ha onpe/esieHre Beca Tena

B Pa3JIUYHBIX YCIOBHUSIX.
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AHaN3 CWI, IEUCTBYIOINX HA TEJIO,
MOKOSIIIECECS Ha OIOPE.
Ornpenenenne NeHTpa TSHKECTH PA3ITUYHBIX TEll

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynec Tena. M3menenune
uMITyJbca. VIMITyIbC CHIIBI.
3aKOH COXpaHEHUs
uMIyJibca. PeaktuBHOE
JIBUYKEHUE.

Mexanuueckas paboTa u
MOIIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
pabotsl. [loTeHnnanbHas
DHEPTHS TeNa, MOJHATOrO
HaJ] IOBEPXHOCTBIO 3EMIIH.
[ToTeHunanbHas YHEPTUS
CKaTOU NPYKUHBI.
Kunernueckas sHeprusi.
Teopema 0 KHHETUYECKOMN
SHEPIrUM. 3aKOH COXPaHEHUs
MEXaHUUYECKOUN IHEPTUH

Habnronenue u o0CyXaeHuEe OMBITOB,
JEMOHCTPUPYIOLIUX [Tepeaavdy UMITyJIbCca

IIPU B3aUMOJICCTBUU TEJ, 3aKOH COXPaHEHUS
UMITYJIbCA PU a0COIOTHO yIIPYTOM U
HEYIPYroM B3aUMOJICUCTBUU TEI.

AHaIIU3 CUTYallMil B OKpY>Karolen )KU3HH

C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITyJIbCA.

Pacno3naBanue siBJI€HUS pEAKTUBHOTO
JBU)KCHUS B IPUPOJIC U TEXHUKE.
[IprMeHeHnE 3aKOHA COXPAHEHUS UMITYJIbCA
JUIs1 pacu€Ta pe3yJIbTaTOB B3aUMOACHCTBHS TEI
(Ha mpuMepax HEYNPyroro B3auMoIeHCTBUS,
YIPYroro HeHTPAIbHOTO B3aUMOIEUCTBUSA ABYX
OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pemienue 3a1a4 ¢ UCMOJIb30BAHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUIIBI YIIPYTOCTH

pU NMOBEME Ipy3a C UCIOIB30BaHUEM
HETOIBUXKHOTO U TTOJBUYKHOTO OJIOKOB.
H3mepenne MOIHOCTH.

N3Mmepenne noTeHIManbHONU Y3HEPTUH YIIPYTO
ne(OpMUPOBAHHOMN TIPYKUHBI.
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N3Mmepenne KNHETUYECKOM SHEPTHUH TENa

10 JUINHE TOPMO3HOTO ITyTH.
OKCNEpUMEHTAIIBHOE CPABHEHUE U3MEHEHUS
MOTEHIMAJIBbHOW U KUHETUYECKOW SHEPTU Tella
IIPU ABUKEHUH 110 HAKJIOHHOM IJIOCKOCTH.
DKCliepUMEHTalbHas IPOBEPKA 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SJHEPTUH

IIPU CBOOOTHOM ITa/ICHUH.

[IprmeHeHne 3aK0Ha COXPAHEHUS
MEXaHUYECKOMN SJHEPTUM JJIs1 pacyeTa

MOTEHUIMATBbHOU U KHHETUYECKOM YHEPT UM Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUECM 3aKOHA
COXpaHCHUA MEXaHHYECKOU SHCPIrun

Htor

0 TI0 pa3zeny

40

Pa3gen 2. MexaHn4ecKne KoJ1e0aHus U BOJI

HBbI

2.1

Mexanunueckue
KOJe0aHus

7

KonebarenrHoe NIBMIKEHHUE.
OCHOBHBIC XapaKTEPUCTUKU
KOJIeOaHUH: TIEPHOT,
4acToTa, aMIUIUTY1a.
MareMaTH4eCKui u
MPY>KUHHBIN MasSTHUKH.
[IpeBpaiieHue sHeprun
IIpHU KOJIe0aTeIbHOM
JIBHYKEHHH.

