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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUW M TpeOOBaHUN K pe3yjbTaraM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl, NPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroMm (enepaibHON paboyeit porpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Conepxanue mnporpamMmbl 10 (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYarOUIUXCsl M OpPraHU3alMI0 H3YYEHHS
Gu3MKu Ha NeATeNbHOCTHOM OCHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpeamera B peanusanuu TpedoBanuiit ®I'OC OO0
IUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yabTaTaM o0yueHus, a TaKkKe
MEXXIPEMETHbIE CBA3M €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMsl.

[Iporpamma no (u3uke ycTaHaBIUBAET paclpeeseHrue yueOHoro Marepuaia
1o rojam o0y4eHus (1o Kjiaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BATENbHOCTD
U3Y4YEHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs TMPEAMETHOTO COAEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YJarOIINXCA.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
NOMOILIY YYUTEIIO B CO3[JaHUU paboYeil MporpaMMbl IO Y4EOHOMY MPEIMETY.

®u3urKa SBISIETCS] CHCTEMOOOPA3YIOIIMM JIJISl €CTECTBEHHO-HAYYHbBIX Y4eOHBIX
PEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOI0THElN, aCTPOHOMHUEH U PU3nUYecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MUpa, MPEJOCTaBIIAET Haubosiee SICHbIE
o0Opa3ipl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUA, TO €CTh CIoco0a MOy4eHUs
JIOCTOBEPHBIX 3HAHUH O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa30BaHHUSA B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUHU E€CTECTBEHHO-HAYYHOW IPaMOTHOCTH U
UHTEpeca K HayKe Yy 00yJarouuxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpeNIoiaraeT OBJaJIEHUE
CIEYIOIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHATDH SIBJICHUS;

e OLICHUBATh U NOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUSI;

e UHTEPIPETUPOBATh  JIaHHBIE M  HCIIOJIB30BATh  HAy4YHBIC
JI0Ka3aTeabCTBA JJIsl IOJYYEeHUS BHIBOJOB.

[enn wusyuenus ¢GU3UMKKM Ha YpOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
ompenenensl B Konuenmuu mnpenopaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBaTenbHBIX opraHuzauusx Poccuiickoit ®enepauuu, peanu3yroMUX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPaMMBbI, YTBEPXKIEHHOM pElIEHUEM



Konnerun MunuctepctBa npocsenienus Poccuiickoit denepanuu (MpoTOKOa OT 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEepeca M CTPEeMJICHHS OOyJaloNUMXCS K HAydYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
(dbopMUpOBaHHE HAYIHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa H3ydeHHsI OCHOB
CTPOCHUS MaTepPUHU M (PyHIAMEHTAJIBHBIX 3aKOHOB (DU3UKU;
dbopMUpOBaHUE TPEICTABICHHNA O PO (U3HKHU IS Pa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBHOM IEATEIBHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Leied nporpaMMmbl 1o (U3MKE HA YPOBHE OCHOBHOI'O
o01iero oopazoBaHusl 00E€CIIEUNBAETCS PEILICHUEM CIIEAYIOIINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

NpUOOpETeHHE YMEHUN ONMHUCHIBATh U OOBSACHATH (DU3UUECKHUE SIBICHUS C
MCIIOJIb30BAaHUEM NIOJTYYECHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIIECHUA NPOCTEUIIMX pPacu€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX "
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUN HAOIIONATh MPUPOTHBIC SBICHUS U BBHITIONHSITH OIBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NUECKOro COACpKaHUS,
BKJItOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(hepamu npodeccuoHaTbHON NesATeNbHOCTH, CBA3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTUSIMHU, OCHOBaHHBIMU Ha
JOCTHKEHUAX (PU3UUECKON HAYKH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B He/IeN0), B 8
kJacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HeZenio).

[Ipennaraemslii B mporpaMMe no (u3Mke nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBII XapaKTep, yUYUTelb JIelaeT BRIOOp MPOBENCHUS



7a00paTOpPHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0o0y4JarommMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.

Pabouas nporpamma coctaBiieHa ¢ y4€TOM BOCIUTATENbHOM MPOrpaMMBbl.



COAEPKAHUE YYEBHOI'O ITPEAMETA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

O®usuka — Hayka o Inpupone. fBneHus npuponbl. PUNYECKUE SBICHUA:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢u3zuka u [pyrue €cTeCTBEHHblE HayKd H3Y4alOT MPUPOLY.
EcTecTBeHHO-Hay4YHBI METOJ] MO3HaHMs: HAOJIOJEHHE, MMOCTAHOBKA HAay4YHOTO
BOIPOCA, BBIIBHJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE
HabogaeMoro apienus. Onucanue GU3NUEeCKUX SBJICHUN C MTOMOILIBIO MOJIEEH.

Jemoncmpayuu.

1. MexaHu4deckue, TEIUIOBBIE, DJIEKTPUYECKHE, MArHUTHbBIC, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHl U MPOLEAypa NPIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenune o6bEéMa )KUIKOCTH U TBEPAOIO TeNaA.
4. OmnpeneneHue pa3sMepoB MAJIbIX TEI.
5. W3mepenue temieparypsl INpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpPA H
JaTYUKA TEMIEPATYypPHI.

6. IIpoBenenue wmccienoBaHus IO MPOBEPKE TMIIOTE3bI: JAJIBHOCTH IOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspneu 2. IlepBoHayabHbIe CBEACHUS 0 CTPOCHHH BELIECTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasMmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
Temnepatypoil. bpoyHoBckoe nBmxkenue, Auddysus. BzaumoneilictBue yvacTui
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME Ia30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHelX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHne OpOyHOBCKOTO JBUKEHMUSL.



2. HaGmonenue nuddysun.
3. HaOmionenue  siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKEHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
0o0bEMa BelecTBa.
Cwiia kak xapakTepucTuka B3aumozeicTBus Tei. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOMIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HAPABJIIEHHBIX II0 OJHOM NpsiMoM. PaBHomelcTByromas cwi. Cuiia TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOro ABUKEHUS Tella.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HabmroneHue n3MeHEHUsI CKOPOCTHU MPHU B3aMMOICHCTBUH TEIl.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHue Cuil, HalpaBJIEHHBIX 10 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIEJIA JIEKTPUUECKOTO aBTOMOOUIIA U TaK Jajiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBKEHHs Opycka WM IIapuKa 0
HaKJIOHHOM IJTIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOLIKUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOINXCS MOBEPXHOCTEH.

Paszneun 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBIIIEHUS U YBEIWYEHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TEJIaMH, KUAKOCTAMU U razamu. 3akoH Ilackans. IlmeBMartuueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000m0ouku 3emiu. OmbiT Toppuyennu. M3mepenue atMochepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUSI OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxormiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmiaromuecs: COCyabl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJIKHBAIOUIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH Tela
Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJ: IUIaBAaHUE WIIN MTOTPYKEHUE TEI B 3aBUCUMOCTH OT

AN T o

™~

COOTHOIIEHHUSI TNIOTHOCTEN TeJa U AKUJKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
KUJKOCTh YaCTH TEJA.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
NOTrPY>KEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOILIECH CHUIIbI, AEMCTBYIOIIEH Ha TEJIO
B JKUJIKOCTH, OT MaccChl TeJa.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
JENCTBYIONIEH Ha TEJNO B )KUJIKOCTH, OT 00bEMA MOrPyKEHHOM B )KUJIKOCTh
YacTH Teja U OT INIOTHOCTU KUIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU H
ONPEIEIIEHUE €€ TPY30HOABEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTh. JDHeEpPrusi.

MexaHnuueckas pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHas TUIOCKOCTh. [IpaBuio

paBHOBecus pbryara. [I[pumeHeHme npaBuia paBHOBECHS phiuara K 0J10Ky. «30710TO€



npasuwio» mexanuku. KITJI npocTeix Mexanu3zMoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.
Mexannueckasds dSHepruss. KuHermyeckas ¢ NOTCHLMAIbHAS JHEPIUS.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnsie padbomost u onvimel.
1. Omnpenenenue pabOThI CUJIBI TPEHHS PYU PABHOMEPHOM JIBMXKEHHUH TeJa MO
TOPU3OHTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.
N3mepenune K11/ HakKJIOHHOHN TJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKOW SHEPIUH.

8 KUIIACC

Pa3nen 6. TenjioBble siBJI€HHUSI.

OCHOBHBIC TIOJOXEHUSI MOJIEKYJISAPHO--KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJieKyd. ONbIThI, MOATBEPKAAOLIUE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, JKUAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTRBA.
Kpucrannmueckue n amopdubie tena. OO0bsiCHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUWA MOJIEKYISPHO--KHHETUYECKON TEOPUH.
CmaunBaHu€ U KaNWUISIPHBIE sIBIEHUS. Tem10BOe pacClIUpEHUE U CKATHE.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBUKCHUS
gactull. BayrpenHsss sHeprus. CnocoObl W3MEHEHHs BHYTPEHHEH JSHEPIrumu:
TeIIonepeaaya u coBepiieHne padbotsl. Bujsl Temnonepenayun: TEMIONPOBOHOCTb,
KOHBEKIIUSI, U3JTYYEHHUE.

KonuaecTBo TeminoTel. YaenabHas TEIUIOEMKOCTH BellecTBa. TemiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHeHHWE TeruioBoro Oananca. [lmaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAS TEIUIOTA IJIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenue. VYienpHas Ttemiiora
napooOpa3oBaHusl. 3aBUCUMOCTb TeMIIepaTypbl KHUIICHUS OT aTrMoc(epHOro
JIaBJICHUS.

BrnaxuocTts Bo3yxa.

DHeprus TOIIMBa. Y IeJbHAs TEIUIOTa CTOPAHUSL.

[Mpunimner pabotel TeroBbiX jasurarenei KIIJ[ TeruioBoro npurarens.
TerioBbIe IBUTATENN U 3aIIATA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpPaHEHUS U MPEBPAILICHUSI SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.
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10.
11.
12.
13.

Habmronenre OpoyHOBCKOTO JABUKEHUS.

Habmonenne nuddysun.

Habmronenne ssBieHnid cMauMBaHMs M KaMMIISPHBIX SIBJICHUH.
Habmronenue TemioBoro paciumpeHus Te.

M3meHeHne naBjieHUs rasa Mpu W3MEHEHHH OObEMa M HAarpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna uamMepeHus: TemMIepaTypsl.

Bunbl Teronepenayn.

OxuaxxaeHue npu COBEPIICHUH padoThI.

HarpeBanwne npu copepiieHuH pabOThl BHEIIHUMH CHUJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMUHBIX BEIECTB.
Habmronenne xuneuus.

HabmroneHune nocTostHCTBa TeMIepaTyphl IPH TUIABJICHUU.
Moaenu TEeIIOBBIX JABUTATEIEH.

Jlabopamopnsie padbomost u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnpITHI 0 OOHAPYKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OmnbITHI 11O BRIPAIMBAHUIO KPUCTAJIJIOB [IOBAPEHHOM COJIM WIIM caxapa.
OnpIThl 10 HAOJIIOACHUIO TEIUIOBOTO PACIIMPEHHs Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiaeHUs BO3yXa B OalJIOHE IINPHULA.

OneITB, EMOHCTPHUPYIOLIME 3aBUCUMOCTb [JABJIECHUS BO3AyXa OT €ro
00BbEMa M HArpEBAHMS WM OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JUTUHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

HaGmtonenue wu3MeHEHUs: BHYTPEHHEH »JHEpruM Tejla B pe3ylibTare
TeIUIonepeauu U paboThl BHEIIHUX CHJL.

UccnenoBanue sBIEHHS TEIJIOOOMEHAa NpPU CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOJBbI.

OmnpeneneHre  KOMWMYECTBA  TEIUIOTHI, IIOJIYYEHHOTO BOAOW  IpH
TEIUIO0OMEHE C HArPETHIM METAJUTMYECKUM LIUJIHHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca UCapeHHus..

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Ornpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIBJA.

Pa3znen 7. JiaekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

Onextpuzanusi Ten. J[Ba pona 3JEKTpUYECKHUX 3apsiioB. BzaumojercTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHIIBI  B3aMMOJIECUCTBUS
3apsHKEHHBIX TET OT BETUYUHBI 3apPSAJI0B U PACCTOSTHUSI MEXKIY TEIAMH).



DnekTpuueckoe mnose. Hanpsok€HHOCTh 3nekTpuueckoro mnojs. Ilpuniun
CYNEPIO3UIIUH ISKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM yYpPOBHE).

Hocurenu snekrpuueckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPAaHEHUS
BJIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUM TOK. YCJIOBHUSI CYIIECTBOBAaHUS DJICKTPUUECKOIO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUIN TOK B KUJIKOCTSIX U razax.

Onektpuueckag uenb. Cwia  Toka.  DJEKTPUYECKOE  HaINpshKEHUE.
ComnpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
1151 ydacTka uenu. [locnenoBarenbHOE U MapaILIEIbHOE COETMHEHHE MPOBOIHUKOB.

PaGora u MONIIHOCTH DJIEKTpUYECKOrO ToOKa. 3akoH Jxoyns—JIeHna.
DJIEKTPUUECKUE LIETTH U MTOTPEOUTENH IEKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHI. B3anMo1€MCTBHE TOCTOSTHHBIX MAarHUTOB. MarHuTHOE
noje. MarHuTHOe 1oje 3eMJIM M €ro 3HadyeHue I Ku3HU Ha 3emiie. OnbIT
Opcrena. MaroHuTHoe MoJie JIEKTpUIECKoro Toka. [IpumMeHeHne 3J1eKTpOMarHuToB
B TeXHUKE. J[eMiCTBME MarHUTHOT O MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOIBUTaTEIb
MOCTOSSHHOTO  TOKa. VCronb30BaHWE  JJIEKTPOABUTATENEH B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue daeKTpoMarHuTHOM uHAyKIuU. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS AIEKTPUUYECKOU SHEPTHH.
DIIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpHU3aLUs TEN.

JIBa pojia 3JIEKTPUUYECKHUX 3apsa0B U B3aUMOJICUCTBUE 3apSHKEHHBIX TEJ.
Y CTpONCTBO M AEUCTBUE DIIEKTPOCKOMNA.

DJIEKTpOCTaTUYECKask MHAYKIINS.

3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsJIOB.

[IpoBOMHUKY U JUIJEKTPUKH.

MoaenvpoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO OIS

HcTouHMKM TOCTOSHHOTO TOKA.
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JIelcTBYSI JIEKTPUUECKOrO TOKA.
. DNEKTPUYECKUHN TOK B JKUJIKOCTH.
. I'a30BbIM pa3ps.
. I3MepeHune cuiibl TOKa aMIIEPMETPOM.
. I3MepeHune 2I1eKTpUIEeCKOro HaNpsKEHUS BOJIBTMETPOM.
. PeocTar u mara3uH COIpOTUBIICHUM.
. B3anmonelicTBrE MOCTOSSHHBIX MAarHUTOB.

R R R R R R
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenvpoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS MTOJIOCOB MarHUTA.
MonenupoBaHre MAarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.
OnsIiT Dpcrena.

MarauTHoe 1oje Toka. DJIEKTPOMAarHuT.

JlelicTBME MAarHUTHOrO TO0JI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTaTENb MTOCTOSHHOTO TOKA.

HccnenoBanue ssBICHUS 3JICKTPOMArHUTHOW UHTYKIIAH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIpaBJICHUS WHIYKIMOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHMSI.

DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimol.

1.

A

10.
11.

12.

13.

14.

15.

16.

OneITel 10 HAOMIOACHUIO JJIEKTpU3alMM Tl MHAYKOUEH u 1pu
CONPUKOCHOBEHHH.

UccnenoBanne AEUCTBUS 3JIEKTPUUYECKOTO IOJISI HA IPOBOJHHUKU U
JUDJIEKTPUKHU.

COopka u npoBepka paboThl JIEKTPUUECKOM LIETIH TOCTOSIHHOT'O TOKA.
N3mepeHne U peryaupoBaHHe CHIIbI TOKA.

N3mepenne U peryiaupoBaHue HaNpPSKEHUS.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 pe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHMS HA PE3UCTOPE.

OnbITsl, JEMOHCTPUPYIOILHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOAHUKA OT €ro JUIMHBI, IUIOHIAJH IONEPEYHOro
CEUeHHMs U MaTepuana.

IIpoBepka mnpaBuia CIOXKEHUS HANPSDKEHUHW IPH  IOCIEN0BATEIBHOM
COEJIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIbl TOKa IPU MNApPALIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI JIEKTPUUECKOr0 TOKA, UIYILIEr0 Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACIAEMOA Ha
pe3ucTope.

HccenenoBanne 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenune K111 narpeBarens.

HccnenoBanrie MAarHUTHOTO B3aUMOICMCTBUS TOCTOSIHHBIX MATHUTOB.
N3ydyeHre MarHUTHOT O MOJIsI IOCTOSIHHBIX MAarHUTOB MPU UX 00bEAUHEHNUN
Y pa3AeIICHUH.

HccnenoBanne NEHCTBUS 3JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATYILIKU C TOKOM U MAarHUTA OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.

18. M3yueHne neicTBUs MarHUTHOT O TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4eHHE pa0OThI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anmekTpoaBUraTenbHONM YCTAHOBKHU.

21. ONBITEI IO MCCIIEAOBAHUIO SIBJIICHUS DSJIEKTPOMAarHUTHOW WHIYKIIMM:
UCCIIEJOBAHNE W3MEHEHHWH 3HAYCHUS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexannueckoe nABwxkeHHe. MarepuanpHas Touka. Cucrema oOTcuyéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE NPSMOIMHEHHOE
nBkeHne. HepaBHoMepHOe npsiMosiMHEHOE NBMKeHUEe. CpellHssl 1 MTHOBEHHas
CKOPOCTb TeNa IMPH HEPABHOMEPHOM JBHKCHHH.

VYckopenue. PaBHoyckopeHHoe mpsiMonivHelHoe JBikeHue. CBoOogHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMKEHHE MO OKpPYXHOCTH. llepmon m dacrora obparieHus.
JIuneriHas u yrioBas CKOpoCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroroHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyuHLIMO CynepO3UUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPeHUsI CKOJIbKEHUs, CHUJia
TPEHHUS TTOKOSI, APYTUE BUABI TPEHUSL.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOIO
nafgeHus. JBmwxenue mianer Bokpyr ComHua. IlepBasi kocMuueckasi CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue martepuanbHON TOUKU. AOCONIOTHO TBEpAOoE Teno. PaBHOBecue
TBEPJOTO TEJA C 3aKPEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsxkecTu.

Nmnynec Tena. 3menenue mmnyinbca. IMnynbe CHiibl. 3aKOH COXPaHEHUS
UMITyJIbCa. PEakTUBHOE NBMKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEeprun U paboThl. [loTeHIInanpHas SHEPTrusl Tela, MOAHATOrO Hall
MTOBEPXHOCTHIO 3eMiIH. lloTeHIIManbHas sHeprus c:xaTou npyxuHbl. Kunernueckas
sHeprusa. Teopema 0 KMHETHUECKOW SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpayuu.

1. HaGmroneHne MexaHW4YeCKOTro ABMIKEHUS Tela OTHOCUTEIIBHO Pa3HBIX Te

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

Habmronenue paBeHcTBa CUII IPU B3aUMOJIEICTBUM TEll.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaneHnue umnyJsbca npu abCOTOTHO YIIPYTOM B3aUMOJICUCTBUU.
Halmtonenme peakTHUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUU MPU IBUKECHUU TEJa MO IEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBanue TpakTta ajis pa3roHa W JajdbHEWIIEr0 paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIW JABMKEHUS
HIapyKa 1o HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BPEMEHU NIPHU PaBHOYCKOPEHHOM
JIBIKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJJMHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHHUS OT CHIIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpduiieHTa TPEHUSI CKOJbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBMXKCHHH TeJIa 10
TOPU30HTAIIBHOM ITOBEPXHOCTH.



10. Onpenenenre pabOTHl CWIBl YOPYrOCTH TIPU  MOABEME Tpy3a ¢
HCITOJIb30BaHUEM HEMOABMKHOTO U MOJIBMYKHOT'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJge0aAHUA U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MareMaTu4eCKUil U NPYKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJIHBL. (CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHbie ©
MONEpEYHbIC BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pPacnpOCTpPaHEHUS.
MexaHWn4eCcKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OtTpaxenue 3Byka. MHbpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxosje0aHHMM Tel IOJ AEUCTBUEM CUJIBI TSHKECTH U CHJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHWM MaTeMaTHU4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U NIepro/Ia KoJieOaHUi IPYKUHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOABEIICHHOIO K HUTH

o v A~ w N

rpy3a OT JJUHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEepUOa KoneOaHUN NMpy>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KoseOaHui
NPYKUHHOTO MasATHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHusi CBOOOIHOrO MaICHUS.
Pasznesn 10. D1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHuTHble  BoMHBL.  CBOMCTBa
AJEKTPOMArHuTHbIX BOiH. [llkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DJIeKTpOMaruuTHas npupoga cBera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOHMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE
pacnpoctpaHenue cBera. 3atMenust Connua u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lICMnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

JInnza. Xox nydeit B inH3ze. OnTudeckas cucreMa oroariapaTra, MUKpOCKOIa
u Teneckorna. ['11a3 kak ontuyeckas cucrema. ban3opykocTs U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpauuu.

[IpsamMonuHeliHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

IIpenomMienue caera.

Onruyeckuii CBETOBO/I.

Xox mydeld B COOMpArOIIE TUH3E.

Xoq 1y4yer B pacCEenBAIOIIEH JINH3E.

[Tonyyenue n300paxeHuil ¢ TOMOLIBIO JIUH3.

[Ipunun aeiictBus ¢oToamnmapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens riasa.

11. PaznoxxeHue 6enoro cBera B CIEKTP.

12. [lony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJia OTPaKEHHUsS CBETOBOIO Jyya OT yria
naJIeHuUs.

2. M3yuenue xapakTepucTUK U300paxKe€HUs IPEIMETa B INIOCKOM 3epKalie.
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3. HccnenoBanue 3aBUCHMOCTH YIJIa MPEIOMIIEHUSI CBETOBOTO JIy4a OT YIJia
NaJCHYs Ha TPAHUIIE «BO3TYX—CTEKIION.
4. TlomyueHnue u300pa>keHHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.



5. Ompenenenue HOKYCHOTO pacCTOSIHUS U ONTUYECKON CHIIBI COOMparole
JIVH3BL.

6. OTBITHI 1O PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. OmbITHI TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOICHUM Yepe3
L[BETOBbIE (PUIILTPHI.

Paznen 12. KBaHnTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHass mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornomenne ceeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- 1 raMma-uznydenus. CTpoeHrue aTOMHOIO
saapa. Hykionnas wmoxaens aromHoro sapa. W3oromel.  PaamoakTuBHbIE
npeBpaiieHud. [lepuon nomypacnana aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsS0BOTO MU MACCOBOIO YMCEIN.
DOHeprus CBSI3M aTOMHBIX sAnep. CBsA3bp Macchl W dHEpruu. Peakuuu cHUHTE3a U
nenenus anep. Mcrounuku sueprun ConHIa v 3BE3.

SnepHas sHepreruka. JeWCTBUS pPagUOAKTUBHBIX W3JIyYCHUW HA IKUBBIE
OpraHu3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3IIYyYEHUS U MO0 CHHUS.

2. CHOekTpsl pa3IU4HbIX ra30B.

3. CnekTtp Bomopoa.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cu€Tunka MOHU3UPYIOIINX U3TYUYCHHUIA.

6. Perucrpanus uzny4eHusi IpUpPOJIHBIX MUHEPAIIOB U IPOTYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HalnroneHue CrUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYUYCHHUS.

2. HccrnenoBanue TPEKOB: U3MEPEHUE DHEPIMU YACTUIBI [0 TOPMO3ZHOMY

nyTtu (1o ¢potorpadpusm).

3. M3mepenue paguoakTUBHOro (hoHa.

IHoBTOpHTEILHO-00001IAXOIM A MOAYIb.

[ToBTOpHUTETHEHO--0000IIAIONTUH MOAYITH TIPEIHA3HAYCH JIJIsI CUCTEMAaTH3aIiN
1 0000IIIeHUSI TPEAMETHOI0 COIEP>KaHUs U OMbITA JEATEIbHOCTH, IPUOOPETEHHOTO
Opy U3YYEHUH BCEro Kypca (PU3MKH, a TaKkKe Il MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3MKe g 00ydarolmmxcs, BBIOPABIIUX 3TOT
y4€OHBII MpeaMeT.

[Ipyu n3ydyeHnn JaHHOTO MOAYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI
JIESITENbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEYMBAETCS JIOCTHKEHUE MPEIMETHBIX U
METanpeMETHBIX  IJIAHUPYEMBIX  pEe3yJNbTaToB  OOydeHUs, QopMuUpyercs
€CTECTBEHHOHAY4YHass I'PAMOTHOCTbh: OCBOCHME HAYYHBIX METOJO0B HMCCIIECIOBAHUSA
SIBJICHUW TPUPOALI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSACHATH (PU3HUECKUE



SABJIEHUS, TPUMEHAS IOJyYEHHbIE 3HAHWs, pelmarb 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.
[IprHIMIIMAIBHO AEATEIbHOCTHBIN XapaKTeP JaHHOTO pa3/ielia pealln3yercs 3a
CY€T TOr0, YTO OOYHAIOIINECS BBINOJHAIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHMI pacro3HaBaTb M HAyyHO OOBSICHATH
(pu3nyeckue sIBICHNs B OKpYXKaloIlel MpUpo/ie U MOBCETHEBHOM KU3HU;
UCTOJIb30BaTh HayuyHbI€ METOJIbl UCCIICAOBAHNUS (PU3UYECKUX SBJICHUI, B TOM
YUCJIE U IPOBEPKU TUIIOTE3 U ITOJYYEHHS TEOPETUUECKUX BBIBOOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoyiee Ba)XHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, IPAKTUYECKOT O UCITOJIb30BaHUS PA3JINYHbIX UICTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMs BCEX MU3BECTHBIX BHUIOB
SHEPIUH.



IINTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzyuenus Gu3NKu Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThI B
JacTH:

1) IaTPUOTHYECKOT0 BOCIIUTAHMSA :

— IPOSIBJICHNE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3nYecKOl HAyKU;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTHYKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHXKEHUM
bu3uKHY;

— OCO3HAaHHE BAXKHOCTH MOPAIbHO-ITUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
Y4EHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

— BOCTIPUSITUE 3CTETUYECKHX KayeCTB (PU3NYECKOW HAyKu: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

— OCO3HaHUE NEHHOCTH (PU3NYECKOM HAyKU KaK MOIIHOIO HHCTPYMEHTA
IMO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHM, BAKHEWIIEH COCTABIISIOLICH
KYJIbTYPHI;

— pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, MHTEpEca K HCCIEN0BATEIbCKON
NEATENbHOCTH;

5) ¢opMupoBaHus  KYJbTYPbl 3I0POBbS W  IMOLUHOHAJIBHOIO
OJs1aromoJryums:

— OCO3HaHWE IIEHHOCTHM O0€e30MacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TNpaBUi O€30IacHOro TOBEICHUS Ha
TPaHCIOPTE, HAa J0OpOrax, ¢ 3JIEKTPUYECKHM W TEIJIOBBIM OOOPYJOBaHUEM B
JIOMAILIHUX YCIIOBUSX;

— c(opMUPOBAaHHOCTH HABBIKA PE(IIEKCUH, IPU3HAHKUE CBOETO MPaBa Ha OIIUOKY
Y TAKOT'O K€ MpaBa y APyroro 4eJIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4yacTH€ B PEIICHUM MPAKTUYECKUX 3ajad (B paMKaX CEMbH,
o0pa3oBaTelbHOM  OpraHu3alud, TropojAa, Kpas) TEXHOJIOTUYECKOH W
COIMAJILHOM HAMPaBIEHHOCTH, TPEOYIONTUX B TOM YHCIIe U (PU3UYECKUX 3HAHMM;
— UHTEpEC K NPAKTUYECKOMY U3yUYEHUIO MPOECcCuil, CBA3aHHBIX C (PUBHUKOI;

7) 3K0JI0TH4€CKOr0 BOCIIMTAHHUS:



e — OpUEHTAlMsS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PEIIeHHs 3a7ad B
007acTH OKpPY’KaIOIIEeH Cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OLIEHKH HX
BO3MOXHBIX ITOCJIEACTBUN JIJIsI OKPYKAIOIIEN CPEBI;

e — OCO3HaHHME TJIO0AJTBLHOIO XapakKTepa SKOJIOTMYECKHX MpoOJIeM M MyTed HX
perieHus;

e §8) ajanTanyuM K M3MEHSIIOIIMMCS YCJOBHMSIM COIHAJBHOW M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTH BO B3aWMOJICUCTBMU TPU BBHIIIOJIHEHUU HCCICIOBAHUN U
NPOEKTOB (DM3MYECKOM HANpPaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUAM
APYTHX,

e — TIOBBIIIEGHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUECKYIO
JeSATEeIIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHUCIE (POPMYIHPOBATH
U7IeH, TIOHSATHUSA, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SIBJICHUSX;

e — OCO3HaHME Je(DUIIMTOB COOCTBEHHBIX 3HAHUMN U KOMIIETEHTHOCTEHW B 00JacTU
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B NPUOOPETEHUU HOBBIX (PU3UUECKHUX
3HAHUM;

e — CTPEMJICHHE aHAJIU3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOIb30BAHUEM (PU3NYECKUX 3HAHUIA;

e — OIICHKAa CBOMX JCHCTBHM C YYETOM BIIMSIHHAS HAa OKPYXAKLIIYI Cpexny,
BO3MO>KHBIX TJI00QTBHBIX MOCIEACTBUIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs porpaMMBbI IO (PU3UKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHust y oOyuaromierocss Oyayr chOpMHpPOBaHbI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TIO3HABATENIbHBIE YHUBEPCAIbHbBIE YUeOHbIE ICHCTBHS,
KOMMYHUKATUBHbIE  yHHUBEpCajbHble  y4eOHbIE  JIEWCTBUSA, PETYJIATUBHbBIC
yHHUBEpCaIbHbIC yUEOHbIE TEHCTBUS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble j1ornyeckue AefcTBUs:
e BBIABIATH W XapaKTePU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BIIEHUN);
e YCTaHABJIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCHU(PUKAIINNA, OCHOBAHUS JIJIS
0000IIIeHNS U CPABHEHHS,
e BBISBJISTH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B paCCMaTPUBACMBIX (PaKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;



BBISIBIISATh TTPUYUHHO--CJICJICTBEHHBIC CBS3M TPU HM3YYEHUU (U3HMUECKUX
SIBIICHUH 1 TIPOIECCOB, JeTaTh BBIBOBI C UCIIOIB30BAHUEM JICYKTUBHBIX U
WHAYKTUBHBIX yMO3aKJIIOYEHUHN, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3SX
(U3UYECKHUX BEJINYUH;

CaMOCTOSTEIILHO BEIOUPATH CITOCO0 pelieHus yueOHO! (pU3nvecKoi 3aaaun
(cpaBHEHHE HECKOJIBKUX BApUAaHTOB pEIICHHs, BBIOOp Hamboiee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejbCKe 1eCTBUA:

MCII0JIb30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUM HHCTPYMEHT TTO3HAHMUS;
MIPOBOJUTH 10 CAMOCTOSTEIBHO COCTABIIECHHOMY IUIAHY OMbIT, HECIOKHBIN
bu3nUecKuil DKCMEPUMEHT, HEOONbIIOe UCCIeNOBaHUE (PU3UIECKOTO
SIBJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTH M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJTYYCHHYIO B XOJI€ UCCIIEIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSATEIHHO (POpMYTHUPOBATH OOOOIIEHNS U BBIBOJBI IO Pe3yJIbTaTaM
MPOBENEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE  JalibHElIee pa3BUTHE  (U3HUECKUX
MPOLIECCOB, a TAK)KE BBIIBUTATh MPEATIOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

NPUMEHATH Pa3jIMYHbIC METOJbI, HHCTPYMEHTHI M 3alpOChl MPH IMOUCKE U
orOope WHpOpPMAIUM WM JTaHHBIX C y4ETOM MPEMIOKCHHOW Y4eOHOU
dbuznyeckoil 3a1a4u;

aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh M MHTEPIPETHPOBATH WH(OpMAIHIO
Pa3IUYHBIX BUIOB U (hOPM IIPE/ICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIIaeMbie 3a7ayll  HECIOXHBIMU
cXeMaMHu, TharpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAITUSIMHU.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE A1CHCTBHSA:

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB JTaOOpPaTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTAEMON TEMBI U
BBICKA3bIBaTh WJEH, HallEJICHHbIE Ha pEUIeHUE 3aJayd U TOoJJep>KaHHe
0J1aro)KeIaTeIbHOCTH OOIIEHUS ;

COTIOCTABIISATh CBOM CYXACHUS C CYXKICHHSIMH JPYTHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3INIUe M CXOJICTBO MO3UIINIA;

BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABISATh PE3YyIbTaThl BBITIOJTHEHHOTO (PU3UYECKOTO OMbITa
(9KCIIepUMEHTa, UCCIIEIOBAHUS, ITIPOEKTA);



MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIYaIbHOM
paboThI IIPU PEIIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW JESITENIbHOCTH, OPraHU30BbIBATH JEHCTBUS
o €€ JOCTWKEHHUIO: PACIpENeNsiTbh pPOJIH, OOCYXKAaTb IPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJBKUX JIHOJIEH;
BBITNOJHITH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJsibTaTa 1o
CBOEMY HaIIPaBJIEHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMH WICHAMHU
KOMAaH/Ibl;

OLICHMBAaTh Ka4e€CTBO CBOEr0 BKJIaJa B OOIMIMA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATENIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBUS.

PeryasiTuBHBIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIABIIATH HpO6JIeMI>I B )KXU3HCHHBIX H yqe6HI>IX curyanusiax, Tpe6yfoumx
JUIs1 perieHus: (PU3NYECKUX 3HAHUM;

OPHUCHTHUPOBATLCA B Pa3JINYIHbIX moaxodax IMPUHATHA pGHIeHI/Iﬁ
(MHAMBUyaIbHOE, MPUHIATUE PELICHUS B TPyIIe, NPUHATUE PEIICHUN
TPYIIION);

CaMOCTOATCIIbHO COCTABJIATL aJITOPHUTM PCIHICHUA (1)H3H‘I€CKOI71 3a1auu UJiIn
IUJIaHa KCCIEAOBAHUS C Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BOBMO}KHOCTeﬁ, APryMCHTHUPOBATH NIPCAJIAraCMbIC BAPHUAHTBI pemeHm”I;
JienaTh BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U MpeJiarath IUIaH €€ U3MEHEHHS,
OOBSICHATh  NPUYMHBI  JOCTHXKEHHMSI  (HEJOCTHXKEHUs])  Ppe3yJbTaToB
JEeSTENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENLHOCTH (B TOM YHCJE B XOJI BBINOJHEHHUS
¢u3n4yecKkoro MCCIEAOBAaHMA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSAITENBbCTB, M3MEHUBIIMXCS CUTYyallUl, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBHUSIM;

CTaBUTb c€0s1 HA MECTO APYroro YeloBeKa B X0/I€ CIOpa WM JUCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;
NpU3HABAaTh CBOE MPABO Ha OIIMOKY NP PEelIeHNU (PU3HUECKUX 3a]1ad WIIN
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYroro.

HPEAMETHBIE PE3YJIBTATBI



K koHiy o6yuenus B 7 kjacce mpeIMETHbIC pe3yJIbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCTIOJIb30BaTh  TOHATHUS:  (PU3MYECKHME W  XUMHUYECKHE  SBIICHHUS,
HAOJIFOICHHUE, JKCIIEPUMEHT, MOJENb, THUIIOTE3a, CAUHUIBI (PH3UIECKUX
BEJIMYHMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHHUS BellecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBWXEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUsS, pPaBHOICUCTBYIOIIAS
cuna,  aepopmarus  (ympyras, rIacTuyeckas), HEBECOMOCTH,
COOOIIAIOIIHNECS COCY/IBI;

paznuyarh sBieHUS (Auddy3us, TEMIOBOE IBUKEHHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE [IBIDKCHHE, WHEPIHS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHUs], epeaada JaBaeHusl TBEPABIMU TEJIaMU, KUAKOCTIMHU U ra3ami,
aTMoc(pepHOE [1aBlieHHE, IUIaBaHHWE TeJ, MPEBPAIICHUS MEXaHHYECKOU
DHEPTUH) MO0 OMUCAHUIO WX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SIBICHUC;

pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3MYECKUX  SBICHUW B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUEe SBICHUS B MPUPOJIE:
MPUMEPHI JIBWKCHUS C Pa3IWIHBIMA CKOPOCTSIMH B JKHBOW W HEKHBOU
NpUpoAe, ACUCTBUE CHIIBI TPEHUS B TIPUPOAC W TEXHUKE, BIUSHHC
aTMOC(EpHOro J1aBJIEHUs Ha >KMBOW OpPraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeNOBeKa, MPU 3TOM NEPEBOUTH MPAKTUYECKYIO 33/1auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3UYECKHE SIBJICHHS, UCTIOIL3YS
busnueckue BeIMurHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YNPYTOCTH, CUJia TSXKECTH, BEC Tela,
CWJIa TPEHUS, TaBJIeHHE (TBEPIOTO Tea, KUAKOCTH, Ta3a), BEITAIKUBAIOIIAS
CWJIa, MEeXaHM4yeckas paboTa, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHUJIbI,
KOG (DUIIMEHT TOJIe3HOr0 JEHCTBUA MEXaHU3MOB, KHHETHYECKas |
MOTCHIIMAIbHAST JHEPTHsi), TPH ONUCAHWU TPABWIBHO TPAKTOBATh
(bU3HYECKUI CMBICT UCTIONB3YEMbBIX BETHUHH, UX 0003HAUCHUS U CAHHUITBI
bu3MUecKuX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
bu3NUecKyl0 BEIUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUIHH;

XapaKTepU30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHS W TIPOIIECCHI,
UCIIOJIb3Ysl TIPaBMJIa CJIOXKEHHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO paBHOBECHUs pbiuara (0s0Ka),
«30JI0TO€ TPABWJIO» MEXaHWKH, 3aKOH COXPAHEHUS MEXaHHYeCKOU



SHEPruu, MNpU ITOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKoHa H
3alMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKHUE SBJICHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTHKO-OPUEHTHPOBAHHOI'O XapakTepa:
BBISIBJISITh TTPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBsICHeHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UUIECKUX 3aKOHA MIJIH 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JEWCTBUS, HCHOJb3YySd 3aKOHbl U
dbopmyIbl, CBA3BIBAKOIIME (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DPU3UUECKUE
BEeTUYMHBI B (DOPMYJIBI M TPOBOAUTH PACUETHI, HAXOAWUTH CIPABOYHBIC
JTaHHbIE, HEOOXOJUMBIE /U pEUIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh
MOJIY4eHHOU (PU3NYECKOMN BEIMYUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh IMPH MOMOIIU
(pU3HYECKUX METOO0B, B OMMCAHUM UCCIIEI0OBAHUS BBIIEIATH ITPOBEPSIEMOE
NPEANnonoKeHue (TunoTe3y), pa3inyaTh U UHTEPIPETUPOBATH IMOITYUEHHBIH
pe3ynbTaT, HaXOAWTh OLIMOKA B XOJE OIbITa, JEIaTh BBIBOABI MO €ro
pe3yabTaram;

MPOBOAUTH OMBITHI MO HAOMIOJAEHUIO (UBUYECKUX SIBICHUU WU
(bu3HUeCcKUX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSEMBIE TPEATOT0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEII0KEHHOTO 000pyA0BaHMs, 3alIUCHIBAThH X011
OTbITa U (POPMYJIHPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMBbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MacChl Tela,
o0béMa, CWIBl M TEMIEPATyphl C UCHOJb30BAHUEM aAHAJIOTOBBIX H
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOINUTDH HCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BENHMUYUHBI OT
JIPYrol € HCMONb30BAHUEM TMPSMBIX HM3MEpPEHUN (3aBUCUMOCTH MYTHU
PaBHOMEPHO JABUKYILETOCA TeNa OT BPEMEHU JIBUKEHUS TENA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Tena, KayecTBa OOpaOOTKHM MOBEPXHOCTEW Tel H
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOAAN CONPHUKOCHOBEHUS TEJ, CHJIBI
YOPYrOoCTU OT YJIMHEHMS TPY>KUHBI, BBHITAJIKUBAIOIIEH CUIBI OT 00BbEMA
MOrpyKEHHOM YacCTH Tela U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TENO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  Y4eOHOro HCCIIEIOBaHUs, COOMpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUS, CIenys MNPEII0oKeHHOMY IUIaHy, (UKCHUPOBATH
pe3yNbTaThl TOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUIE



NPENJIOKEHHbIX TAaOMUI[ W TpaduKoB, AeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEIOBAHNUS;

IPOBOJUTH KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTD
BELIECTBA KUJKOCTU U TBEPAOIO TEJIA, CUJIA TPEHUS CKOJIbKEHHUS, TaBICHHE
BO3/yXa, BBITAJIKUBAIOIAs CHJIA, JEUCTBYIOLIAs Ha IOrPYyKEHHOE B
KUAKOCTh  TeNno, KOA(D(UIIMEHT TMONEe3HOr0  JIEUCTBHSI  MPOCTHIX
MEXaHU3MOB), CIEeAys MNPEIOKEHHON WHCTPYKLUU: IMPU BBITOJIHEHUH
U3MEpPEHU CcoOUpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYHUCIATH
3HAYCHHUE NCKOMOW BEINYHHEI,

COOMIOZIaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pynOBaHUEM;

YKa3blBaTh MPUHLMUIBI JAEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIUECS COCYAbl, OapoMeTp,
phluar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapaKTEepHU30BaTh NPHUHIMIBI  JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX OmnucaHud (B TOM YHUCJE:
MOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, THUAPABIMYECKHA Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBAX (PM3UUECKUX SIBICHUN U HEOOXOAUMBbIE PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTHL  NpuUMepbl  (HAXoauTh  WMHOOpPMAIMI0O O  MpUMEpax)
NPAaKTHYECKOTO HCIOJb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HU JUJIs oOecriedeHns 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3J0POBBS U COOJIIOIEHUS] HOPM
HKOJIOTMYECKOr0 TIOBE/ICHHSI B OKPYXKAIOIIEH Cpelie;

OCYILIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3allPpOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM U TyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMAIIUIO, KOTOpas SBISIETCS MPOTUBOPEYMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

MCIOJIb30BaTh NP BBHINOJIHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JIUTEepaTypy GU3NUECKOro COAEpKaHMsl, CIIPAaBOYHbIE MAaTEPHUAIIbI, PECYPChI
cetu UHTepHer, Bnagerb npuéMaMH KOHCIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus UHGOPMAIIMU U3 OJTHOW 3HAKOBOUM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOpMAIMK (PU3UUYECKOTO COACPKAHUS, B TOM
qucie myOJu4HO JIeNaTh KpaTKue COOOIIEHUS O pe3yibTaTax MPOEKTOB WIN
y4eOHBIX HCCIIEeIOBaHUM, MPU 3TOM T'PAaMOTHO HCIOJB30BaTh M3y4EHHBIN



MOHSATUMHBIM ammapar Kypca (PU3UKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTALNEN;

IIpU BBITIOJIHEHUN YYCOHBIX IIPOCKTOB M MCCIICIOBAHUN pacIpeacisiTh
O0SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CJICAUTh 3a BBIMIOJHCHHEM IUIaHa JASUCTBHMM, aJICKBaTHO OIICHHMBATH
COOCTBEHHBIH  BKJaJA B  JCATEIBHOCTh  TPYIIIBI, BBICTPAaUBaTh
KOMMYHHUKAaTUBHOE B3aUMO/ICMCTBUE, YUUTHIBASI MHCHUE OKPYKAIOIIHUX.