3aTyxaroniue Kojie0aHusl.
BriHyX1eHHbBIE KOJIeOaHuUs.
Pe3onanc

HaOmronenne xonebaHuii o1 1EHCTBUEM CHIT
TSOKECTH M YIIPYTOCTH ¥ OOHAPYKECHUE
OT0OHBIX KOJIEOAHUH B OKPYXKAIOMIEM MUPE.
AHanu3 KojebaHuii rpy3a Ha HUTHU U

Ha npyxkuHe. OnpeneneHrne 9acToThl
KoJIeOaHUI MAaTEMATUIECKOTO U MPY>KHHHOTO
MAasITHUKOB.

HaoOmronenne u oObsiICHEHUE SIBJICHUS
pe30oHaHca.

HccnenoBanue 3aBUCHMOCTH IIEpHOIA
KOJIcOaHMI TI0JIBEIIICHHOTO K HUTH TPy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPHUOJIa KOJIeOaHU
rpy3a, MOJIBEIICHHOTO K JIEHTE, OT MacChl Ipy3a.
Habnronenue u o0CyX1eHHE OMBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD MTEPHOa
KoJ1e0aHMii IPY>KUHHOTO MAasITHUKA OT MacChl
rpy3a U KECTKOCTU TIPYKUHBI.

[IpumeHeHre MaTeMaTUYECKOTO U MPYKUHHOTO
MasITHUKOB B KQ4ECTBE MOJICJICH /I ONUCAHUS
KOJIeOaHUI B OKPY’KAIOIIEM MUDE.

Pemenue 3ana4, CBA3aHHBIX C BHIYUCICHUEM
WJIM OIIEHKOM 4acTOThI (Meproja) KoneOaHui
H3zmepenue yckopenus c60000H020 naoeus.

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHn4yecKkue BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IpostonbHbIE 1
MOIEepeYHbIC BOIHBI. [[mnHa
BOJIHBI U CKOPOCTH €€
pacrpoCTpaHEHUS.
MexaHn4ecKue BOJIHBI

B TBEPJIOM TEJIE,
CEHCMUYECKUE BOJIHBI.
3ByK. ['pOMKOCTB 3ByKa U
BbICOTA TOHA. OTpakeHue
3Byka. MUu(pa3Byk u

yJIbTPa3BYK

OO0Hapy>XeHHe U aHATN3 BOJTHOBBIX SIBJICHUI
B OKPY’KaIOIIIEM MHpE.

HabGnronenue pacnpocTpaHeHus POI0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJICNIN) U
0oOHapy’KeHHE aHAIOTUYHBIX BUJIOB BOJTH

B TIPUPOJIE (3BYK, BOJHBI Ha BOJIC).
Brruucnenue 1yMHBI BOJHBI U CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCNEpPUMEHTATBHOE OTIPEICTICHUE TPAHUIT
YaCTOTHI CIIBIITUMBIX 3BYKOBBIX KOJICOAHHIA.
HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YaCTOTHI (B TOM YHCJIC, C UCIIOIH30BAHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).
Ha6nronenue u o0bsicHeHNE SIBICHUS
aKyCTHYECKOTO pE30HaHCA.
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AHaJIN3 OPUTUHAIBHOTO TEKCTA, MOCBALIEHHOTO
UCII0JIb30BAHUIO 3BYKa (MJIU yJIbTPA3BYKA)

B TEXHUKE (IXOJIOKAIUs, YIBTPA3BYK

B MEJIUIIUHE U JIP.); BBITIOJIHEHUE 3a]JaHUM

M0 TEKCTY (CMBICIIOBOE UTCHUE)

Hroro no pazneny

15

Pa3nen 3. DiieKTpOMAarHMTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJTHbBI

3.1 | DiekTpoMarHuTHOE 6 DJIEKTPOMAarHuTHOE TOJIE. [Toctpoenue paccyxaeHui, 000CHOBBIBAIOIINX
10JIE U ONEeKTPOMAarHUTHBIC BOJIHBL. | B3AUMOCBSA3b JIEKTPHUUECKOTO U MATHUTHOTO
AIIEKTPOMAarHUTHHIE CaoiicTBa MOJIEH.