K xon1y o0yuenus B 8 kiiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABU)KECHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIIMUECKHE U
amopdHbIe Tella, HACHIIICHHBIH W HEHACHIIICHHBIM TMap, BIAXHOCTH
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSSl HHEpPrus, TEIJIOBOM JBUTATElb,
AJIIEMEHTAPHBIN 2JIEKTPUUYECKUNA 3aps]l, HIEKTPUUECKOEe MoJie, TPOBOJHUKH
U TUAJIEKTPUKH, TOCTOSHHBINA JIEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pa3nuuaTh SBIEHUS (TEIUIOBOE PACIIMPEHHE M C)KaThe, TeIuionepenadya,
TEIMJIOBOE PABHOBECHE, CMAYMBAHUE, KAMWIISIPHBIC SIBIICHUS, UCTIApEHUE,
KOHJICHCAllUs, IUIaBJICHUE, KpUCTalu3auus (OTBEpJEBAaHUE), KUIICHHE,
TeIuIonepeava (TerIonpOBOAHOCTH, KOHBEKIIHS, U3TTy4YeHHE),
DIIEKTPU3alMs TEJ, B3aUMOJCHCTBUE 3apsA0B, ACUCTBUS DIEKTPUIECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JECUCTBUE
MarHUTHOTO TOJI1 Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIIHA)
0 ONHCAaHWIO WX XapaKTepHBIX CBONCTB W HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3MYECKUX SIBICHUW B
OKpY’>KalollleM Mupe, B TOM 4Yuciie (U3MYECKHUE SBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHUE M KalWwUIApHBIE SBICHUS B TPHUPOJE,
KpUCTalIbl B mpupoae, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpcKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUIECKHE
SBIIEHUS] B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiu, Apend MOI0COB, pOJIb MATHUTHOT'O MOJS JUISl )KU3HU HA 3eMJIe,
MOJIAPHOE CHUSHHE, NPU 3TOM MEPEBOJAUTH MPAKTHUUECKYIO 3a/adyy B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (TpU3HAKM) (DUIUUECKUX
SIBIICHUI;

OIKCHIBATh M3yYEHHBIC CBOMCTBA Te€T M (PU3NUECKUE SIBICHUS, UCTIOIb3YS
busnueckue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsi, KOJIUYECTBO
TEIUIOTHI, yJeNbHAas TEIUIOEMKOCTh BEUIECTBa, YyJAEJIbHAs TeIIoTa
IUTaBJIEHUS, yJelbHas TeIyIoTa MapooOpa3oBaHUs, yJelbHas TeIioTa
CTOpaHusl TOIUIMBA, KOA((UIMEHT TONe3HOro JCHCTBHS TEIIOBOM



MalIlMHbI, OTHOCUTEIbHASI BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsil, CUila
TOKa, DJIEKTPUYECKOE HANpPSIKEHHWE, CONPOTHUBIICHHE IPOBOJHHUKA,
yII€IbHOE CONPOTUBIIEHUE BELIECTBA, paO0Ta U MOILTHOCTh AJIEKTPUUIECKOTO
TOKa), MpU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MYECKHI CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUYECHUS U €IUHULbI (DU3UUECKUX BEJTUYUH,
HaXoAUTh (POPMYIbI, CBSA3BIBAIOLIUE JaHHYIO (U3UYECKYIO0 BEIMYUHY C
JPYTUMU BEIUYUHAMH, CTPOUTHh TpadUKH HU3YUYEHHBIX 3aBUCUMOCTEN
(U3UYECKHUX BEJIUYMH;

XapaKTepu30BaTh CBOWCTBA TN, (U3UUECKUE SIBICHHS U TPOLECCHI,
UCIIONIb3Yysd OCHOBHBIE II0JIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUU
CTPOEHUSl BELIECTBA, MPUHLUII CYNEPHO3UIUU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SJHEPTUH, IIPU OTOM J1aBaTh CIOBECHYIO
(GopMyIHMPOBKY 3aKOHA U 3aIIUCHIBATH €M0 MATEMAaTHYECKOE BhIPAXKEHUE;
OOBICHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYallU MPAKTUKO-OPUEHTHPOBAHHOI'O XAPAKTEPA: BBIABIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BSCHEHUE U3 1—2 JTIOrHYecKux
IaroB ¢ omnopoi Ha 1-2 W3y4EeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMN;

pemate pacu€THbIE 3adadyd B 2-3 JEHUCTBUS, HCHOJB3Yys 3aKOHBI H
(dopMyIibl, CBs3bIBalOLIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHUS 3aJaud 3allMChIBATh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl pELIeHUs 3a7aud, BbIOMpaThb 3aKOHBI W  (HOPMYIIBI,
HeoOXonuMble Uisi €€ pelleHHs, MPOBOAUTH pacy€Tbl U CPaBHUBATH
HOJyYEHHOE 3HaYeHUE (PU3NUECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
(U3HYECKMX METOAOB, HCIIONb3Ysl ONHMCAHHE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOIOKEHNE, OLECHUBATh IMPAaBWIBHOCTh IOpsJKa
IIPOBENICHUS UCCIIEA0BaHU, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBICHUM WIH
(u3HYECKUX CBOWCTB TeJl (KaNWUISIPHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLECCa OCThIBAHUS U
HarpeBaHUsl MpHU M3JIY4YEHUU OT IIBeTa H3JIydarolled (Moriouaromiei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIEPATYPBI KUAKOCTU U
iomaan €€ IOBEPXHOCTH, DJJEKTpHU3alUus TEI MW B3aUMOJCHCTBUE
IEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyIIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEUCTBUSA
MAarHuTHOI'O TOJI1 HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,
CBOICTBA 3JEKTPOJBHUrareisi TIOCTOSSHHOTO TOKa): (OpMYyJIHpPOBATH



MIPOBEPSIEMBIC MPEAION0KCHHUSA, COOMPATh YCTAHOBKY M3 IMPEII0KCHHOTO
000py0BaHMs, OMKCHIBATH XOJI OMbITAa U (HOPMYIUPOBATH BHIBOIBI;
BBITIOJTHATD MIPSIMbIE U3MEPEHUS TEMIIEPaTyPhbl, OTHOCUTEIHHOUN BIAXKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSHKEHUS C WCIOIh30BAHUEM AaHAJIOTOBBIX
npruOOpPOB W JATYMKOB (DU3WUCCKUX BEIWYMH, CPABHUBATH PE3YJIbTAThI
HU3MEpPEHUH ¢ y4€TOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MIPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJHON (PM3UUYECKON BEIIMUUHBI OT
JIPYyro C  HUCIOJb30BaHUEM TMPSAMBIX HW3MEPEHHH  (3aBUCHMOCTH
COMPOTHUBJICHUS TPOBOAHWUKA OT €ro JJIMHBI, TUIOIIAJH ITOMEPEYHOTO
CEUEHHUsI U YJIETBHOTO COMPOTUBIICHHSI BEIECTBA MPOBOJIHUKA, CHUIIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHHWK, OT HANPSIKCHHWs Ha  MPOBOJHUKE,
WCCIICIOBAHUE TIOCJIEAOBATEILHOTO M MApPaJUICIbHOTO  COCIMHEHUMN
MIPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUs, CIenys MNPeII0oKeHHOMY IUIaHy, (UKCUPOBATH
pPE3yNIbTAThI TOJYICHHON 3aBUCUMOCTH B BUJI€ TAOJIHII U TPaUKOB, NeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICIOBAHNUS,

MPOBOJUTh KOCBEHHbIE W3MEpeHUs (PU3nYecKux BeauuuH (yAelbHas
TEIIOEMKOCTh ~ BEI[ECTBA, COMPOTUBJICHUE TMPOBOJHMKA, paboTra U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH HW3MEPEHUsS, COOUpPAThH
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYS TPEII0KECHHON HMHCTPYKIIUU, U
BBIYHCIIATH 3HAUEHHUE BEJINYUHBI,

COOMI0ZIaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ 1abopaTopHBIM
000py/10BaHUEM;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMHUCAHUS (B TOM YHUCIIE: CHCTEMa
OTOIUICHHS JJOMOB, TUTPOMETp, TTapoBas TypOWHA, aMIIEPMETP, BOIBTMETP,
CUCTUYMK DIICKTPUYECKOW DHEPTHH, DJJIEKTPOOCBETUTEIBHBIC TMPUOOPHI,
HarpeBaTelibHbIE  BJIEKTPONPUOOPHI (mpumMepsl), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
WCTIONIb3YsI 3HAHWS O CBOMCTBAX (PM3WUYECKHUX SIBICHUN W HEOOXOIUMBIC
busznueckne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTEIbHbIE
prOOPHI IO CXEMaM U CXEMATHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, IBUTATEIIb BHYTPEHHETO CTOpaHWS,
AJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI JJICKTPUUECKHX IIETeH C
MOCJIEIOBATEIbHBIM U TTAPAJIJICIIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUECKUX TIETIeH;

OPUBOIUTH  MpuUMEphl  (HAXOauTh  WMHMOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHEBHOM



KU3HU JUIsl o0ecrieueHurs: 0€30MacHOCTH MPHU O0pallleHuH ¢ IpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3JI0POBBS 1 COOJIIOICHUS] HOPM
HKOJIOTHUYECKOr0 NTOBEJECHUS B OKPY KAIOLIEH CPELE;

OCYLIECTBJISITh MOMCK HHPOpMaUUd (PU3NYECKOrO0 COAEpKAHHUS B
HNutepHere, Ha OCHOBE HMEIOLIMXCA 3HAHUM U MOYTEM CpaBHEHUA
JIOTIOJIHUTENNBHBIX HCTOYHUKOB BBIIEISTh HH()OPMALINIO, KOTOpas SIBISIETCS
MIPOTUBOPEYUBON WITK MOXKET OBITh HEIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BBIMOJIHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JIUTEPaTypy HU3NUECKOro COAEpKaHusl, CIPABOYHbIE MAaTEPHUAIIBI, PECYPChHI
cetru UHTepHer, Biaxerb NpUEMAMU KOHCIEKTHMPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(DOpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KPATKHUE YCTHBIE COOOILEHHUS,
00o00mas wuHGOpPMAIIMI0 M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJIEpP>KaHMsI, B TOM YHUCJIE MMYOJIMYHO MPEACTABIISITH PE3YJIbTAThl TPOSKTHOM
WJIU MCCIIEIOBATENIBCKON AESITENbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3YUYEHHBIM TOHATUHHBIMN ammapaT Kypca (U3MKH, CONPOBOXAATh
BBICTYIUIEHUE NTPE3CHTAUEN;

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBAHUM (PU3MUECKUX
IIPOLIECCOB pACHpPENensTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUU C
ITOCTABJICHHBIMH 33J1a4aMU, CJIEIUTH 3a BBINIOJIHEHUEM IUIaHA JEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JeSTENbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJIEUCTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniaTb KOH(QIUKTHI.

K koHiy o6yuenus B 9 kjiacce nmpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MaTepUaibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAaHWYECKOIO NBIKEHHMS, Aedhopmarus
(ynpyrasi, miuacTuuyeckas), TpEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEperpy3Ku, LEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO,
HEHTP TSKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKHE KoJeOaHus u
BOJIHBI, 3BYK, TH(Pa3BYK U yJIbTPa3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKAJIa
DJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJdbHO30PKOCTb,
CHEKTPbI MCITyCKaHUs U MOIJIOIIEHNUs, alb(a-, OeTa- 1 raMMa-u3Iy4eHus,
W30TOMbI, SIAEPHAS] SJHEPTETUKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHENWHOE
JBUKEHHUE, PaBHOYCKOPEHHOE MHPSMOJIMHEHHOE JIBUKEHHUE, CBOOOJHOE
NaJICHUE TeJI, PABHOMEPHOE JBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TE€J, PEaKTUBHOE IBHKEHHUE, KOJeOATEIIbHOE JBHKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUsA), PE30OHAHC, BOJHOBOE JABW)KEHHE, OTPAKEHHE



3ByKa, NPSIMOJIMHEHHOE pacnpoCTpaHEHWE, OTPAKCHHUE M TPEIIOMIICHHEC
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKeHHE OeIoro cBeTa B
CHEKTpP M CJIOXKEHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PAJMOAKTHBHOCTh, BOSHUKHOBEHHE JUHEHYIATOrO CIIEKTpa
U3JTYYCHHUS ) TI0 ONTUCAHWIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SBICHHS B TPHPOJIE:
MIPWINBHI M OTJUBEI, ABIKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOC
JBIDKEHUE OJKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEUCMUYECKHMe BOJHBI, I[yHAMH, 3XO0, IIBeTa TeJ,
ONTHYECKHE SIBICHUS B TPHUPOAC, OMOJIOTMYECKOE JEHCTBHUE BHIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTTCHOBCKOTO H3JIYYCHHH, €CTEeCTBEHHBIN
paMOaKTUBHBIN (OH, KOCMHYECKHE ITy4d, PaJUOAKTHUBHOE H3JTyUCHHE
NPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX W3IYYECHUN Ha
OpraHW3M 4YeJIOBEKa), MPH ATOM IEPEBOAWTH MPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBICISATh CYNIECTBEHHBIC CBOWCTBA (MIPH3HAKU) (PUIUISCKUX
SIBIICHUI;

OIMCHIBATHh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCTIOIB3YS
busnyeckue BETWYUHBI (CPEOHSS W MTHOBEHHAs CKOPOCTh Tejlla TpHU
HEPaBHOMEPHOM JBWKCHHH, YCKOPCHHE, IepeMeIleHUe, MyTh, YIIIOBas
CKOpOCTh, CHUJIa TPEHHS, CWJIa YINPYrOCTH, CWJIA TSKECTH, YCKOpEHUE
CBOOOTHOTO TAJE€HUS, BEC TelNa, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MeXaHW4ecKass paboTa W MOIIHOCTh, IOTCHIMAJIbHAS JHEPrus TeJa,
MOJTHSATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATBbHASI SHEPTUS CIKATOU
MPY>KUHBI, KHHETUYECKAst DHEPT s, TTOJTHAS MEXaHWYeCKasi YHEPTHUs, TIEPUO]T
¥ YacToTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTelb MPEIOMIICHHUS CpEAbl), TMPH OINHCAHUU
NPaBWJILHO TPAKTOBATh (DU3MUYECKUN CMBICT HCIOIb3YEMBIX BEIUYHH,
00O3HAaYEHUs W €IUHUIBI (U3NYECKUX BEITUYMH, HAXOIWUTHh (POPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMUMHY C IPYTUMU BEIIMYNHAMH,
CTPOHTH IrpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEININH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHUS U TIPOIECCHI,
WCTIONIB3YsI 3aKOH COXPaHEHWs DHEPTHUH, 3aKOH BCEMHPHOTO TATOTCHWS,
NPUHIMI CYMEPIO3UIMA CHWJI, TPHUHIIUI OTHOCHUTEIBHOCTH [ amwmes,
3akOoHbI HBIOTOHA, 3aKOH COXPAaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHUS H
MPEIOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEI
NP SIEPHBIX PEAKIUAX, TPU ATOM J1aBaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA W 3alHCBIBATh €r0 MAaTEMAaTHIECKOE BBIPAKCHUE;



OOBSCHATH (PU3UYECKHUE TMPOLECChl M CBOMCTBA TN, B TOM YUCIE U B
KOHTEKCTE CUTyallil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISIBIISTH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB C ONOpoWd Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PM3HUECKHUX SIBICHUM,
(bu3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhIC 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCTIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHE BETMUNHBL: Ha
OCHOBE aHaJIM3a yCJIOBUS 33Ja4d 3aMMChIBATh KPATKOE YCIOBUE, BBISBIATD
HEJOCTAIOIINE WU U30BITOYHBIEC JaHHBIE, BHIOUPATHh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE JUISl pELIeHUs, MPOBOAUTh pPACUETHl M  OLIEHUBATH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYCHHsI (PU3NUECKON BEITHMYMHBI,
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pPEHIUTh NIpH MOMOUIU
(uU3NYECKUX METOJI0B, MCIIOJIb3Yys OMNMCAHHUE HCCIIEOBAHMS, BBIACIATH
IPOBEPSIEMOE  TMPEANOIO0KEHUE, OLIEHUBATh MPABWIBHOCTh IOPSJKA
IPOBEIECHHUS  HUCCIEIOBAaHUs, JEJaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OIBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUW WIH
¢u3nyeckux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpAHEHUs] PHEPruHu, 3aBUCUMOCTh IEpUoAa KOJIEOAHUU MPYKUHHOIO
MasTHHKa OT Macchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MaJIbIX KOJI€OaHUH, MPSMOJIMHENHOE pacCIpOCTPaHEHUE CBETA,
pa3nokeHue Oeoro CBeTa B CHEKTpP, M3YYCHHE CBOWCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHWsl IMpeaMeTa B cOOMparouieu
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIy4YEeHHS):
CaMOCTOSATEJIbHO  COOMpaTh YCTAaHOBKY U3  M30bITOYHOro Habopa
000py10BaHMs, ONMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUI, onpenenss
CpedHee 3HAuYE€HHE U3MepseMoill BeluyuHbl ((OKYCHOE paccTOsHUE
coOuparomieii JTuH3bI), OOOCHOBBIBATH BBIOOp cCmOco0a W3MEpEHUs
(u3MepuTenbHOro npudopa);

IOPOBOJIUTH MCCIEIOBAHUE 3aBUCHUMOCTEH (U3WYECKUX BEIMYUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBIKEHHMM 0€3 HadyallbHOM CKOpPOCTH, MHepuoaa
KOoJIeOaHU MaTeMaTHU4ecKOoro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpakK€HUsl CBETa OT yrja MaJeHus W yria MNpeloMIIEHHs OT yIia
NajeHus1): IUJIAaHUPOBATh MHCCJIEIOBaHUE, CaMOCTOSTEIbHO COOUpAaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJibTaThbl MOJYYEHHOW 3aBUCHMOCTH



bu3HUeCKUX BEIMYMH B BUJIC TaOJNUIl M T'paHUKOB, J€NaTh BBIBOABI IO
pe3ynbTaTaM UCCIE0OBaHNUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPECHHS (U3MUYECKUX BEIUYMH (CpEemHss
CKOPOCTh ¥ YCKOPEHHE TeJa PHU PAaBHOYCKOPEHHOM JIBIDKCHUH, YCKOPEHUE
CBOOOJHOTO TAaJCHUS, KECTKOCTh TMPYXKHUHBI, KOIDPHUIMEHT TpPEHUS
CKOJIbKCHMSI, MEXaHW4Yeckass padoTa M MOIIHOCTb, YAaCTOTa WU TMEPUOJ
KoJieOaHWi MaTeMaTHYeCKOr0 W MPYKUHHOT'O MAaSTHHKOB, ONTHYECKas
cuia coOuparmiell JHH3bI, pPAJAUOAKTUBHBIA (POH): IUJIAHUPOBATh
WU3MEpPCHHUsS, COOMpAaTh SKCICPUMCHTAIBHYIO YCTAaHOBKY U BBITIOJIHSTH
U3MEpEHHUs, CleAys NPEII0KEHHON WHCTPYKIIUU, BBIYUCISATH 3HAYCHHE
BEJIMYMHBI U aHATTU3UPOBATH MOYIECHHBIE PE3YIbTaThI C YIETOM 3aJaHHOM
IIOIPEIIHOCTHA U3MEPEHUN;

coOr0aTh MpaBujia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbBIM
000pynOBaHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJIEICH:
MaTepHalbHasl TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAasl TMH3a, TUIaHETapHas MOJIETh aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO f]Ipa;

XapaKTepU30BaTh TPHUHIMIBI JEHCTBUS HW3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUcaHus (B TOM 4YHUCJE:
CIIUIOMETpP, JaTYMKK TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpUCKom, (oToamnmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMOIB3Yys 3HAHUA O
CBOMCTBaX (PU3MUECKUX SIBICHUH U  HeoOXoauMmble (u3nueckue
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU U3YYEHHBIX TEXHHUYECKUX
YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOIOTHUECKHUX MPOIECCOB IMPU
pelIeHUH  Y4YEOHO--TIPAKTUYECKUX  3a]ay, ONTHYECKHUE CXEMbl IS
MOCTPOCHUS N300paKEHUH B IJIOCKOM 3€pKajie M COOMparoIiei JINH3E;
NPUBOMUTH  MpuUMepbl  (HAXoauTh  WHMOpPMAIIMI0O O  TpUMEpax)
MPAKTUIECKOTO HCIIONh30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHEBHOM
KU3HM I o0ecriedeHus: 0€30MacHOCTH MPU OOpallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBBS M COOJIIOICHUS] HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY Karouien cpeie;

OCYIIECTBIISITh TOMCK HWHpOpMANud (PU3NYECKOrO0 COJEpKaHHWS B
HuTepHere, caMOCTOATENBHO (HOPMYIUPYS MOMCKOBBINM 3aIpOC, HAXOAUTh
MyTH OMpenesieHrs TOCTOBEPHOCTH MOJYYEHHON MH(OpMAIMu HAa OCHOBE
UMEIOIIUXCS 3HAHUH U TOTIOJTHUTETLHBIX UCTOUYHUKOB;



MCIOJIb30BaTh MPHU BBIIOJIHEHUH Yy4E€OHBIX 3aJaHUM HAy4YHO-TIOMYJISPHYIO
auTepaTypy (GU3NUECKOro coAepkKaHUsl, CIIPABOYHbIE MaTEPUAIIbI, PECYPCHI
cetu MHrepHer, Bianerb nNpuéMaMH KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus MH(POPMALUMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOIIEHUS HA OCHOBE
UHpOpPMAIlMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO TPECTaBIATh PE3YNbTATHl MPOEKTHOM WIM HCCIIEI0BATENbCKON
JNEATENIbHOCTH, IIPU  OTOM TPAaMOTHO  HCHOJB30BaTh  W3YYEHHBIN
NOHATUHHBIM anmaparT u3ydyaeMoro pasjena (U3NKA U CONPOBOXKAATh
BBICTYIJICHWE TMpE3eHTAalNer ¢ Y4€TOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBanue pa3iesioB U TeM (uudposbie)
Koutpoabnbie | JlabopaTopHbie
n/n MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pasnen 1. @usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUpPa
but6mmoreka [IOK
1.1 o - 2
YISHEA © Hayia © HpEpoTe https://m.eds00.ru/7f416194
butmmoreka [IOK
1.2 o 2 1
VISHHACCIHE BETTHAIHBL https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.3 E i 2 1
CTE€CTBEHHOHAYYHbI METO/1 O3HAHUS httos://m.edsoo.ru/7fA16194
Hroro mo pazneny 6
Pasnen 2. IlepponayaibHble CBeJleHUS O CTPOEHHH BelllecTBA
bubmuoreka [JOK
2.1 C 1
TpoCHIC BemECTR https://m.edsoo.ru/7f416194
99 JIBM>KeHUE U B3aUMOJICHCTBUE YaCTHUI] 5 but6mmoreka [IOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubnunorexa LIOK
2. Ar 2
3 PETATHRIE COCTOAHI Bettiectia https://m.edso00.ru/7f416194
Hroro no pazaeny )
Paznea 3. /IBu:xkeHMe U B3auMoaeiicTBUe Te
3.1 MexaHndeckoe JBHKEHUE 3 1 bubmorexa LOK

https://m.edsoo.ru/7f416194
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3.2 Wuepuusi, macca, INIOTHOCTh 4 bubmiorexa HOK
' I, ’ https://m.edso00.ru/7f416194
bu6anoreka LIOK
33 Cuna. Bupt cut 14 https://m.eds00.ru/7f416194
Hroro mo pazueny 21
Paznen 4. JlaBiienue TBEPABIX TeJl, (KUAKOCTEI U ra3oB
41 Hasnenue. [lepenaua qaBneHus TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMu https://m.edso0.ru/7f416194
but6mmoreka [IOK
42 JlaBrerue KuKocTh > https://m.eds00.ru/7f416194
but6mmoreka [IOK
43 ATmoceproe aapiciie 6 https://m.eds00.ru/7f416194
44 JleficTBHE JKUAKOCTU U Ta3a Ha IIOTPYKEHHOE 7 bubmuoreka [IOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Utoro no pazneny 21
Pasnea 5. Pabora u MOIIHOCTB. JHEpPrus
but6mmoreka [IOK
>1 Pabora u mowsoCTS 3 https://m.eds00.ru/7f416194
butmmoreka [IOK
52 Hpoctbie MexaHH3MbI > https://m.eds00.ru/7f416194
bub6nunorexa LIOK
>3 Mexanirieckas sHepris 4 https://m.edso0.ru/7f416194
Hroro no pazueny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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8 KVIACC

KosanyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uudpoBbIie
Ne n/m P Konrtpoabueie | JlaGopaTopHbie (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBaeHUs
N bubmuorexa [IOK
11 CrpoeHue u cBOCTBa BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
12 Teropbie npouecce 21 2 3 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znea 2. DilekTpryeckue 1 MAarHUTHbIE SIBJICHUS
21 DNeKTpUYECKHe 3apsiibl. 3apsKEHHbIE Tea 5 bubmuotexa [JOK
' U UX B3aUMOJICHICTBUE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.2 IT i i 20 2 4
OCTONHBI INCKTPIICCHAN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1
3 ATHHTHRIC ABITCHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmorexka [IOK
2.4 4 1
DMEKTPOMATHHTHA HEYKLIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 5 8

[TPOTPAMME



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

9 KUIIACC

Konu4yecrBo yacos DJIEeKTPOHHBIE
HauMmenoBanue pa3aesioB  TeM nudposbie
Ne /it P Kourtponbubie | JlaGopaTopHbie (nup )
NMPorpamMmblI Beero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypcsbl
Paszgen 1. Mexanndeckue siIBJICHUSA
11 MexaHn4ecKOe IBMKEHUE U CIIOCOOBI €I0 10 1 1 but6mmoreka [IOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B I 2 1 2
SAMMOCHCTBIE Tel 0 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 1 1
AKOHDT COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3zgen 2. Mexannueckune KoJe0aHus U BOJTHBI
but6mmoreka [IOK
2.1 M 0 7 2
CXAHMHCCKAE KOTICOAHIA https://m.edsoo.ru/7f41a4a6
butmmoreka [IOK
2.2 MexaHn4uecKue Bo .3 8 1
XAHITICCKHE BOIHDL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Pa3pen 3. DileKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE TOJIE U 6 bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
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Pasgea 4. CBeToBble ABJICHUA

4.1 3aKOHBI PacIpOCTPaHCHHS CBETA 6 bubmorexa OK
' paciipoctp https://m.edsoo.ru/7f41a4a6
bubmmnorexa IHOK
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa LIOK
4.3 PaznoxxeHue 6ernoro cBeTa B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen S. KBaHnToBbI€ sIBJIEHUSA
bub6nunorexa LIOK
51 Hcnyckanue v MorioueHue CBeTa aToMoM 4 httos://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
52 CTpoenne aToMHOro spa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 SnepHble peakiuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Paznen 6. IloBTOpUTEIHLHO-0000 A0 IUIT MOTYJIb
6.1 [oBTOpenue n 0600IIEHNE CONEPIKAHUS 9 bu6nuorexa LIOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBIIEE KOJJMYECTBO YACOB I10 102
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MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHUA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

7 Knacc
Kop MpoBepsemble NpeaMeTHble pe3yabTaTbl OCBOEHUA OCHOBHOM 06pasoBaTesibHOM Nporpammbl OCHOBHOTO 06uero o6pasoBaHus
nposepsAemoro
pesynbTaTta

1.1 MCNO0/Ib30BaTb U3y4YEeHHble NMOHATUA

1.2 pa3fiMyaTh ABMEHUA MO ONMUCAHMIO UX XaPaKTEPHbIX CBOMCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYOLNX faHHOe PU3MYecKoe ABNeHME

13 pacno3HaBaTb NPOABAEHNE U3YYEHHbIX PUINYECKUX ABIEHNIN B OKPYKAOLLEM MUPE, B TOM Yncie GU3NYeCcKMe ABAEHUA B NPUPOAE, NPU STOM
nepeBoguTb NPAKTUYECKYIO 33434y B y4ebHY10, BblAeNATb CyLLeCTBEHHbIE CBOMCTBA (NPU3HAKKN) GUINYECKUX ABIEHNI

1.4 OMMCbIBaTb M3yYeHHble CBOMCTBA Ten 1 Gpu3nyeckue ABNeHUA, UCNosb3ya GU3ndYeckue BeIMYNHbI, MPU ONUCAHUU NPaBUIbHO TPAKTOBaTb
bU3NYECKNI CMbICA UCMOIb3YEMBIX BEIMYMH, MX 0B03HAUYEHUA U eAUHULBI PUUUYECKMX BENUUYUNH, HaxogUTb GOPMYibl, CBA3bIBAOLME AaHHYIO
bU3NYECKYIO BENMYMHY C APYTMMU BEUYUHAMM, CTPOUTL FPadUKN U3YUEHHbIX 3aBUCUMOCTEN GU3NYECKUX BESINYMH

1.5 XapaKTepu3oBaTb CBOMCTBA Te, GU3NYECKME ABNEHNA U NPOLECCHI, UCMO/b3YA U3YYEHHbIe 3aKOHbI, MPY 3TOM AaBaTb CIOBECHYHO
bOPMYIMPOBKY 3aKOHA M 3aNUCbIBaTb €r0 MaTeMaTUYECKOE BblpaxKeHue

1.6 06BACHATL PU3NYECKME ABNIEHMA, NPOLLECCHI M CBOMCTBA TE/, B TOM YMC/IE U B KOHTEKCTE CUTYyaLMIi MPAKTMKO-OPUEHTMPOBAHHOIO XapaKTepa:
BbIAABAATb NPUYNHHO-CNEACTBEHHbIE CBA3W, CTPOUTbL 06BACHEHUE U3 1 - 2 NOTMYECKUX LWAroB € ONopoi Ha 1 - 2 N3y4eHHbIX CBOMCTBA
bU3MYECKNX ABNEHWNI, PUSNYECKMX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7 pelwaTb pacyéTHble 3aga4m B 1 - 2 encTBUA, MCNONb3yA 3aKOHbI M GopMYy/ibl, CBA3bIBatOLWME PU3NYECKME BEMUYMHBI: HA OCHOBE aHaAMn3a
YC/IOBUA 3aZ,a4M 3aNMUCbiBaTb KPATKOE yC/I0BUE, MOACTABAATL PU3NYECKME BEANYMHBI B GOPMYbl M MPOBOAUTL PACY€Tbl, HAXO4UTb
CnpaBoYHble AaHHble, HEODXOAMMbIE AR PeLleHNs 33434, OLEHNBATL PEASIUCTUYHOCTD MOJTYYEHHON GU3MYECKOM BETUYNHDI

1.8 pacno3HaBaTb NPobHaeMbI, KOTOPbIE MOXHO PELINTb NPU NOMOLLM GU3NYECKUX METOLOB, B ONMUCAHMUM UCCNEA0BAHMA BbIAENATL NPOBEpPAEMOe
npeanonoKeHue (rmnoTesy), pasiMyaTb U UHTEPMNPETUPOBATbL NOJYYEHHbIN Pe3ybTaT, HAXOAUTb OLIMBKM B XO4e OnbiTa, AeNaTb BbIBOAbI NO
ero pesysbTaTam

1.9 NPOBOAUTb OMNbITbl NO HABNIOAEHWUIO PUUYECKUX ABNEHNIN UMK PUUYECKUX CBONCTB TeN: GOPMYIMPOBATL NPOBEPAEMbIE NPEANONOKEHUS,
cobupaTb YCTAaHOBKY U3 NpeaorKeHHOro 060pyA0BaHMA, 3aNMCbiBaTb X0, OMbiTa U GOPMYIMPOBaTb BbIBOAbI

1.10 BbIMNO/IHATL NPAMbIE U3MEPEHUSA C UCMOIb30BaHMEM aHANOrOBbIX U UMPOBbIX NPMBOPOB, 3aNNCbIBATL MOKa3aHUA NPUOOPOB C YH4ETOM

3a4aHHOM abCcoNOTHOM NOrpeLHOCTN U3MEepPEHN




1.11

nposoanTb nccaneanosaHme 3aBUCUMMOCTU OAHOVI d)MBMLIECKOVI BEe/IMYUHbI OT p,perVI C Mcnob3oBaHNEM MPAMbIX MSMGpEHMﬁ, y4acCTBOBaTb B
NnAaHNPOBaHUM Y‘-IE6HOFO nccnegoBaHua, CO6MpaTb YCTAaHOBKY U BbINO/IHATb U3MepPeHNA, cneaya npeanoxXeHHoOMy naaHy, d)MKCVIpOBaTb
pe3ynbraTtbl FIOIIV‘-IEHHOVI 3aBNCUMOCTU ¢M3MH€CKMX BE€/IMYUH B BUAE NPEOTOKEHHDIX TaGIIMLI| n I'pa(bMKOB, AenaTtb BbiBOAbI MO pe3y/sibTaTam
nccnenoBaHuA

1.12

NPOBOAUTb KOCBEHHbIE U3MEPEHUA PUINYECKUX BENNYUH, CNeya NPeaNoXKeHHON UHCTPYKLMU: NPU BbINOJHEHUU N3MEPEHN cobupaTb
SKCNEePUMEHTA/IbHYIO YCTaHOBKY U BbIYUCIATL 3HAYEHME MCKOMOM BEMYUHDI

1.13

cobntogath NpaBuaa TeXHUKK BesonacHoCcTM nNpu paboTe ¢ nabopaTopHbIM 060pyAOBaHNEM

1.14

YKasblBaTb NPUHLMMNbI AEACTBUA NPUBOPOB U TEXHUYECKUX YCTPOMCTB, XapaKTepM30BaTb NPUHLMMNbI AEACTBUA M3YYEeHHbIX NPUBOPOB U
TEXHWUYECKMX YCTPOMCTB C MOMOLLLbIO UX OMMUCAHMA, UCMO/b3YA 3HAHUA O CBOMCTBAX GU3MYECKUX ABNEHUI N HEOBXOANMbIE GU3NYECKME 3aKOHDI
1 3aKOHOMEPHOCTU

1.15

npuBoAMTb NpUMepbl (Haxo4uTb MHGOPMaLUIO O NPUMepax) NPaKTUYECKOro NCMONb30BaHNA GU3MUYECKMX 3HAHWUI B NOBCEAHEBHOW XU3HKN ANA
obecneyeHna 6esonacHocT Npu obpalleHnn ¢ npubopamm 1 TeEXHUYECKUMM YCTPOMCTBaMM, COXPaHEHUA 340Pp0BbA 1 cobAoAeHNA HOPM
5KOJIOrMYECKOro NOBEAEHUA B OKPYXKatoLLel cpeae

1.16

OCYLLLECTBAATL OTOOP UCTOYHUKOB MHGOPMALMK B ceTU MHTepHET B COOTBETCTBMM C 3a[aHHbIM MOMCKOBLIM 3aNPOCOM, Ha OCHOBE MMEIOLLIMXCA
3HAHUI N NYTEM CpaBHEHMA Pa3INYHbIX UCTOYHUKOB BblAENATb MHOOPMALMIO, KOTOpana ABAAETCA MPOTUBOPEUNBOIM UAN MOXKET BbiTb
HEe[0CTOBEPHOM

1.17

MCMONb30BaTb MPU BbINOJHEHUU Y4eOHbIX 3a4aHUI HAYyYHO-NONYAAPHYIO IMTEPaTypy GU3MUYECKOTo COA4EPKaHMUA, CNPaBOYHbIe MaTepuarnbl,
pecypcbl ceTt MHTepHET, BAageTb NPUémamMm KOHCNEKTUPOBaHMA TEKCTA, NpeobpasoBaHns MHGOPMaLLMK U3 OAHOM 3HAKOBOM CUCTEMbI B

1.18

co3aBaTb COOCTBEHHbIE KPAaTKME MUCbMEHHbIE U YCTHbIE COODLLLEHUA Ha OCHOBE 2-3 MCTOYHMKOB MHOOPMaUumn GU3NYECcKOro coaepKaHus, B
TOM uncne Ny6aMYHO Aenatb KpaTKMe CoobLLEHNA O pe3yabTaTax MPOEKTOB UM yYebHbIX UcCef0BaHM, NPU STOM FPAaMOTHO MCNONAb30BaTb
N3yYeHHbIN NOHATUMHbIN annapaTt Kypca GU3NKKU, CONPOBOXKAATb BbICTYMN/IEHNE Npe3eHTaumen

1.19

NPV BbINOJIHEHUW Y4EOHbIX NPOEKTOB U UCCNEeL0BaHUI pacnpesenaTb 0653aHHOCTM B rpynne B COOTBETCTBMM C NMOCTaB/E€HHbIMW 3343a4amMu,
CNeAuTb 33 BbINOJIHEHMEM M/1aHa AEeNCTBUM, afleKBaTHO OLLeHMBATb COOCTBEHHDIM BKNAA B AeATENbHOCTb rPynbl, BbICTPANBATb

KOMMYHUKATUBHOE B3aMMO,ﬂ,eV1CTBME, Y4UTbiBaA MHEHUNE OKPYXKaloWmnxX

7 Knacc

INPOBEPAEMBIE 3JIEMEHTbI COAEP/ KAHUSA

Kog

Koa, Mpoeepsaemble 31eMeHTbl CoAep}KaHuA




®U3MKA U EE POJIb B NO3HAHWM OKPYXAIOLLEFO MUPA

1.1 dusnKa - HayKa o npupoae. fAsneHns npupodbl. PrU3nyecKme ABNEHUA: MEXAaHUYECKME, TEMIOBbIE, 3/IEKTPUYECKNE, MArHUTHbIE,
CBETOBbIE, 3BYKOBbIE

1.2 dusnyeckne BennUmHbl. UamepeHue pusmyeckmx senmumH. Pusmyeckme npubopsol. MorpewHocTb M3mepeHnin. MexayHapoaHan
cucTeMa eauHuL,

1.3 EcTecTBeHHO-Hay4YHbI METOA, NO3HaHMA: HabatoAeHWe, MOCTaHOBKA HAay4yHOro BOMPOCA, BbiABUMKEHME TUMOTES, SKCNEPUMEHT NO
npoBepKe runotes, 06bACHEHWe Hab4aEeMOro ABAEHNS

1.4 OnucaHue pU3NYECKUX ABNEHNI C MOMOLLbIO Moaenemn

1.5 MpakTnyeckmne paboTbi:
N3mepeHune paccToaHuiA.
N3mepeHne o6bEMA XKMAKOCTM U TBEPAOro Tena.
OnpeaeneHne pasmepoB Masibix Te.
N3mepeHne TemnepaTypbl NPM MOMOLLM KUAKOCTHOIO TEPMOMETPA U AaTYMKA TEMNEPaTypbl

MEPBOHAYA/NbHbIE CBEAEHWNA O CTPOEHNIW BELLIECTBA

2.1 CTpoeHMe BeLecTBa: aTOMbl U MONEKYbI, X pa3mepbl. OnbiTbl, AOKa3blBalOWMe AUCKPETHOE CTPOEHME BELLECTBA

2.2 [BurKeHMe yacTuy, Belectsa. CBA3b CKOPOCTM ABUKEHUA YACTUL, C TemnepaTypoii. BpoyHoBcKoe asukerne, guddysus

2.3 B3anmopaeiicTBme YacTUL, BELLLECTBA: NPUTAKEHNE U OTTaNlKMBaHME

2.4 ArperaTHble COCTOSIHMS BELLECTBa: CTPOEHWe ra3oB, KUAKOCTEW W TBEPAbIX (KpUCTan/NMYeckux) Ten. B3aumocBaAsb mexay
CBOMCTBAMM BELLECTB B Pa3HbIX arperaTHbIX COCTOAHUAX U X aTOMHO-MONEKYNAPHbBIM CTPOEHNEM

2.5 OcobeHHOCTU arperaTHbIX COCTOSHWUI BOAbI

2.6 MpaKTuyeckne paboTbi:

OueHKa AMameTpa aToMa MeToA0oM PAAosB (C Mcnonb3osaHuem doTtorpaduii).
OnbITbl N0 HablOAEHMIO TENNOBOrO PaclUMPEHNs rasos.
OnbITbl NO OBHAPYKEHUIO AENCTBUA CUN MONTEKYNSPHOTO NPUTANKEHUSA