BOJIHBI AIIEKTPOMArHUTHBIX BOJIH. DKCHepUMEHTAIIBHOE H3yUYE€HHUE CBOMCTB
[IIkaa 3JIEKTPOMArHUTHBIX | SJIEKTPOMArHUTHBIX BOJIH (B TOM YHKCIIe
BOJIH. Mcrionb3oBanue C MIOMOILbI0O MOOUIILHOTO TeJIe(OHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTr€eHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
ONeKTpOMarHuTHas IPUPoJa | AHaIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
cBeta. CKOpOCTh CBETA. 3JIEKTPOMATrHUTHOTO U3ITyUYEHHUSI B IPUPOJIE:
BomnHoBbIE CBOMCTBA CBETa ’KUBBIE OPTaHU3MBbI, N3JTy4€HUsI HEOECHBIX TEl
(CMBICIIOBOE YTEHUE).
Pacrio3znaBanue 1 ananus pas3inyHbIX
IPUMEHEHUH AIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE.
N3ydenue BOJTHOBBIX CBOMCTB CBETA.
Pewenue 3aay ¢ ucnoap30BaHuEM POpMYIT
JUISI CKOPOCTH JIEKTPOMAarHUTHBIX BOJIH, JIJTUHBI
BOJIHBI 1 YACTOTHI CBETA
Hroro no pazneny 6
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Pa3zagen 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacnpocTpaHeHus
CBeTa

JlydeBas mozenb cBeTA.
Hcroynuku cBera.
IIpssmosnuHeliHOEe
pacnupocTpaHEHUE CBETA.
3atmenns ConHua u JIyHsI.
Otpaxxenue cserta. Ilnockoe
3epKano. 3aKOH OTpaXKeHUs
CBETA.

[Ipenomnenue ceera. 3aK0OH
npesiomieHus ceera. [looHoe
BHYTPEHHEE OTPaKCHUE
csera. Mcnonbp3oBanue
MIOJIHOT'O BHYTPEHHETO
OTpaXEHUS B ONITUYECKUX
CBETOBOJAX

HaOnronenue onbITOB, IEMOHCTPUPYIOIIUX
SIBJICHUE MPSIMOJIMHEITHOTO pacpOCTpaHEHUSI
cBeTa (BO3HUKHOBEHHUE TEHU U TIOJIyTE€HHU ),

U UX UHTEPIPETAIs C UCTIOIb30BaHUEM
MOHSTHS CBETOBOIO JIy4a.

OOBsicHeHUE U MOJETUPOBAHUE COTHEUHOTO U
JIYHHOT'O 3aTMEHHM.

UccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUS
CBETOBOTIO JIy4a OT yIJia MajJcHusI.

N3yuenune cBOWCTB N300pa’KEHUS B INTOCKOM
3epKajie.

Habaronenne u 00bsICHEHNUE OIBITOB

10 TIOJTYYEHHIO N300paKeHUI B BOTHYTOM U
BBINYKJIOM 3epkanax. Habmonenue u
00BSCHEHHE ONBITOB IO MPETIOMJICHHIO CBETA
Ha TPaHUIIE PA3TUYHBIX CPEJl, B TOM YHUCIIE
OTMBITOB C MOJHBIM BHYTPEHHUM OTPA’KEHHUEM.
UccnenoBanne 3aBUCUMOCTH yTJia
MIPEJIOMIJICHHS OT yTJia MaJIeHUsl CBETOBOIO JTyya
Ha TPAHUIE «BO3TYX—CTEKIIOM.
Pacnio3naBanue sIBICHUN OTPAKEHUS U
MPEJIOMJICHHS CBETA B IOBCETHEBHOM KU3HH.
AHanu3 u 00bSICHEHUE SIBJICHUS] ONTUYECKOTO
MUpaXxa.