[OBUXKENE U B3A

WMOJENCTBUE TEN

3.1 MexaHunyeckoe asuxkeHne. PaBHoMepHOe N HepaBHOMEpPHOE ABUNKEHME
3.2 CkopocTtb. CpeaHAA CKOPOCTb NPU HEPABHOMEPHOM ABUXKEHMWU. PACYUET NYyTU N BpEMEHU ABUXKEHUA
3.3 ABneHne nHepuumn. 3aKoH nHepumn. Bsanmogencremne Ten Kak NpUYMHa USMEHEHUSA CKOPOCTU ABUXKeHUs Ten. Macca Kak mepa

UHEPTHOCTU TeNa




34 MnoTHoCTb BelecTBa. CBA3b NJIOTHOCTU C KONMYECTBOM MOJIEKY/ B eAMHULE 0OBEMA BeLLLecTBa
3.5 Crna Kak xapaKTepuCcTUKa B3aMMOAENCTBMA TeN
3.6 Cwna ynpyroctu v 3aKoH lN'yka. 3mepeHune cu/bl C NOMOLLbIO AMHAMOMETPaA
3.7 fAABneHune TaroteHnA n cuna Taxectn. Cuna TAXKeCTU Ha Apyrux nnaHeTtax. Bec tena. HesecomocTtb
3.8 Cuna TpeHuA. TpeHne CKONbXKEeHUA U TpeHne NoKoA. TpeHue B Npupoae U TeXHUKe
3.9 CnoxkeHue cun, Hanpae/eHHbIX N0 04HOM NPAMON. PaBHogeNcTByOWAA CUA
3710 MpaKTuyeckne paboTbi:
OnpeaeneHne CKOpPoCTU PaBHOMEPHOTO ABUXKEHUSA (LWapuKa B XKUAKOCTU, MOAENN 3/TIEKTPUYECKOro aBTOMOBMNA 1 TaK Aanee).
OnpegaeneHune cpegHel CKOPOCTU CKOJIbXKeHMA BPYCKa UM LWAPUKaA MO HAKAOHHOM NIOCKOCTH.
OnpegeneHne NNOTHOCTM TBEPAOTrO TeNa.
OnbITbl, AEMOHCTPMPYIOLME 3aBUCMMOCTb PacTaKeHUa (aedopmaumm) NpyKUHbI OT NPUIOKEHHOWN CUJbI.
OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb CU/Ibl TPEHMA CKOJIbXKEHUA OT Beca Tesla U XapaKTepa CoNpPUKacarLWmMxXca NoBepXHOCTeM
3.11 dPur3mnyeckne aBAeHNA B NPUPOLE: NPUMEPHI ABUKEHUA C PA3IUYHBIMU CKOPOCTAMM B X KUBOW U HEXKMBOW NpUpoae, AelcTBUe
CWJIbl TPEHUA B NPUPOAE N TEXHUKE
3.12 TexHn4ecKmne ycTponcTBa: AMHAMOMETP, NOALMIHUKK

NABNEHWE TBEPABIX TEN, }UAKOCTEM U TA30B

4.1 [NasneHue TBEpAOro Tena. Cnocobbl yMeHbLIEHUA U YBEIMYEHWNA OaBNEHUS

4.2 [asneHue rasa. 3aBUCMMOCTb AaBJ/ieHUs ra3a oT 06béma, TemnepaTtypbl

4.3 MNepenaya gasneHna TBEPAbIMU TeNaMU, XKUAKOCTAMU U ra3amn. 3akoH ackana. [THeBMaTUYecKkMe MaLlnHbI

4.4 3aBUCMMOCTb OaBNEHUSA KUAKOCTU OT rAybuHbl. magpoctaTnyeckuii napagokc. Coobuwatowmeca cocygbl. Mmppasanyeckme
MeXaHU3Mbl

4.5 ATmocdepa 3emnm n atmocdepHoe aassieHue. MpUUUHBI CYLLEeCTBOBaHMA BO3AYWHOMW 060104Kn 3eman. OnbiT Toppuyennu.
3aBMCMMOCTb aTMOCHEPHOro AaBAEHNS OT BbICOTbI HaZ YPOBHEM MOPSA

4.6 N3mepeHune atmochepHoro gasnenHus. MNpnbopbl g8 nsmepeHns aTmochepHoro AaBieHumn

4.7 [encTeme XNAKOCTM U ra3a Ha NOrpyéHHoe B HMX Teno. BbiTankneawwana (apxmmenosa) cmaa. 3aKkoH Apxumeaa

4.8 MNnasaHue Ten. BosgyxonnasaHue




4.9

MpaKTuyeckmne paboTbi:

NccnepoBaHmne 3aBUCMMOCTM Beca Tena B Boge OoT 06bEma NOrpy*KEHHOM B XKUAKOCTb YacTK Tena.

OnpeaeneHune BbITaIKMUBAIOLLEN CUNbI, AEUACTBYIOLLEN Ha TeNo,

NorpyXeHHoe B KUAKOCTb.

MpoBepKa HE3aBUCUMOCTM BbITa/IKMBAIOLWLEN CUAbI, AENCTBYIOLLEN HA TENO B Y KUAKOCTM, OT Macchl Tena.

OnbITbl, 4EMOHCTPUPYIOLLNE 3aBUCUMOCTb BbITa/IKUBAIOLLEN CUJIbl, AEUCTBYIOLLEN HA TEJI0 B XXUAKOCTU, OT 06 bEMa NOrpyKEHHOM B
HKNAOKOCTb YaCTU Tes1la U OT NIOTHOCTU XKNOKOCTHW. KOHCprMpOBaHMe apeomeTpa NN KOHCTPYnpoBaHWe NOAKU U onpegeneHune eé
rpy3onogbEMHOCTH

4.10

dusnyeckne ABIEHUA B NPUPOAE: BAUAHME aTMOCHEPHOro AaBNEHMA HA KMBOM OpraHM3m, naasaHme pbib

4.11

TexHUYecKMe yCTPOMCTBA: COObLLAlOLIMECA COCyAbl, YCTPOMCTBO BOAONPOBOAA, MMAPABAMYECKMIA Npecc, MaHOMETp, BapomeTp,
BbICOTOMEp, MOPLUIHEBOW HACOC, apPeoMeTp

PABOTA, MOWHOCTb, 3HEPTUA

5.1 MexaHunueckas paboTa
5.2 MexaHnyeckasa MOLHOCTb
5.3 MpocTble MexaHU3Mbl: pblyar, 610K, HaKAOHHasA NAOCKOCTb. MpaBuUAO paBHOBECKA pblyara
54 MpumeHeHMe NpaBuaa paBHOBECUSA pblyara K 610Ky
55 «3010T0€ NPaBUIO» MexaHUKN. KoapduLMeHT NoesHOro AencTBUs MexaHM3mMoB. MpocTblie mexaHU3mMbl B ObITy U TEXHUKE
5.6 MoTeHuMaNnbHan sHepPrumn Tena, NOAHATOro Hag 3emnén
5.7 KnHeTnyeckasa aHeprua
5.8 MonHasa mexaHW4YecKasa aHeprua. 3aKoH U3MEHEHMA N COXPAaHEHUA MeXaHUYECKOM SHepPrnu
5.9 MpakTnyeckme paboTbl:
OnpegeneHune paboTbl CU/bl TPEHUA NPU PABHOMEPHOM ABUKEHUM TeNa NO ropU30HTaIbHOM NOBEPXHOCTY.
NccnepoBaHne ycnoBmin paBHOBECUA pbldara.
N3mepeHune KM HaKNOHHOM NJAOCKOCTH.
MN3yyeHne 3aKOHA COXPaHEHNA MEXaHUYECKOM SHepPrum
5.10 dusnyeckne ABNEHMA B NPUPOLE: pblUari B Tesle YesioBeKa
5.11 TexHUYecKme yCTpoMCTBa: pblvar, NOABUKHbIMA U HEMNOABMKHbI 6/10KM, HAKIOHHAA NNOCKOCTb, MPOCTbIEe MEXaHU3MbI B ObITy




MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHUA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

8 Knacc
Kopg, MpoBepaemble NnpeameTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOW 06pa3oBaTenbHOM NPorpammbl OCHOBHOrO obLiero o6pasoBaHus
nposepAemoro
pesynbTraTta

1.1 MCNO0/1Ib30BaTb NOHATUA

1.2 pa3inyaTb ABJEHNA NO ONUCAHMIO UX XapaKTEPHbIX CBOMCTB 1 Ha OCHOBE OMbITOB, IEMOHCTPUPYIOLWUX AaHHOE PU3MYECKOE AB/IEHME

1.3 pacno3HaBaTb NPOABAEHME U3YYEHHbIX PUINYECKMX SBNIEHUI B OKPYKatOLWEM MUPE, B TOM Yncie pUsnyeckme ABeHUA B NpUpoae, Npu 3sTom
nepeBoAuTb NPAKTUYECKYIO 33434y B y4ebHY10, BblAENATb CyLLECTBEHHbIE CBOWCTBA (MPM3HaKM) GU3MUYECKMX ABNEHUI

1.4 OMUCbIBaTb N3y4YEHHbIE cBOMCTBa TeN n ¢M3MHECKME ABNEHNA, NCNONb3yA d)VI3VIHECKVIe Be/IM4YNHbI, MPU ONUCAaHNUN NPAaBUZIbHO TPAKTOBATb
OU3NYECKNIA CMbIC/T UCMO/Ib3YEMbIX BEIMUYNH, 0603HAYEHUNA U eANHULbI GUSNYECKUX BEAUYMH, HAXOANTb GOPMY/ibl, CBA3bIBAOLWME AAHHYIO
dU3NYECKYIO BEJIMYMHY C APYTMMU BENYNHAMM, CTPOUTb FPAadUKM U3YUEHHbIX 3aBUCUMOCTEN PUINYECKUX BESTUYMH

1.5 XapaKTepn3oBaTb CBOMCTBA Tes, GU3NYECKMNE ABIEHNA U NPOLECChl, UCMOJb3YyA U3yYeHHble 3aKOHbI, MPY 3TOM AaBaTb C/IOBECHYIO
GOPMYNMPOBKY 3aKOHa U1 3aMKUCbIBaTb IO MaTEMAaTUYECKOE BblparkeHue

1.6 06BACHATL PU3NYECKME NPOLLECCHI MU CBOMCTBA TEJI, B TOM YMC/E U B KOHTEKCTE CUTYaLUUi NPaKTUKO-OPUEHTMPOBAHHOIO XapaKTepa: BbisSiBAATb
NPUYNHHO-CNEACTBEHHbIE CBA3M, CTPOUTb O6bsiICHEHME N3 1 - 2 NOrMYECKUX LAroB € MOMOLLbIO 1-2 M3yYeHHbIX CBOMCTBA GU3MUYECKUX ABNEHUN,
d)VI3VIl-IeCKVIX 3adKOHa UK 3aKOHOMEPHOCTU

1.7 pelaTb pacyéTHble 3a4aum B 2 - 3 AEWCTBUSA, UCMONb3YS 3aKOHbI U GOPMY/bl, CBA3bIBaKOLLME PU3NYECKME BE/TMYMHDBI: HA OCHOBE aHaNu3a
YCNOBUA 3a/1a4M 3aMnCbIBATb KPATKOE YC/I0BME, BbIABIATb HEAOCTATOK AaHHbIX A1 PELIeHNA 334a4M, BbIOMPaTb 3aKOHbI 1 pOpMYJibl,
Heobxoaumble Ans eé pelleHns, NPoOBOANTb PacYETbl U CPaBHUBATL NOJyYeHHOe 3HaYeHne GU3NYECKOor BeIMYNHbI C U3BECTHLIMU JaHHbIMM

1.8 pacrno3HaBaTb NPO6EMbI, KOTOPbIE MOXKHO PeLnTb NPU NOMOLLM GU3NYECKMX METOA0B, UCMOJIb3YA ONUCaHME UCCNeA0BaHNA, BbAENATb
nposepseMoe npeanonoXeHne, oLeHMBaTb NPaBUAbHOCTb NOPAAKa NPoBeAeHUA UCCAeA0BaHUsA, AeNaTb BbIBOAbI

1.9 NPOBOANTb OMNbITbl MO HabAOAEHUIO GUIUUYECKUX ABNEHNI NN PUINYECKMX CBOICTB Ten: GOpMYIMPOoBaTh NPOBEPSEMbIE NPEANONONKEHNS,
cobuMpaTb YCTaHOBKY U3 NPea/iIoKEHHOro 060pyA0BaHUSA, ONUCHIBATbL X04, OMNbITa U GOpPMYIMPOBaTb BbIBOAbI

1.10 BbIMOJIHATb NPAMbIE U3MEPEHUA C UCMOJIb30BaHMEM aHAJIOTOBbIX MPUOOPOB N AATYNKOB GU3NYECKUX BEIMUYNH, CPAaBHMBATb Pe3y/ibTaTbl
N3MepeHN c yY4ETOM 3a4aHHON abCOJIIOTHOM NOrPELHOCTH

1.11 NPoBOANTb UCCNEeA0BaHNE 3aBUCUMOCTU OHOM GU3UYECKOW BENMUNHDBI OT APYroit C UCNONb30BaHMEM MPAMbIX U3MEPEHUIA: NNaHNPOBATb
nccnegoBaHue, cobnpaTtb YCTaHOBKY M BbIMOJIHATb U3MEPEHUS, Cieaya NPeANOKEHHOMY NnaHy, GMKCUMPOBaATb pesy/bTaTbl NOAYYEHHOM
3aBMCMMOCTM B BUAe Tabnuu v rpaduKoBs, fenatb BbIBOAbI NO pe3ybTaTam UCC/eL0BaHNS

1.12 NPOBOAUTb KOCBEHHbIE U3MEPEHUA PUNUYECKUX BENUYMNH: NNAHMPOBATb M3MepPeHUs, COBUPaTb SKCNEPUMEHTA/IbHYIO YCTaHOBKY, cneays

I'Ipep,J'IO)KEHHOVI UHCTPYKUUU, N BbIYNCNATL 3Ha4YeEHNE BESTUHNHDI




1.13 cobntofaTb NpaBuIa TEXHUKM BesonacHocTM npu paboTe ¢ nabopatopHbIM 060pyA0BaHMEM

1.14 XapaKTepPU30BaTb NPUHLMNMbI AENCTBUA U3YYEHHbIX MPUBOPOB N TEXHUUYECKUX YCTPOMCTB C ONOPOI Ha UX ONUCAHMA, UCMOb3YA 3HAHWUA O
cBOMCTBaX GUINYECKUX ABNEHUIA U Heobxogumble GpU3nMYECcKre 3aKOHOMEPHOCTH

1.15 pacrno3HaBaTb NPOCTble TEXHUYECKME YCTPOMCTBA U N3SMEPUTE/IbHbIE MPUOOPBI MO CXEMAM U CXEMATUUYHbIM PUCYHKAM, COCTaB/ATb CXEMbI
3/IEKTPMYECKMX Lienel ¢ nocaenoBaTe/ibHbIM M NapasieibHbiM COeANHEHUEM 31IEMEHTOB, Pa3/inyas YCA0BHble 0603HAYEHMA 31EeMEHTOB
SNEeKTPUYECKUX Liene

1.16 npuMBOAMUTb NPUMeEpPbI (HaXo4UTb MHGOPMaLUUIO O NPUMepPaXx) NPaKTUYECKOro UCMOb30BaHNUA GU3MUYECKMX 3HAHWUI B NOBCEAHEBHOM XU3HWN 414
obecneyeHna 6e30nNacHOCTM Npu o0bpaLLeHnn C NPUBOPaMMN U TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHUSA 340PO0BbA U COBM0AEHNA HOPM
9KO/I0rMYECKOro NOBEAEHUA B OKpYKatoLe cpeae

1.17 OCYLLECTBAATb MOUCK MHPOPMALUM GUINYECKOTO COAEPKAHMA B CETU MHTEPHET, Ha OCHOBE MMEIOLMXCA 3HAHMUIN U MYTEM CPaBHEHUS
[,0MOJIHUTE/IbHBIX UCTOYHMKOB BblAeNsATb MHPOPMALMIO, KOTOPan ABAAETCA NPOTUBOPEYMBON AU MOXKET ObiTb HELOCTOBEPHOM

1.18 MCMNO/Ib30BaTb NP BbINOJHEHUM YY4EOHbIX 3a4aHNI HAayYHO- NONYAAPHYIO ANTEPATYPYy GU3MYECKOTO COAEPKAHMSA, CMPaAaBOYHbIE MaTepuransl,
pecypcbl ceTn MHTepHeT; BnaaeTb NPUEmMamm KOHCNEKTUPOBAHUA TEKCTA, NpeobpasoBaHNs MHPOPMALMM U3 OAHOM 3HAKOBOM CUCTEMbI B
apyryto

1.19 co3aBaTb COOCTBEHHbIE MMCbMEHHbIE M KPaTKNe YCTHble cooblueHns, 06061an nHGopMaLUIo U3 HECKOJIbKUX UCTOYHMKOB GU3NYECKOTO

coaepXaHnAa, B TOmM Yncne I'Iy6I'IW-IHO npeacTaBnATb Pe3ynbTaTbl I'IpOEKTHOI\;I nnn VICCﬂe,CI,OBaTeﬂbCKOI‘;I AeATeNnbHOCTU, NPU 3TOM rPaMOTHO
Mcnosab3oBaTtb M3y‘-IeHHbI171 NOHATUMHbIN annapat Kypca ¢M3VIKM, conpoBoOXAaaTb BbICTyNnneHNE npe3eHTaL1,14e171

1.20 npu BbINOJIHEHUN y‘-IE‘6HbIX NPOEKTOB U MCCﬂeAOBaHMﬁ (I)M3W-IeCKMX npoueccos pacnpenenatb 06a3aHHOCTU B rpynne B COOTBETCTBUU C
NOCTaB/IEHHbIMU 3a4a4aMM, CneanTb 3a BbINO/IHEHNEM N1aHA p,eVICTBMVI N KOPPEKTNUPOBATb €ro, aAeKBaTHO OLEeHNBATb COBCTBEHHbIN BKNaa B
AEeATE/IbHOCTbL rpynnobl, BbICTPANBATb KOMMYHUKAaTUBHOE B3aMMO,£I,EIZCTBMe, npoABaAA rOTOBHOCTb pa3peLwlaTb KOHd)ﬂMKTbI

IMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

8 Knacc
Kop Kop lNMpoBepsaemble aneMeHTbl CoOAepKaHUA
pasaena anemeHTa
6 TENTOBbIE ABAEHUA

6.1 OCHOBHblE MONOMKEHUA MONEKYNAPHO-KMHETUUYECKON TEeOpUU CTPOEeHUs BellecTBa. Macca M pasmepbl Mmoaekya. OnbiThl,
NoATBEPXKAAOLLNE OCHOBHbIE MOIOXKEHUA MONEKYNAPHO-KMHETUUYECKON TEOPUN

6.2 Mogenu TBEpA0ro, }KMUAKOro 1 ra3006pa3HOro COCTOAHNM BelecTsa. Kpuctanimyeckne n amopoHolie Tena




6.3 Ob6bACHEHME CBOMCTB ra30B, }KUAKOCTEN U TBEPAbIX TEN HA OCHOBE MOJIOXKEHU MONEKYNSPHO-KUHETUUYECKON TEOPUM

6.4 CmauunBaHue 1 KanunaapHole ABAEeHUA

6.5 TennoBoe pacwmpeHune n cxkatme

6.6 Temnepatypa. CBA3b TeMnepaTypbl CO CKOPOCTbIO TENNOBOrO ABUKEHMA YacTUL,

6.7 BHyTpeHHAA sHeprunsa. Cnocobbl USMEHEHUA BHYTPEHHEM SHeprun: Tensionepeaaya M coseplueHme paboTbl

6.8 Bunapl Tennonepenayn: TenaonpoBOAHOCTb, KOHBEKLUA, U3NyYeHUe

6.9 Konnyectso TennoTbl. YaenbHaa TENI0OEMKOCTb BELLECTBA

6.10 TennoobmeH 1 TensoBoe paBHoBecue. YpaBHeHMe TenaoBoro 6anaHca

6.11 MNnasneHue n oTBepAeBaHNE KPUCTANTMYECKMX BELLLECTB. YAenbHaa TenaoTa naasaeHuma

6.12 MapoobpasoBaHne W KoHpeHcauma. WcnapeHuwe. KuneHuwe. YpenbHas TennoTa napoobpasoBaHus. 3aBUCMMOCTb
TeMMepaTypbl KUNEeHUs oT aTMocPepHOro AaBaeHuA

6.13 BnaxHocTb BO3AyXa

6.14 DHeprua Tonamea. YaenbHasa TenaoTa CropaHma

6.15 MpuHuMnbl paboTbl TennoBbix Asuratenen KN4 tennosoro gsuratena. TennoBble ABUraTeNn 1 3aLMTa OKPYKatoLen

6.16 3aKOH COXpPaHEeHMA 1 NPEBPALLEHMA SHEPTUM B TEMJIOBbLIX NpoLeccax

6.17 MpakTnyeckme paboTsbl:

OnbITbl N0 OBHAPYKEHWUIO AEUCTBUA CUA MONEKYIAPHOTO NPUTANKEHUA.

OnbITbl NO BbIPALLMBAHUIO KPUCTANI0B NOBAPEHHON COMMN UM caxapa.

OnbITbl N0 HabAOAEHMIO TENJIOBOTO PACLUMPEHUSA FAa30B, KUAKOCTEN U TBEPADIX TE.

Onpegenenune gasneHus Bo3ayxa B 6annoHe wnpuua.

OnbITbl, A&MOHCTPUPYIOLLME 3aBUCMMOCTb AABNEHUA BO34YXa OT ero 06bEMma U HarpeBaHUA UM OXNaKaeHuA.
MpoBepKa runoTesbl IMHENHON 3aBUCUMOCTU AJIMHBI CTONOUKA XKUAKOCTU B TEPMOMETPUYECKON TPYOKe OT TemnepaTypbl.
HabntoaeHne nsmeHeHUsA BHYTPEHHEN 3HEPruun Tena B pesyabTaTe Tenaonepesaym u paboTbl BHELIHUX CUJI.
NccnepoBaHue aBneHUs Ten1oobmeHa Npu CMeLMBaHMM XONOL4HOM U ropaYen Bogbl.

OnpegeneHne KoAnMYecTsa TEN0TbI, NOJYYEHHOTO BOAOW NPU TENN00OMEHE C HarpeTbiM MeTa/lIMYeCcKUM LUIUHLPOM.
Onpegenenue yaenbHON TENNOEMKOCTM BELLECTBA.

NccneposaHume npolecca ucnapeHms.

OnpegeneHne oTHOCUTEIbHOM BAAXKHOCTU BO3AyXa.

Onpepenenune yaenbHoOM TENNOTbI NAaBAEHUA bAa




6.18 dusnyeckne ABNEHMA B NPUPOAE: MOBEPXHOCTHOE HATAXKEHUE
W KanunnapHble ABNEHUA B NpUpoae, KPUCTannbl B npupoae,
nsnyvyeHume ConHua, 3amep3aHne BOLOEMOB, MOpcKue Bpu3bl; 06pazoBaHmne PoCkl, TYMaHa, MHes, CHera
6.19 TexHUYecKkmne yCTPOMCTBA: KanWANAPbl, MNPUMEPbI WUCMNOAb30BAHUA KPUCTANNOB, MXWAKOCTHbIA TEPMOMETP, AATYUK

TemnepaTypbl, TEPMOC, CUCTEMA OTOMNEHMA LOMOB, TMIPOMETPbI, MCMXPOMETP, NapoBan TypbuHa, ABuUratenb BHYTPEHHEro
CropaHus

SNIEKTPUYECKHME U

MAIHUTHbIE ABJIEHUA

7.1 dneKkTpusauma Ten. [1a poaa saNeKTpuYecKmnx 3apanos

7.2 B3aumogelicTBune 3apsrKeHHbIX Tes. 3akoH KynoHa (3aBMCMMOCTb CU/bl B3aUMOAENCTBUA 3aPAXKEHHBIX TN OT BEJNYUHbI
3apAAO0B M PAaCCTOSHMA MeXay Tenamm)

7.3 dneKkTpuyeckoe nosne. HanpAKEHHOCTb 3NeKTpuYeckoro noad. MpUMHUMA Cyneprno3nuMyM SNEKTPUYECKUX nonen (Ha
KayeCTBEHHOM YPOBHE)

7.4 Hocutenn anekTpuyeckmx 3apagoB. INeMeHTapHbI 3NeKTpuYecknii 3apsag. CtpoeHne atoma. MpoBOAHMKU U ANSNEKTPUKM

7.5 3aKOH COXpaHeHWA 3NeKTPUYECKOoro 3apasa

7.6 DNeKTPUYECKMi TOK. YCNOBUA CYLLECTBOBAHUA INEKTPUYECKOTO TOKA. MICTOYHUKM NOCTOAHHOIO TOKA

7.7 [encTBna aNeKTPUUYECKOro ToKa (Ten10Boe, XMMUYECKOE, MarHUTHOE). DNEKTPUYECKUIA TOK B XKUAKOCTAX U rasax

7.8 dnekTpuyeckasa uenb. Cuaa TOKa. IIeKTpMUYEeCcKoe HanpAaxeHue

7.9 ConpoTtmBaeHne NpoBogHUKA. YaenbHOe CONpPOTUBAEHNE BELLECTBA

7.10 3akoH Oma anA yyacTka uenm

7.11 MNocnepoBaTtenbHOE M NapannenbHoe coeanHeHUe NPOBOAHUKOB

7.12 PaboTa M MOLLHOCTb 3N1EeKTPUYECKOro TOKa. 3aKoH [xkoyna - JleHua

7.13 INeKTpUYECcKne Lenn n NoTPebuTeNn 3NEKTPUYECKOM aHeprm B BbITy. KOpoTKoe 3aMbiKaHKue

7.14 MocTosHHbIE MarHUTbl. B3aumoaectBmMe NOCTOAHHbIX MarHMToB

7.15 MarHuTHoe none. MarHMTHOe nNone 3eM/IN U ero 3Ha4YeHue ANA KU3HU Ha 3emne

7.16 OnbIT IpcTega. MarHMTHOE NoJe 3N1EKTPUYECKOrO TOKaA. [pUMeHeHne 3NeKTPOMarHMTOB B TEXHUKe

7.17 JenctBne MarHMTHOro mnosAA Ha MNPOBOAHMK C TOKOM. D/eKTpoZBuratesb MOCTOAHHOrO TOKa. WMcnonb3oBaHue
3N1eKkTpoaBuraTenein B TEXHUYECKMX YCTPOMUCTBAX M HA TpaHcnopTe

7.18 OnbiTbl Papagesn. ABneHME 3NEKTPOMArHUTHON MHAYKUMK. Mpasuno fleHua

7.19 AnekTporeHepaTop. Cnocobbl NOAYYEHUA INEKTPUYECKON SHEPrMU. INEKTPOCTAHUMM HA BO30OHOBAAEMBIX MCTOUYHMKAX

Heprnun




7.20

MpaKTuyeckne paboTbl:

OnbITbl N0 HAaBAOAEHMUIO SNEKTPU3ALMM TEN UHAYKLMEN U NPU CONPUKOCHOBEHUMU.

NccnepoBaHue feCTBUA 3NEKTPUYECKOTO NOA Ha NPOBOAHUKN U ANINEKTPUKN.

C6opKa 1 NpoBepKa PaboTbl 3/1EKTPUYECKOM LENM NOCTOAHHOTO TOKa.

N3mepeHune n perynmpoBaHue Cuabl TOKa.

N3mepeHue n peryampoBaHue HanpaxKeHus.

UccnepoBaHue 3aBUCMMOCTU CUbl TOKA, MAYLLEro vyepes pesncTtop, OT CONPOTUBAEHUA Pe3UCTOpa M HanpAMKeHUA Ha
pesucTope.

OnbITbl, AeMOHCTpUpyoLMe 3aBUCUMOCTb 3NEKTPUYECKOro COMPOTUBAEHMA MNPOBOAHWKA OT ero AAWHbI, Maowaam
nonepeyvyHoro ceyeHUA n matepuana.

MpoBepKa NpaBMaa CNOKEHUA HANPAKEHNN

npu nocneaoBaTebHOM COegUHEeHUN ABYX Pe3nCTOPOoB.

lNpoBepka npasBuna Ana CUAbl TOKA NpU NapannenbHOM CoeANHEHUN Pe3UCTOPOB.

OnpegeneHne paboTbl 3N1EKTPUYECKOTO TOKA, UAYLLLETO Yepes3 pe3ncTop.

OnpepeneHne MOLLHOCTM 3N1EKTPUYECKOTO TOKA, BblAENAEMOM Ha pe3uncTope.

NccnepoBaHme 3aBUCMMOCTM CUAbI TOKA, UAYLLETO Yepes IaMIMOYKY, OT HAMPAXKEHUA Ha HEW.

Onpegenexune KMM HarpesaTtens.

NccnepoBaHne MarHUTHOIO B3aMMOAENCTBUA NOCTOAHHbBIX MarHMTOB.

N3yyeHne MarHUTHOrO NOAA NOCTOAHHbIX MAarHUTOB NPU UX 06 beAUHEHUN U Pa3LEeNEHUMN.

NccnepoBaHue AeACTBMA 3NEKTPUYECKOTO TOKA Ha MarHUTHYHO CTPEJIKY.

OnbITbl, 4EMOHCTPUPYHOLLME 3aBUCMMOCTb CUJIbl B3AMMOLENCTBUA KaTyLLKM C TOKOM M MarHUTa OT CWUJIbl TOKA M HanpasaeHua
TOKa B KaTyLUKe.

N3yyeHne aencTBNA MarHUTHOMO NOAA Ha NPOBOAHMK C TOKOM. KOHCTpynpoBaHMe U nsydyeHme paboTbl SNeKTpoABUraTeNs.
N3mepeHue KM anekTpoaBuraTesibHoM yCTaHOBKMU.

OnbITbl NO UCCNEAOBAHUIO ABNEHUA SIEKTPOMArHUTHON UHAYKLMN: UCCNEA0BAHUE U3MEHEHWUI 3HAYEHUA WU HanpasBaeHUA
WHAOYKUMOHHOrO TOKa

7.21

dusnyeckne aBNeHUA B NPUPOAE: SNEKTPUYECKME ABNEHNA B aTMOChEPE, INEKTPUYECTBO XKMBbIX OPraHU3MOB, MarHUTHOE
none 3emau, apeid NOAOCOB, POSb MarHUTHOrO MNOAA ANA }KMU3HWU HA 3em/ie, NONAPHOE CUAHUNE

7.22

TexHUYecKMe YCTPOMWCTBA: 3/IEKTPOCKOM, amnepmeTp, BO/SIbTMETP, PEeOoCTaT CYETYMK IX/IEKTPUYECKOW 3Heprum,
3/1EKTPOOCBETUTEIbHbIE NPUBOPLI, HarpesaTesibHble 3/1eKTponpubopbl (MpUMepsbl), SIEKTPUUYECKHE MNPEIOXPAHUTEIH,
3JIEKTPOMATHHT, 3JIEKTPOBUTATENb MOCTOSHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA




MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

9 Knacc
Koa MpoBepsaemble NpeaMeTHble pe3yabTaTbl OCBOEHUA OCHOBHOM 06pa3oBaTeibHOI Nporpammbl OCHOBHOTO obuiero o6pasoBaHus
npoBepsAemoro
pesynbraTta

1.1 MCNO/b30BaTb U3Yy4YEHHbIE NOHATUA

1.2 pasnnyaTb ABAEHUA MO ONUCAHMIO UX XapaKTEPHbIX CBOMCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYOLWNX AaHHOe Ppu3nMyecKoe ABneHme

1.3 pacno3HaBaTb NPOABAEHUE N3YUYEHHDbIX PUSNYECKUX ABEHMI B OKPYKAOLLEM MUPE, B TOM YMCe GU3NYECKUE ABNEHMA B TPUPOLE, NPU 3TOM
nepeBoAMTb NPAKTUYECKYHO 33434y B y4ebHY1O, BbIAENATb CYLLECTBEHHbIE CBOMCTBA (NPU3HAKM) GU3NYECKUX ABNEHWIA

1.4 ONUCbIBaTb U3yYeHHble CBOMCTBA TeN U dU3MYECKMe ABNEHMA, UCNOb3ysa GU3NYECKUE BEANYMHDI, MPU ONUCAHUU NPaBUIbHO TPaKTOBaTb
bU3NYECKUI CMbICA UCMOb3yeMbIX BEIMYMH, 0603HaYEHUA N eguHULbl GU3UYECKMX BE/TIMYMH, HAXOAUTb GOPMY/bl, CBA3bIBAOLIME JAHHYIO
bU3NYECKYIO BENUYMHY C APYTMMU BETIMYMHAMM, CTPOUTL rPadUKM U3YYEHHbIX 3aBUCUMOCTEN GU3NYECKUX BEINYMH

1.5 XapaKTepusoBaTb CBOWCTBA Tes, PpU3MYECKME ABAEHUA M MPOLLECCbl, MCNO/b3yA M3yYeHHble 3aKOHbl, MPW 3TOM AaBaTb C/OBECHYIO
$OpPMYIMPOBKY 3aKOHA M 3aNUCbIBaTb €10 MaTeMaTUYEeCKOe BblpaXKeHne

1.6 00BACHATL GU3NYECKME NPOLLECCHI M CBOMCTBA TSI, B TOM YMUC/IE U B KOHTEKCTE CUTYaL M NPaKTUKO-OPUEHTUPOBAHHOMO XapaKTepa: BblsBAATb
NPUYMHHO-CNEACTBEHHbIE CBA3W, CTPOUTbL 06bACHEHME U3 2 - 3 NOTUYECKUX LIAroB C MOMOLLBHIO 2-3 M3y4YeHHbIX CBOMCTBA GU3UUYECKUX ABNEHUN,
bU3NYECKNX 3aKOHA MU 3aKOHOMEPHOCTU

1.7 pelwaTtb pacyéTHble 334a4M (onuparolmeca Ha cuctemy U3 2 - 3 ypaBHEHWIM), UCNOAb3YA 3aKOHbI U GOpPMybl, CBA3bIBaKOLWME PU3MYeECKMe
BE/IMYMHDBI: HA OCHOBE aHa/M3a YC/IOBMA 33[34M 3aMNMCbiBaTb KPaTKOe YCNOBME, BbIBAATb HeAOCTaloWMe WAWU M3ObITOYHbIE AaHHblE,
BbI6UPaTb 3aKOHbI U GOpPMy/bl, HEOBXOAMMbIE ONA PeELUEeHUs, NPOBOAUTb PACYETbI U OLLEHUBATL PEAIUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUA
d13MYECKON BENNYMHDI

1.8 pacno3HaBaTb NPo6AEMbl, KOTOPbIE MOXKHO PEeLnTb NPU NOMOLLM GU3NYECKMX METOL0B, UCMONb3YA ONUCaHME UCCAeLO0BaHUSA, BblAeNATb
nposepAemoe npennosoKeHne, OLEHNBATb MPaBUALHOCTb MOPAAKA NPOBEAEHMA UCCNef0BaHWA, AenaTb BblBOAbI, UHTEPNPETUPOBaTb
pe3ynbTaTbl HABAOAEHUI N ONbITOB

1.9 NpoBoAMTb ONbITbl MO HabAAEHUIO PU3MYECKMX ABMEHUI UAN PUINYECKUX CBOWCTB TEN: CaMOCTOATENIbHO CobMpaTb YCTaHOBKY W3
n36bITOYHOro Habopa 060pyA0BaAHMA, ONUCHIBATb XO4, ONbITA M €ro pesybTaTtbl, POPMYANPOBATL BbIBOAbI

1.10 NpoBoAMTb NPU HEOHXOANMOCTU CEPUIO MPAMBIX U3MEPEHUIA, ONpeaenssa cpegHee 3Ha4YeHne U3Mmepsemon BeininHbl (PoKycHoe paccTosHue
cobupatolLelt nH3bI), 060CHOBLIBaTL BbIBOP cnocoba namepeHuma (M3mepuTenbHoro npnbopa)

1.11 NnpoBoAMTb UCCNeAoBaHUE 3aBUCUMMOCTEN GU3MYECKUX BEIMUYUH C UCMO/Ib30BAHUEM MPAMbIX U3MEPEHU: MAAHMPOBATb UCCAEA0BaAHUE,

CamMocCToATEe/IbHO COobMpaTb YCTAaHOBKY, PUKCMPOBaATb pe3y/bTaTbl MOAYYEHHOM 3aBUCUMOCTU GU3MYECKUX BEAMUMH B Buae Tabauu um
rpaduKoB, fenatb BbIBOAbI MO pe3yabTaTaM UCCAeL0BaHMA




1.12

NPOBOAWUTL KOCBEHHblE M3MepeHUs (U3NYECKMX BEAUYMH: MAAHMPOBATb M3MEpPeHMs, cobupaTb ISKCMEPUMEHTANbHYHO YCTAaHOBKY M
BbIMONHATb U3MEPEHUSA, CNeayA NPeaoXKeHHON UHCTPYKLMU, BbIYMCAATL 3HAYEHME BEIMUYNHBI M aHAIM3MPOBATb NOJTyYEHHbIE pe3yibTaTbl C
YYETOM 334aHHOW NOrPELHOCTM N3MEPEHMI

1.13

cobntofaTh NpaBuia TeXHUKM BbesonacHoCTM npu paboTe ¢ 1abopaTtopHbIM 060pyA0BaHMEM

1.14

Pa3zin4aTb OCHOBHbIE MPU3HAKU U3YHEHHDbIX (I)M3M‘-IECKMX MOAE/’IGVH mMmaTepnanbHaAa TOYKa, abcontoTHo TBépAOG TEeNo, TOYEYHbIA UCTOUYHUK
CBETa, 1y4, TOHKaA INH3a, NJ1IaHETAPHAA MOAE/Ib aTOMa, HYK/IOHHaA Mo4eNb aTOMHOIo A4pa

1.15

XapaKTepmn3oBaTb MNPUHLMNbI AENCTBUA U3YYEHHbIX NMPUOOPOB U TEXHUYECKMX YCTPOMCTB C ONOPOM Ha MX OMMUCAHMA, UCMOMb3YA 3HAHUA O
CBOMCTBaX GU3NYECKUX ABNEHUI U HEOBXOAMMbIe PU3MYECKME 3aKOHOMEPHOCTHU

1.16

MCNONb30BaTb CXEMbl M CXeMaTU4YHble PUCYHKU M3YYEHHbIX TEXHUYECKMX YCTPOWMCTB, U3MEPUTENbHbIX NPUOBOPOB U TEXHOOFMYECKUX
NpoL,EeccoB Npu peleHnn y4ebHO-MPaKTUYECKMX 334ay, ONTUYECKME CXeMbl AAA MOCTPOeHMA M300paxkeHWi B NAOCKOM 3epKane U
cobupatolen 1nH3e

1.17

NpMBOAUTL NPUMEPDI (HaXoAUTb MHGOPMALMIO O NPUMEpPaX) NPAKTUYECKOrO NCMOAb30BaHNA GU3NYECKUX 3HAHWIN B MOBCEAHEBHOM XKU3HU
ana obecneyeHma 6esonacHOCTM NpM 06paLLeHNN C NPUBOPaMU N TEXHUYECKMMM YCTPOMCTBAMMU, COXPAaHEHMA 340P0BbA M COBNIOAEHNA HOPM
3KONOMMYECKOro NoBEAEHMUA B OKPYKAtOLWEN cpeae

1.18

OCYLLECTBAATb NOUCK MHbOPMALMM GU3MYECKOro cofepraHuA B ceTn MHTepHeT, camocToaTenbHO (GOpPMYy/IMpPys MOWMCKOBbIM 3anpoc,
HaxoAWTb NyTW ONpeAeNeHns JOCTOBEPHOCTM NOyYeHHOM MHGOPMALLIMM Ha OCHOBE MMEIOLLMXCA 3HAHWUI U AONONHUTENbHbBIX UCTOYHNKOB

1.19

MCMNO/Ib30BaTb NPU BbINOJHEHWUW Y4ebHbIX 3aJ4aHNI HayYHO- NONYNAPHYIO IMTepPaTypy GU3NMYECKOro COAERIKAHMA, CNPaBOYHbIE MaTepPUasbl,
pecypcbl cetu UHTepHeT; BnafeTb NPUEMaMU KOHCMEKTUPOBAHMUSA TEKCTa, Npeobpas3oBaHUA MHOOPMALMK U3 OLHOM 3HAKOBOW CUCTEMbI B

Apyryto

1.20

€034aBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOBLLLEHUA Ha OCHOBE MHGOPMALUM U3 HECKOJIbKMX MCTOYHUKOB GU3MYECKOTO COAEPIKAHMA,
ny6AMYHO NPeAcTaBAATb Pe3ybTaTbl NPOEKTHOM WAWM UCCAeA0BaTENbCKOM AeATE/IbHOCTM, MPU 3TOM FPAaMOTHO MCMO/Ib30BaTh U3YYeHHbIN
NOHATUMHBIN annapaTt M3y4aemoro pasgena GU3MKM U CONPOBOXKAATbL BbICTYNAEHME Mpe3eHTauuein ¢ y4éTom ocobeHHOCTen ayauTopum
CBEPCTHUKOB

1.21

NpwW BbIMNOJIHEHMM YYEeOHbIX NPOEKTOB M UCCAeA0BaHMN GU3MYECKMX NPOLLECCOB pacnpenenaTb 0683aHHOCTM B rpynne B COOTBETCTBUMU C
NOCTaB/MIEHHbIMW 33Zla4amm, CNeANTb 33 BbIMOJIHEHNEM M1aHa AENCTBUIA U KOPPEKTUPOBATb €ro, a4eKBaTHO OLLEHNBATb COOCTBEHHbIN BKAAL,
B AeATe/IbHOCTb rPynbl, BbICTPauBaTb KOMMYHUKaTUBHOE B3aMMO/ENCTBME, MPOAB/ASA FOTOBHOCTb pa3pellaTb KOHGANKTbI