Pemuienue 3aa4 ¢ UCMOIB30BAaHUEM 3aKOHOB
OTPKEHUS U MPEJTIOMJICHHUS CBETA
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4.2 | JIuH3BI ¥ OITUYECKHE 6 JIunza. Xox nyueii B mun3e. | [lomydeHne n3o0paxeHHil ¢ MOMOIIbIO
PUOOPHI OnTuyeckas cucreMa coOuparole U paccenBaroeH JUH3.
doToanmapara, mukpockona | Onpezaenenue GOKyCHOTO pacCTOSIHUS U
v Teneckorna. ['na3 kak ONTHUYECKOU CUJTbI COOMPAIOIIEH JINH3BI.
ONITUYECKAasi CUCTEMA. AHanu3 ycTpoiCTBa U IPUHITUIIA JCHCTBUSA
bnuzopykocts 1 HEKOTOPBIX ONTHYCCKUX TPUOOPOB:
JaTbHO30PKOCTh ¢doToarnmapaTa, MUKPOCKOTIA, TEJIECKOIA.
N3yuyenne moaenu riiaza Kak ONTUYECKOU
CUCTEMBbI. AHAIN3 SBJICHUN OJTU30PYKOCTH
U TaJIbHO30PKOCTH, PUHIIUTIA JCHCTBUS
OYKOB
4.3 | PaznoxeHue 0enoro 3 Pasnoxxenue 0eoro ceera Habmronenue pasnoxeHus 6€10ro cBeTa
CBETA B CIIEKTP B criekTp. OnbiTel HEIOTOHA. | B CTIEKTD.
CnoxxeHue CreKTpaabHbIX HaGnronenue u 00bsICHEHHE ONIBITOB
uBeToB. J{ucnepcus ceera 0 TIOJIYYEHHIO O€TIOT0 CBETa MPH CI0KEHUU
CBETAa Pa3HBIX IIBETOB.
[IpoBenenne u 0OBSICHEHNUE ONIBITOB
10 BOCITPHUATHIO I[BETA TIPEIMETOB TP UX
HAOJTFOICHUH Yepe3 IIBETOBbIC (DUITBTPHI
(LIBETHBIEC OYKH)
Hroro no pazneny 15
Pa3znen 5. KBanToBbIe siB1eHHs
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u OOGcyxaenue 1eau onbiToB Pezepdopaa

IIOTrJIOMCHUC CBCTA
aTOMOM

[IJIaHETapHas MOJEIb aTOMa.
Mopaens atoma bopa.
Hcnyckanue v noryioueHme

I10 UCCJICA0OBAaHNIO aTOMOB, BBIIBHXKCHHC
T'AIIOTEC3 O BOBMOJKHBIX PC3YJIbTATaX OIILITOB
B 3aBUCHUMOCTH OT IIPCAITIOIaracMoro CTpoCHU:A
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cBeTa aTOMOM. KBaHTEI.
JInHenyaTeie CIEKTPBI

aTOMOB, (JOPMYJTHPOBAHUE BHIBOIOB

U3 PE3yJbTATOB ONBITOB.

OO6cy>xaeHre TPOTUBOPEUHIA IITaHETAPHOU
MOJICJIM aTOMa U OCHOBAHMH IJI TUIIOTE3bI
bopa o crarimonapHbIX opOUTax AJIEKTPOHOB.
HaOmronenue CIaoMHbIX U JIMHEHYATBIX
CIIEKTPOB M3ITyUYEHUS Pa3JIMYHBIX BEIIECTB.
OO0BsicCHEHUE TUHEWYATHIX CIIEKTPOB U3TyUCHUS

5.2

CtpoeHue aTOMHOTO
aapa

PanuoaktuBHOCTH. Anba-,
OeTa- U TaMMa-u3TyUCHUSI.
Crtpoenune aToOMHOTO spa.
Hyknonnas monens
aTOMHOTO sipa. M30Toms!.
PagnoaktuBHbIE
npeBpatienus. [lepruon
MOJIypacriajia aTOMHBIX SAEp

OO0cyxeHne BO3MOXKHBIX THIIOTE3 O MOJIEIISAX
CTPOCHHUS SiIpa.

Onpenenenue cocTana siAEp MO 3aJlaHHBIM
MAaCCOBBIM U 3aPsI0BbIM YUCIAM U

IO MOJIOKEHUIO B IEPUOIUYECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUS COCTABA A/IPA U €TO
MOJIOKEHUS B IEPUOJIUUECKON CUCTEME

MIPHY 0-PaIMOAKTHBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM
dororpadusm.

OOGHapyXeHHe 1 U3MEPEHUE PaTUaIMOHHOTO
¢dboHa C TOMOIIBIO IO3UMETPA, OLICHKA €T
MHTCHCHUBHOCTH.