9 Knacc

INPOBEPAEMBIE 3JIEMEHTbI COAEP/ KAHUSA




Kop Kop lMpoBepsaemble afieMeHTbl coaepKaHUA
pasaena anemeHTa
8 MEXAHWNYECKWNE ABNEHNA

8.1 MexaHunyeckoe asuxkeHue. MaTepuanbHasa Todka. Cucrtema oTcyéta

8.2 OTHOCUTENbHOCTb MEXaHNYECKOro ABUXEHUA

8.3 PaBHOMepHOE NPAMOJIMHENHOE ABUXKEHUE

8.4 HepasHomepHoe NpAMOIMHENHOE ABUXKeHUe. CpeHAA U1 MTHOBEHHAA CKOPOCTb Te/la NPY HEPAaBHOMEPHOM [BUKEHUM

8.5 YcKkopeHue. PaBHOYCKOpPEHHOE NPAMOIMHEHOE ABUXKEHME

8.6 CsobogHoe nageHue. OnbiTbl Fanunes

8.7 PaBHOMepHOE [ABUMXKEHME MO OKpyKHocTU. [lepuos M uactoTa obpauieHMA. JIMHEMHaa M yraoBas CKOPOCTM.
LeHTpocTpemuTenbHoOe yCKopeHne

8.8 MepBbIn 3aKoH HbloTOHa

8.9 BTopoli 3akoH HbtoTOHa

8.10 TpeTnit 3akoH HboTOHa

8.11 MpuHUKMN cynepno3nummn cnn

8.12 Cwvna ynpyroctu. 3akoH lNyKa

8.13 Cvna TpeHuA: cMna TPeHUA CKONIbXKEHUA, CMna TPEHUA NOKOA, Apyrue Buabl TpeHUA

8.14 Cuna TAXKECTU 1 3aKOH BCEMUPHOTO TArOTEHUA. YCKOpeHue cBoboaHOro nageHms

8.15 JsuxkeHune nnaHet Bokpyr ConHua. NMepBaa KOCMUYECKasa CKOPOCTb. HeBecomocCTb 1 Neperpysku

8.16 PaBHOBecne maTepuasbHOMN TOUKKU. ABCONOTHO TBEPAOE TENO

8.17 PaBHOBecwe TBEPAOro Tena € 3aKpennéHHOM OCblo BpalleHMA. MOMEHT cunbl. LLeHTp TaxecTn

8.18 NUmnynbe Tena. U3ameHeHne nmnynbca. Vimnynbc cuibl

8.19 3aKOH COoXpaHeHUa nmnybca

8.20 PeakTnBHOE ABUKEHME

8.21 MexaHu4yeckas paboTa U MOLHOCTb

8.22 Pabota cun TAXKeCcTH, ynpyroctu, TpeHua. CBa3b sHEPrMm u paboTsbl

8.23 MNoTeHumManbHana sHeprna Tena, NOAHATOrO Hag, NOBEPXHOCTbIO 3eMaun

8.24 MoTeHuManbHan SHEPrUA CHKATOM NPYKUHbI

8.25 KuHeTnyeckas sHeprua. Teopema 0 KUHETUYECKOWN 3HEprum

8.26 3aKOH COXpaHEeHUA MeXaHNYeCKoMn sHeprum




8.27 MpaKTuyeckne paboTbl:
OnpegeneHune cpesHelt CKOPOCTU CKO/bKEHMA BPYCKA NN ABUMKEHMA LWAPWKA NO HAKIOHHOM NIOCKOCTMH.
OnpepeneHne yCKopeHna Tesa Npu paBHOYCKOPEHHOM ABUMKEHMM NO HAKJIOHHOW MJIOCKOCTH.
NccnepoBaHue 3aBUCMMOCTM MYTU OT BPEMEHU NPU PaBHOYCKOPEHHOM ABUMKeHMU 6e3 HavanbHOM cKopocTu. MpoBepKa
rMnoTesbl: eCAN NPU PaBHOYCKOPEHHOM ABUXKEHUN 6€3 Ha4yasIbHOM CKOPOCTM NYTU OTHOCATCA KaK pAA HEYETHbIX Yncen, To
COOTBETCTBYIOLME NPOMEKYTKM BpEeMeHW OANHAKOBbLI. MiccnenoBaHme 3aBUCMMOCTU CU/bl TPEHUA CKOJIbXKEHUA OT CUJbl
HOPMA/IbHOTO AABNEHMA.
OnpepeneHne KoapdMLMEHTA TPEHUA CKONbKEHNSA.
OnpepeneHune }KECTKOCTU NPYHUHbI.
Onpegenenune paboTbl CUbI TPEHWUA NPU PABHOMEPHOM ABUMKEHUN TeNa No ropu3oHTaNbHOM NOBEPXHOCTHU.
Onpepenenune paboTbl CUbI YNPYrocTy Npu Nogbeme rpysa c UCNob30BaHNUEM HEMOABUKHOIO M NOABUKHOTO 6/10KOB
8.28 Pur3snyeckne aBneHnA B Npupose: NpUANBbl U OTAUBI, ABUKeHME naaHeT CONHEYHOM CUCTEMBI, PEAaKTUBHOE ABUMKEHUE
*KMBbIX OPraHN3mMoB
8.29 TexHUYecKme yCcTponCcTBa: CNMAOMETP, 4AaTYMKU MNOSIOKEHUSA, PACCTOAHMA U YCKOPEHUSA, PaKeTbI

MEXAHWYECKWUE KOJIEBAHNA N BOJIHbI

9.1 KonebatenoHoe gsukeHne. OCHOBHbIE XapaKTEPUCTUKN KonebaHuii: nepmnog, 4acToTa, amnamTyaa
9.2 MaTtemaTU4ecKunii U NPYHRUHHbIN MasTHUKW. NpeBpaLLeHme sHeprnn Npu KonebaTenbHOM ABUKEHUN
9.3 3aTyxatowue KonebaHua. BoiHyKaeHHble KonebaHusA. Pe3oHaHc
9.4 MexaHnuyeckune BosHbl. CBOMCTBAa MeXaHUYECKUX BOJIH. [poao/ibHble U NonepeyHble BOHbI. [MHa BOJIHbI U CKOPOCTb eé
pacnpocTpaHeHus. MexaHu4yeckne BOJIHbI B TBEPAOM Tene, CeMCMUYECKME BOHDI
9.5 3BYK. [POMKOCTb 1 BbICOTa 3ByKa. OTpaxKeHme 3BYyKa
9.6 NHbpas3ByK 1 ynbTpasByK
9.7 MpakTnyeckune paboTbl:
OnpeaeneHune 4acToTbl U Nepnoaa KosebaHni maTeMaTUYEeCKoro MaaTHUKa.
OnpepaeneHune 4acToTbl M Nepuoaa KonebaHu NPy>KUHHOTO MaATHUKA
UccnepoBaHmne 3aBUCMMOCTM Neproga KosiebaHnii NogBELEHHOTNO K HATU Fpy3a OT A/IMHbI HATK.
UccnepoBaHmne 3aBUCMMOCTM Neproga KosebaHnit NpyKUHHOro MasiTHUKa OT Macchl rpysa.
MpoBepKa HE3aBUCUMOCTM Nepuoga KonebaHuii rpysa, NogBeweHHOro K HATU, OT MAcCbl Fpy3a U KECTKOCTU MPYHKUHbI.
N3mepeHune yckopeHus ceoboaHoro nageHua
9.8 dusnyeckne ABNEHNA B NPUPOLE: BOCNPUATNE 3BYKOB XKMBOTHbIMU, 3€MNETPACEHMNE, CEMCMUYECKUE BOJHbBI, LLYHaMM, 3XO0
9.9 TexHUYecKme yCTpoMCTBA: 3X0/10T, UCMOIb30BAHME YbTPa3BYKa B ObITY U TEXHMKeE




10 3NNEKTPOMATHUTHOE NONE U SNEKTPOMATHUTHbBIE BOJTHbI
10.1 DNeKTPOMarHUTHoe nose. INeKTPOMarHMTHble BOAHbl. CBOMCTBA 91EKTPOMArHUTHbIX BOJH
10.2 LLIkana aneKTpomMarHMUTHbIX BOJIH
10.3 JNeKTpomMarHmMTHas npupoaa ceeta. CKopocTb cBeTa. BosiHOBbIe cBOMCTBa cBETa
10.4 MpakTnyeckme paboTsbl:
MN3yyeHne CBOMCTB 3/IEKTPOMArHUTHbIX BOJIH C MOMOLLbI0 MOBUAbHOTO TenedpoHa
10.5 ®ur3smnyeckne aBneHna B Nnpupose: buonormyeckoe aencrene BUAMMOro, ynbTpadmoieToBOro U peHTreHOBCKOrO
N3NyYeHUM
10.6 TexHW4YecKme ycTporCcTBa: UCMO/b30BaHWE 3N1EeKTPOMArHUTHbIX BOJIH A1 COTOBOW CBA3MU
11 CBETOBbIE AB/IEHNA

11.1 JlydyeBaa mopgenb ceeTa. UCTOYHUKM cBeTa
11.2 MpamonnHeHoe pacnpocTpaHeHne ceeTa
11.3 OTtpaxeHue cBeTa. [1nocKoe 3epKano. 3aKoH OTparKeHMA ceeTa
11.4 lNpenomneHue ceeta. 3aKOH NpenomneHns ceeta. [NosHoOe BHYTpeHHee OTparkeHne ceeTa
11.5 JInHza. Xopg, nyyen B IMH3e
11.6 OnTnyecKkasa cuctema ¢oToannapaTa, MMKPOCKONa M Teneckona
11.7 nas Kak onTuyecKaa cmctema. banM3opyKocTb M JanbHO30PKOCTb
11.8 PasnoxeHune 6enoro ceeta B cnekTp. OnbiTbl HbtoTOHA. CoXKeHWe cnekTpasbHbIX LBeToB. [ucnepcua ceeta
11.9 MpakTnyeckme paboTsbl:
NccnepnoBaHWe 3aBUCMMOCTU Yrna OTPaXKeHUA CBETOBOro Nyya OT yria nageHua.
MN3yyeHne xapaKTepuUCTMK M306pakeHna npegMeTa B NJI0OCKOM 3epKane.
NccnepoBaHue 3aBUCMMOCTH Yria NpesioM/eHA CBETOBOrO Jlyda OT yr/1a NafZeHuA Ha rpaHuue «BO34yX - CTEKION.
MonyyeHne nsobpaxkeHuit c NOMoLLbio cobupatoweit AMH3bl. OnpeaeneHne GoKyCHOro PaccToaHMA U ONTUYECKOM CUAbI
cobupatoLLeit IMH3bI.
OnbITbl NO Pa3NOXKeHMIO 6eNoro ceeTa B CNEKTP.
OnbITbl NO BOCAPUATUIO LiBETA NPEAMETOB NPU UX HabAOAEHUN Yepes LBETOBblE GUALTPbI
11.10 dusnyeckne asneHuns B Nnpupoge: 3atmeHns ConHua u JlyHbl, UBeTa Ten, onTuyeckue asneHna B atmocoepe (useT Heba,
pedpakums, pagyra, MUpax)
11.11 TexHU4YecKme ycTpoiCcTBa: 04KM, Nepuckon, GoToannapaT, ONTUYECKME CBETOBOAbI
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KBAHTOBbIE AB/IEHUA




12.1 OnbiTbl Pe3epdopaa n nnaHeTapHaa moaens atoma. Mogenb atoma bopa

12.2 MNcnyckaHune 1 nornoweHne ceeta aToMoM. KBaHTbl. JInHeYaTble cCnekTpbl

12.3 PagmoaktneHocTb. Anbda-, 6eTa- U ramma-usnyyeHuma

12.4 CtpoeHue aToMHOro agpa. HyknoHHasa mogenb atTomHoro agapa. M3otonel

12.5 PaguoakTusHble npespatleHuna. lepnog nosypacnaga aToOMHbIX Agep

12.6 AnepHble peakumn. 3aKoHbl COXpPaHEHUA 3apAL0BOro U MacCoBOro uncen

12.7 JHeprua cBaA3M aTomHbIX Agep. CBA3b Maccbl U SHEPrun

12.8 Peakuuu cmHTesa u geneHua agep. McTouHnKM aHeprnm ConHua n 3B€34,

12.9 ApepHada sHepreTuKa. JencrTene pagmMoakTUBHBIX M3/TYYEHUI Ha YKUBble OPraHU3Mbl

12.10 MpakTnyeckme paboTsbl:
HabntoaeHne CnAOLWHbIX U IMHENYaTbIX CNEKTPOB M3ydYeHua. MiccnefoBaHMe TPEKOB: U3MEPEHNE SHEPTUM HACTULLbI MO
TOpMO3HOMY NyTH (No poTorpadpusam).
N3mepeHune pagmnoakTMBHoro ¢poHa

12.11 dPur3myeckne aBAEHMA B NPUPOAE: ECTECTBEHHbIN PagMOaKTUBHbIA GOH, KOCMUYECKME NYYN, PaSMOAKTUBHOE U3NYyYEHME
NPUPOAHbLIX MMHEPANOB, AENCTBUE PALMOAKTUBHBIX U3/Y4YEHUIA HA OPraHU3M Ye0BEKa

12.12 TexHuyecKme yCTPOMCTBaA: CEKTPOCKON, MHANBUAYA/bHbIA A03UMETP, Kamepa BunbcoHa

MMPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHWS OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeGOBaHUS K NIPeIMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS OCBOCHHUSI OCHOBHOil
NpoBepsieMoOro o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 0011ero oopa3zopanus Ha ocHose ®I'OC
TpeOOBaHMS
1 [Nonumanue ponn GU3NKK B HAYYHOH KapTHHE MHpPa; C(HOPMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOH

CBSI3U U MTO3HABAEMOCTH SBJICHUH MPHUPOJIBI, O POJIM HKCIEPUMEHTA B (PU3HKE, O CUCTEMOOOpa3yromel poinu Gpu3nku B
Pa3BUTHUH €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTUH, 00 3BOJIOLMHU (U3MUYECKUX 3HAHUN U MX POJU B LEIOCTHOU
€CTECTBEHHOHAYYHOM KapTHHE MUpPA, O BKJIaJle POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUMN




3HaHus 0 BUJIaX MaTepuu (BELIECTBO U MO0JIE), O ABUKEHHUHU KaK CIIOcO0e CyLECTBOBAHUS MaTepUu, 00 aTOMHO-
MOJIEKYJISIPHOM TEOpUHU CTPOEHMSI BEIIECTBA, O (PU3NUYECKOMN CYIIIHOCTH SBJICHUHN NPUPOJIbI (MEXaHUUYECKUX, TEIJIOBbIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE PA3INyaTh SABJICHUS 10 OMMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JJaHHOE (PU3UUECKOE SIBJICHUE;

YMEHHUE paclo3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBICHUNH B OKPYXKAIOLIEM MHUpPE, BBIACHAS UX
CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKK)

Brnagenue ocHOBaMH MOHATHIHOTO anmnapaTta ¥ CUMBOJIMUYECKOTO S3bIKa (DU3UKHU U UCIIOJIb30BAHNE UX VISl PEIICHUS
yueOHBIX 3a/a49; YMEHUE XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M MPOIIECCHI, UCIIONB3YS
(yH1aMeHTaIbHbBIE U SMITUPUYECKUE 3aKOHBI

YMeHune onuckBaTh HN3YUYCHHBIC CBOMCTBA TEN U (1)I/ISI/I‘~I€CKI/IG SIBJICHHS, UCIIOJIB3Ys (1)I/ISI/I‘~I€CKI/IC BCJIMYHHBI

Bnanenue ocHOBaMM METO/I0B HAYYHOT'O MTO3HAHUS C YUETOM COOIIIOICHMS ITPaBUII O€30I1aCHOTO Tpya:

HaOmroieHne (pU3NYeCcKuX SIBICHUI: yMEHUE CaMOCTOATENIBHO COOMPATh HIKCIEPUMEHTAIbHYIO YCTAHOBKY M3 JAHHOTO
Habopa 00OpyAOBaHMS MO WHCTPYKLMH, ONHUCHIBATH XOJ OMNbITA W 3aMUCBHIBATH €r0 Pe3yNbTaThbl, (HOPMYIHPOBATH
BBIBOJIBL;

MIPOBEJIEHNE TPSAMBIX U KOCBEHHBIX H3MEpEeHUN (U3NYECKUX BEJIWYMH: yMEHHE IIJIaHUPOBaTh H3MEPEHUs,
CaMOCTOSITENIBHO COOMpaTh HKCHEPUMEHTATbHYIO YCTAaHOBKY 10 WHCTPYKIMH, BBIYMCIATH 3HAUEHHE BEIUYMHBI U
AQHAJM3UPOBATh IOJIYYEHHBIE PE3YNbTATHI C YU4ETOM 3aJlaHHOM MOTPEHIHOCTH PE3yIbTaTOB M3MEPEHMI; NPOBEICHUE
HECJIOKHBIX HKCHEPUMEHTAJIBHBIX HCCIEIOBAHUN; CAMOCTOSTENIFHO COOMpaTh HKCIEPUMEHTANIbHYIO YCTAaHOBKY H
MIPOBOAUTH UCCIIEIOBAaHUE MO MHCTPYKLUU, NMPEACTABIATh MOJyYEHHbIE 3aBUCUMOCTH (U3NYECKUX BEIUYHUH B BHJIE
TaOIUI U TPaPUKOB, YIUTHIBATh OTPEUTHOCTH, J€IaTh BRIBOABI 110 pE3yJIbTaTaM HCCIIeT0BaHHS

[loHnmaHMe XapaKTepHbBIX CBOMCTB (PM3MYECKUX MOjeleil (MaTepualibHasi TOUKa, aOCONIOTHO TBEPIOE TEJO, MOACIH
CTPOCHHMS Ta30B, KUAKOCTEH U TBEPABIX TeI, INIAaHETapHAsE MOJIEJIb ATOMA, HyKJIOHHAsI MOJIEJIb aTOMHOTO S/Ipa) M yMEHHE
NPUMEHSTH UX U1 O0BSICHEHUS! (PU3UUECKUX MPOIIECCOB

YMeHue oOBSICHATH (U3UUECKUE TMPOLECCHl M CBOWCTBA TEd, B TOM YHUCIE€ M B KOHTEKCTE€ CHUTYallMHd MPAKTHUKO-
OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH, BBISBIATh NPUUMHHO-CJIEICTBCHHbBIE CBSI3U U CTPOUTh OOBSICHEHHUE C
OTIOpPOii HA M3yUYECHHBIE CBOWCTBA (PM3UUECKUX SBICHHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOACTH




YmMmenue pemats pacuéTHbele 3amaud (Ha 0Oa3e 2-3 ypaBHEHHM), UCHOJB3YS 3aKOHBI U (POPMYJbI, CBA3BIBAIOIINE
(u3uUecKkre BEIWYMHBI, B YACTHOCTH, 3aIKCHIBATH KPATKOE YCIOBHE 3aJjaud, BBISBJIATH HEIOCTAIOIINE JIaHHBIC,
BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE ISl €€ pEIIeHHUs, MCIONb30BaTh CIPABOYHBIE JaHHBIC, MPOBOIUTH
pacu€Thl W OLICHMBATh PEATUCTUYHOCTHh IOJYYCHHOTO 3HA4YCHUS (U3MYECKON BEIWYUHBI, YMEHUE OMPEICIsATh
pa3MepHOCTh (PU3UUECKON BEIUYMHBI, TOTYYEHHOU MIPU PEIICHUH 3a]]a4n

YMeHne xXapakTepu30BaTh MPHUHIUIBI ACHCTBUS TEXHHUYECKHUX YCTPOMCTB, B TOM YHCIIC OBITOBBIX HPHOOPOB, U
MPOMBIIIUICHHBIX TEXHOJIOTUYECKUX MPOIIECCOB M0 X OMHCAHUIO, UCTIONB3YsI 3HAHUS O CBOMCTBAX (DU3MUECKUX SIBICHUN
1 He0OXoauMbIe (pU3HUEe.CKHE 3aKOHOMEPHO CTH

10

YMeHHe UCTIONB30BaTh 3HAHKS O (PU3NYCCKHX SBJICHUSAX B IOBCEIHEBHOM XKHU3HH JUIsl 00CCIICYCHUST OC30MAaCHOCTH MPH
oOpareHnu ¢ OBITOBBIMH MPUOOpPAMU M TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHSI 3JI0POBBS U COOJIOJCHUS HOPM
9KOJIOTHUECKOT0O MOBEJACHUS B OKPYKAIOIIEH cpejie; MOHMMaHHe HEOOXOAMMOCTH IPUMEHEHUS JOCTHKEHUH PU3UKU U
TEXHOJIOTUH [Tl PAIMOHATIBHOTO MPUPOIOTIOIE30BAHHS

11

OnbIT moMCKa, MpeoOpa3oBaHUs W TMpeAcTaBIeHUs HHGOpMAIH (U3NIECKOTO COJEp)KAaHHUsS C HCIOJIB30BaHHEM
UH(POPMALIMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTUH;