Amnann3 OMOIOTHYSCKUX U3MCHCHHH,
MPOUCXOAIINX MOJT JEUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUH.
Hcnosnp3oBaHne paAuOAKTUBHBIX U3ITyYEHUN
B MEJIMIIUHE
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5.3

Sl nepHbie peakiuu

S nepHble peakunu. 3aKOHbI
COXpaHEHHMS 3apsAJI0BOrO U
MacCOBOTO YHCEIl. DHEPTHS
CBSI3M aTOMHBIX siaep. CBs3b
MAacCChl U 3Hepruu. Peakiuu
CUHTE3a U JICJICHUS SIAEP.
Hcroynuku sHeprun ConHua
v 3BE31. AnepHas
sHepreTuka. JlercrBust
PaIMOAKTUBHBIX U3Ty4YCHUN
Ha KUBBIE OPTAHU3MBI

Pewmenue 3ana4 ¢ ncnoap30BaHNEM 3aKOHOB
COXPAaHEHUS MAaCCOBBIX U 3apsIOBBIX YUCET
Ha ONPEACIICHUE PE3YIBTATOB SACPHBIX
pEeaKnii; aHAJIN3 BO3MOKHOCTH UJIU
HEBO3MOKHOCTH SIIEPHOMN PEAKLINH.

OneHka PHEPruu CBA3M AJ1E€p ¢ UCIIOJIb30BAHUEM
dbopmMybl DMHIIITEHHA.

OO0cyxeHune NepcueKTHB UCIIOJIb30BaHUS
YIPaBIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OO6cyx1eHre IPEUMYIIECTB U IKOJIOTHUECKUX
po0sieM, CBSI3aHHBIX C SIIEPHOI 3HEPTeTUKON

Htoro no pazgeny 17
IHoBTOPUTEIHLHO-0000IAKOIINI MOTYJIb
[ToBTOpEHUE N 9 Cucremaruzanus u Brinonnenue yueOHbIX 3a0aH, TpeOyIOIIUX

00o011IeHHEe
coJiep KaHMs Kypca
busuku 3a 7-9 Kmaccel

0000111eHHE TIPEIMETHOTO
COJIEpKaHUS U OIbITA
TeSITeTTbHOCTH,
PUOOPETEHHOTO

IIPU U3Y4YE€HUHU BCETO Kypca
(GU3HKHM OCHOBHOT'O 00IIIET0
oOpa3oBaHMs.

[TonroroBKa K OCHOBHOMY
TOCYJapCTBEHHOMY
AK3aMeHy 1o (pu3nKe

JUTSL 00yYaronuXxcs,
BBIOPABILIUX ATOT YUEOHBIN
npeaMeT

JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— IPUMEHEHUS NIOJIYYEHHBIX 3HAHUN

JUTSl HAYYHOT'O O0BSICHEHUST PU3NYECKHUX
SIBJICHUM B OKPYXKAIOIIEN NPUPOE,

B ITIOBCEJHEBHOM )KM3HU U BBISIBJICHUS
(u3NYECKUX OCHOB Psi1a COBPEMEHHBIX
TEXHOJIOT U,

— IPUMEHEHUS OCBOCHHBIX
DKCIIEPUMEHTAIbHBIX YMEHUI

JUIS KCCNIEI0BAaHUS (PU3NUYECKUX SIBICHUH,
B TOM YHCJIE JJIS IPOBEPKHU THIIOTE3

60



Y BBISIBIICHUS 3aKOHOMEPHOCTEMN.

Pemienne pacu€THbIX 3a/1a4, B TOM YUCIIE
IPEINOoJaraoIiuX UCIOIb30BaHUE (PU3HMUECKUX
MOJIEJIEH U OCHOBAHHBIX Ha COACPKAaHUU
Pa3IUYHBIX Pa3esioB Kypca QU3HKH.
BrinmosHeHue n 3ammra rpynmnoBbIX WINA
WHIVBUAYAIBHBIX IPOEKTOB, CBA3aHHBIX

C coJiep>KaHueM Kypca (pu3uku

Hroro o pazneny 9
OBILEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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