YMEHHUE OIICHUBATH JIOCTOBEPHOCTD TIOJTYYCHHON HH(GOPMAIIMK HA OCHOBE MMEIOIINXCS 3HAHUN U TOTIOTHUTEILHBIX
HCTOYHUKOB; YMEHHE UCIIOJIb30BaTh IIPH BBHIOJIHEHNUHU YU€OHBIX 3a/JaHUIM HAyYHO- MOMYJIAPHYIO JIUTEPATYPY
(U3NIECKOro Coiep KaHus, CIPaBOYHBIC MaTEPHAIIbI, peCypchl ceTd MHTepHeT;

BJIaJieHMe 0a30BBIMU HABBIKAMU IpeoOpazoBaHMs MH(MOpPMALUMU U3 OAHOM 3HAKOBOM CHUCTEMBI B JPYryl0; YMEHUE
CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOUIEHMSI HA OCHOBE MH(OPMALIMU U3 HECKOJBKUX UCTOYHHUKOB

HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA OI'D 110 PU3UKE

Kon IIpoBepsieMbIH 3JIEMEHT COACPKAHUS
1 MEXAHNYECKUE ABJIEHUA
1.1 ,
Mexanunueckoe aBmwxkeHue. MarepuanbHas Touka. CucteMa orcuéra. OTHOCUTEIbHOCTD JBUKEHUS
1.2

PaBHomepHOE 1 HepaBHOMEpHOE ABMXKeHUue. CpenHsisi ckopocTb. Dopmynia JJ1si BBIYUCIECHUS CPETHEH CKOPOCTH:

N
u =—t




1.3

PaBHOMEpHOE NPSIMOIMHENHOE ABUKEHKE. 3aBUCUMOCTh KOOPJAMHATHI TeJla OT BPEMEHH B CIy4yae PaBHOMEPHOIO
MPSIMOJIMHEMHOT O ABKEHUS: X (1) = Xo+ Vxt.
['padmky 3aBUCUMOCTH OT BPEMEHH JJISI TPOSKIIMA CKOPOCTH, MPOCKITUN TIEPEMENICHUS, TTyTH, KOOPJAUHATHI TIPH

PaBHOMCPHOM Hp}IMOHHHeﬁHOM JABUKCHHUU

1.4

3aBHUCUMOCTD KOOPAWHATHI TCJIa OT BPEMCHU B CJIydaC PaBHOYCKOPCHHOI'O HpﬂMOJ’IHHCﬁHOFO JABUKCHUA:
f2
X(t) = Xxg+uoxt + ax- — .
@opMysbl U1 MPOEKIMHU MEPEMEIICHMS, MPOEKIMU CKOPOCTH M IPOEKIHMHM YCKOPEHUS IPU PAaBHOYCKOPEHHOM
HpHMOHHHCﬁHOM JBUKCHUMN.
t2
Sx(t) = Vox-t+ax~,

"X =V +8:-1,
ax(t) = const,
uax2 ~ Ujx2 =285y

['pacduku 3aBHCHUMOCTH OT BpPEMEHH MJisi MPOEKIUU YCKOPEHHUs, MPOEKIUU CKOPOCTH, MPOEKIMH MepeMeleHus,

KOOPAMHATHI IPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JBUKECHUU

1.5

CBobOonHoe nagenne. @opmyJibl, ONUCHIBAOIINE CBOOOIHOE MTaJIEHHUE TENA [0 BEPTUKAIM (IBUKEHUE TeJla BHU3 WU
BBEPX OTHOCHUTENBHO MOBEpXHOCTH 3emin). ['paduky 3aBUCHMOCTH OT BpPEMEHM JUIsl MPOEKLUUHU YCKOPEHUS,

IMPOCKIKWHU CKOPOCTHU U KOOPAUHATELI IIPpU CBO60)1HOM nmaacHuu TCjia 110 BEPTUKAIIN




1.6

CKOpOCTh paBHOMEPHOI'O IBUKEHUS TeJa 10 OKPYKHOCTU. HarnpaBieHrue cCKopocTH.
dopmyia s BEIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH U Iepuo;] oOpaleHus:
2KR

[{enTpocTpemuTenbHoe yckopeHue. HanpapieHue eHTpoCTpeMUTENbHOTO yekopenus. dopmyna Ji1si BBIYMCIICHUS

YCKOpPEHHS:
2
u
an~ R-

®dopmyiia, CBSI3bIBAIOLIAs IEPUOJ] U YACTOTY OOpaIllEHUs:

1
VT
1.7 )
Macca. [lnmotHocTh BemectBa. opMyna sl BBIYUCIEHUS INIOTHOCTH: m
P=2
1.8 | Cuna - BekTopHas pusnyeckas penuunHa. CIoKeHHUE ChI
1.9 | SAsnenue unepuuu. [lepsorit 3axkoH HproToHa
1.10 | Bropoii 3akon HeroToHa:
F= ma m
ConHarnpaBJICHHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CUJIbI, ICUCTBYIOIIEH Ha TEJIO
1.11 | BzaumoneiictBue Ten. Tperuit 3akoH HeroToHa:

N2->1°




1.12

TpeHI/IC IMOKOs U TPCHHUEC CKOJILXKCHUA. (DOpMy.Ha AJIs1 BBIYUCIICHUA MOAYJIA CUJIbI TPCHUA CKOJILKCHUA!

1.13

Hedbopmanus Tena. Yapyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi nedopmainmu (3akoH ['yka):
F=x-41

1.14

BCCMI/IpHOG TATOTEHHUE. 3aKOH BCCMHPHOI'O TATOTCHUA:

F=c my-my R

Cuna TsKecTH. yCKOpeHI/Ie CBOOOIHOT'O TIaJICHHUSI.
CDopMyJIa JJIA BBIYHMCIICHUSA CUJIBI TSAXKCCTH BOIM3H IMOBCPXHOCTHU 3emu:
F=mg-.

I[BI/I)KCHI/IC IUIAHCT BOKPYT COJ'IHHa. HepBa;I KOCMHYCCKasl CKOPOCTh. HeBecomocTts n MEPErpy3Ku

1.15

WNmnynbe Tena - BeKTopHas puznueckasi BeIMYMHAa.
p — mu
MMnynec cUCTEMBI TEIL.

N3menenne umnyiasca. UMOyiabC CHIIBI

1.16

3aKOH COXpaHEHUs UMITYJIbCA JJIsl 3aMKHYTOW CUCTEMBI TEIL: p = mu, + MaV2 = CONSt.
PeaktuBHOE 1BMXKEHUE

1.17

Mexanunueckas padota. Gopmyna ayig BeIYUCIEHHS pabOThl cuiibl: A = FS COSa.

MexaHnueckas MOIIHOCTb:
N=-t




1.18 | Kunerndeckas v OTCHITMAIbHAS SHEPTHUSI.

CDOpMYJIa JJI BBIYMCIICHUA KUHETUYECKOMN OHCPIUHU:

2
emu =2

TeopeMa 0 KHHETUYECKON IHEPTUU.

dopmyiia A1 BBIYUCICHUS TTOTEHIIMAIbHOM YHEPTUH TeJa, MOJHITOTO HajJ 3eMIIEH:
E, =mgh

1.19 | MexaHnn4eckast SHEPIHS:

E = EciEp.

3aKkoH COXpaHCHUA MEXaHUYECKOM OHCPIruu. CDopMyna JJIs1 3aKOHAa COXPaHCHUS MEXaHUYECKOU 9HCPIruu B
OTCYTCTBHC CHJI TPCHUA!
E = const.

[IpeBpamieHre MEXaHUYECKON SHEPTUU NIPU HAIMYHMU CUIIBI TPEHUS

1.20

[IpocTeie MEXaHU3MBI. «30J0TOE MPABUIO» MEXAaHUKU. Pbryar. MOMEHT CHIIBL:
M = FI.

VYciioBue paBHOBECHS pblyara:
M, +M;, +...=0.
[ToaBYXKHBIN U HEMMOABMKHBIN OJIOKH.

N'1roje3nas

KIII npocThIX MEXaHU3MOB, 2\ -

3arpayeHHas




1.21

JlaBieHue TBEPOro Tea.

dopmyia 11 BBIYHUCICHUS JaBJICHUs TBEPAOTO TelA:
P= -g-

JaBnenue raza. ATMocepHoe naBiaeHue. [ napocraTuueckoe AaBiieHUEe BHYTpU kuIKocTH. Dopmyna 1uist

BBIUMCIICHUS JIABJICHUS BHYTPHU KUAKOCTU: P = pgh + pm

1.22 | 3akon Ilackams. 'mapaBandeckmii mpecc

1.23 . . . .
3akoH Apxumena. @opmyna A ONpPEETICHUs BBITAJKUBAIOIICH CUJIbI, IEUCTBYIONIEH Ha TEIO0, MOTPYKEHHOE B
KUJKOCTh WIH ras:
~Apx. = P S V.
VYcnoBue nnaBanus tena. [InaBanue cynoB U BO3AyXOIUIaBaHUE

1.24 .
Mexannueckue kojaebanus. AMIUIMTY/a, IEPUO U YacToTa kojiebanuil. dopMyiia, CBA3BIBAIOIIAS YACTOTY U
nepuoj] KoieOaHuu: V =

1.25 . .
Marematudeckuil ¥ pyKUHHBIA MasTHUKY. [IpeBpalieHue sHepruu Ipu KoinedaTeIbHOM JABUKEHUU

1.26 | 3aryxaromnue konebanus. BeiHyX1eHHbIE KoJieOanus. PesoHaHc

1.27

MexaHn4eCKHUe BOJIHBI. HpOI[OJ'IBHI::IC " TOIICPCUYHBIC BOJITHEI. I[J'II/IHa BOJIHBI U CKOPOCTB PAaCIIpOCTpaHCHUSA BOJHBI:

X =uT




1.28

3ByK. ['poMKOCTB 1 BhICOTa 3BYKa. OTpakeHue 3BYKOBOM BOJIHBI HA IpaHulie 1BYX cped. MH(ppa3Byk U yiabTpa3ByK

1.29

Ilpaxmuueckue pabomuol

N3mepenne cpenHell MIIOTHOCTH BEILIECTBA; apXUMEAOBOM CHJIbI, KECTKOCTH MPYXKHUHBI; KOXPPUIUEHTA TPEHUS
CKOJIb)KEHHSI; paOOThl CHJIbI TPEHHUsI, CWIbl YNPYTrOCTH; CPEIHEN CKOPOCTH ABMKEHUS Opycka MO HAKJIOHHOH
IUIOCKOCTH; YCKOpEHHUsl OpycKa Mpu JBMKEHHUH [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl W IepuoAa KosieOaHui
MaTEMaTUYECKOr0 MAasTHHKA; 4YacTOThl M MepuoAa KoyieOaHUW TMPYKMHHOTO MasiTHUKA, MOMEHTA CHIIbI,
JICMCTBYIOIIETO Ha phIuar; paboThl CHIIBI yIPYTOCTH MPHU MOABEME IPy3a C MOMOIIBIO HETIOABIKHOTO OJI0Ka; pabOThI
CWJIBbI YIPYTOCTH NPU NOABEME IPy3a ¢ HOMOILBIO MOABMKHOIO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEOBOM CHIIbI OT 00bEMa MOrpy>KEHHOM YaCTH Tella U OT MIIOTHOCTH KUJKOCTH;
HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT MACChl TEJIA; CUJIbI TPEHUS CKOJIBKEHHUS OT CHIIbI HOPMAJIBHOI'O JaBJICHUS
U OT pOZAa IMOBEPXHOCTH; CWIIbl YNPYrOCTH, BO3HHUKAIOLIEH B NPYKHUHE, OT CTENEHU AePopMaluu MpY>KUHBI,
YCKOpPEHHsI OpyCKa OT yriia HaKJIOHA HallpaBJsAoLIel; nepuoa (4acTOThl) KOJIEOAHUI HUTSHOTO MASITHUKA OT IJTUHBI
HUTH; Tepuojia KoieOaHUN NPYyKMHHOIO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPYXKHUHBI; HCCIEIOBaHUE
HE3aBUCUMOCTH MEeproia KoJeOaHNN HUTSHOTO MasiTHUKA OT Macchl rpys3a.

IIpoBepka ycinoBusl paBHOBECHS pbl4ara

1.30

Dusuueckue s6j1eHust 6 npupode: TIPUMEPHI IBIKEHUS C PA3IMYHBIMU CKOPOCTSMH B JKUBOW M HEXHUBOU MPUPOJE,
JEUCTBUE CUJIBI TPEHUS B MPUPOJAEC W TEXHUKE, MPUIUBBI U OTIIMBHI, ABWKEHUE TUIaHET COJHEUHOM CHCTEMBI,
PEaKTUBHOE JBMKEHUE JKUBBIX OPTaHU3MOB, PhIYaru B TEJE YEIOBEKA, BIUSHUE aTMOC(EPHOTO JTaBICHUS HA KUBOUH
OpraHu3M, IIaBaHUE PbIO, BOCTIPUATHE 3BYKOB )KMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO

1.31

Texnuueckue ycmpoiicmea: CIIAJOMETP, TATYUKU MTOJIOKEHUS, PACCTOSIHUS M YCKOPEHUSI, TMHAMOMETP, MOAIIUITHUKH,
pakeThl, pblyar, MOJABW)KHBIA W HEMOABWKHBIM OJIOKM, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXAHU3MBI B OBITY,
COOOIIAIOIIHNECS COCY/IbI, YCTPOMCTBO BOJIOMPOBO/IA, THAPABIMYECKUN TIPEcC, MAaHOMETP, 0apOMETp, BHICOTOMED,
MOPIIHEBOI HACOC, apEOMETP, IXOJIOT, UCIIOJIb30BAHHUE YIbTPAa3BYKa B ObITY U TEXHUKE

TEIIJIOBBIE ABJEHUA




2.1

OCHOBHbBIE TTOJIOKEHHSI MOJICKYJISIPHO-KUHETUUECKON TEOpUM CTPOEHUA BelecTBa. Mojenu TBEPIOro, KUJIKOrO U

F33006p213HOF0 COCTOSIHUU BCHICCTBA. KpI/ICTaJIJII/I‘-IEECKI/IG H aMOpd)HLIe TCJla

2.2 .
JIBmxenne dactuil BemecTBa. CBSA3b CKOPOCTH JBIDKEHHUS YaCTHI] ¢ TeMIlepaTypoil. bpoyHOBCKoe MBWKECHHE,
mubdy3us
2.3 | CmMaunBaHME W KalWUISIPHBIC SBICHHUSI
2.4 | TeruioBoe pacuiipeHue U CKaTue
2.5 | TeruioBoe paBHOBECHE
2.6 .
BuyTtpennss sHeprus. Pabota u Teronepenada kak crmocoObl U3BMEHEHHS! BHYTPEHHEH dSHEPTUA
2.7 | Buasl Temonepenayu: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUECHUE
2.8 ,
Harpepanue n oxnaxaeHue Tell. KoaudecTBo TerIoThl. Y AenbHas TeII0EMKOCTh: Q = cm{ta-tx)
2.9
3aK0H COXpaHCHHS YHEPTUHU B TEIUIOBBIX MpoIeccax. Y paBHEHHUE TEILIOBOTO OaJlaHca:
Q\ +6,+-=0
2.10 " .
cCrapeHre W KoHJeHcanus. V3MeHeHne BHYTPEHHEH SHEPTHH B MPOIECCE MCTIApeHUs W KOHJeHcanuu. Kumnenue
KUAKOCTH. Y IeTbHas TEIUIOTa MapooOpa3oBaHUs:
L=Q
m
2.11 | BnaxxHocTh BO311yXa




2.12

[InaBneHue u KpucCTalIn3anu:. HN3meHeHue BHYTpeHHCﬁ OHCPIruu IpH IUIABJICHHUH W KPHUCTAJLIU3al[hU. YIIGJII)HEUI

TCILIOTA IIJIaBJICHUA .

xJI
m

2.13 | BHyTpeHHSs DHEPTHS CTOPAHUs TOILIMBA. Y IeIbHAs TEIIOTa CTOPAHUs TOILIMBA: M1

2.14 | ITpunHuns! padboTsl TeroBeix ABurateneit. KIIJI TemmoBoro apurarens

2.15 | Ilpaxmuueckue pabomoi
H3mepeHne ynenbHON TETUIOEMKOCTH METAUIMYECKOr0 NMUIWHAPA; KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIIOHN
KOMHATHOM TeMIepaTypbl (UKCUPOBAHHON MAaCChl, B KOTOPYIO OMYIIECH HArPEeThlid MUIUHAD; KOJIWYECTBA TEIIOTHI,
OTJAHHOTO HArpeThiM HWIMHAPOM, MOCIE OMYCKAaHWS €r0 B BOAY KOMHATHOW TEMIIEpaTypbl; OTHOCHUTEIHLHOMN
BJIQXHOCTH BO3]yXa; YACIbHOW TEIIOTHI TUIABIICHUS Jbaa. VccnemoBaHne M3MEHEHHS TEMIIEPAaTyphl BOIBI MPHU
Pa3IUYHBIX YCIOBUSX; SIBIICHUS TEIJI000OMEHA MPHU CMEIIMBAHUH XOJIOAHOW U ropsiueil BOJIBI; MpoIlecca HCTIapeHHUS

2.16 Dusuueckue a6ieHUs 6 npupode; TIOBEPXHOCTHOE HATSHKCHHE M KANWJUIAPHBIC SIBJICHUS B MPHUPOJAE, KPUCTAILIHI B
npupoie, uanydenue ColiHila, 3aMep3aHue BOJOEMOB, MOPCKHUE OpU3bI; 00pa30BaHUE POCHI, TyMaHa, HHes, CHera

2.17 Texnuueckue ycmpoiicmea: KaMWIISPBI, TIPUMEPHI UCIIOIB30BAHUS KPUCTAIIOB, KUIKOCTHBIM TEPMOMETp, JAATUHK
TeMIlepaTyphl, TEPMOC, CHUCTEMa OTOIUICHHSI JIOMOB, THTPOMETPHI, MCUXPOMETP, MapoBas TypOWHA, JBUTATEb
BHYTPEHHETO CTOPaHUS

3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 | Dnekrpuzanus Ten. J[Ba BUIa dIEKTPUUECKUX 3aPsI0B
3.2 | BzaumogericTBue 3apsoKeHHBIX Tell. 3akoH KymoHa




3.3

3aKOH COXpaHEHUS IEKTPHUYECKOT0 3apsaa

3.4 . .
Dnektpudeckoe noje. Hanpssk€HHOCTD AnekTpudeckoro moiist. [IpuHIum cyneprno3uinm 31eKTpUIecKuX mosei (Ha
KaueCTBEHHOM YPOBHE)

3.5 .

Hocurenu snexkrpuueckux 3apsanoB. JelicTBUE 3IEKTPUUECKOrO MO Ha 3JIeKTpuueckue 3apsaapl. [I[poBogHUKHN 1
JUBIEKTPUKHU
3.6 . . .
[TocTosiHHBIN AneKTpuueckuil Tok. JleiicTBus anekTpuueckoro Toka. Cuna toka. Hanpsiokenue.
1=3.
t
u==1

3.7 | DIEeKTpUYECKOE CONTPOTURIIEHUE. Y IETbHOE MIEKTPUUECKOE COMTPOTUBIICHUE:

3.8 | 3akon Oma i ydacTKa JIEKTPUUECKOM 11eTIn:

3.9 | [ocnenoBaTenbHOE COEAMHEHNE TIPOBOAHUKOB:

/1:/2; U=Ux+U2\ R = Rx+R>.
[TapannenpHOE COEIMHEHUE MPOBOAHUKOB paBHOIO conpotuBieHusa: U,=Uq;l = |,+11;R = /.
CwMmelianHbie COeIMHEHUS TPOBOTHUKOB

3.10 | pagora u MOIITHOCTh JICKTPUYECKOTO TOKa. A = U m | m t\ P = U-I

3.11 | 3akon JIxoynd - Jleana: Q = 12 -R-t

3.12 .

OmneiT Dpcrena. MarHuTHOE MOJI€ NPSIMOTO MTPOBOJAHUKA € TOKOM. JINHMM MarHUTHOM MHIYKIIMU

3.13 .

MarsHuTHoOE 1oJie NOCTOAHHOTO MaruuTa. BzanmoneicTBrue MOCTOSSHHBIX MAarHUTOB
3.14 | JleiicTBHE MAarHUTHOT'O TTOJISI HA POBOJTHUK C TOKOM




3.15

Omnertel @apanes. SBnenne snekTpoMarauTHOM nHAYKUMU. [IpaBuno Jlenna

3.16 Ilpaxmuueckue pabomuol
M3MepeHne DJICKTPUYECKOTO COMPOTHBIICHHS PE3UCTOpPA; MOIIMHOCTH  JAJCKTPUYECKOTO TOKa; paboThI
AIEKTPUUYECKOrO TOKA.
HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, BO3HUKAIOIIETO B TIPOBOAHUKE (PE3UCTOPHI, JTAMIIOUKA), OT HAIPSKEHUS
Ha KOHIIaX MPOBOJHUKA; 3aBUCUMOCTHU COMPOTUBIICHUS OT JJTMHBI TPOBOIHHUKA, TUTOIIAIH €0 MOMEPEUYHOr0 CEUSHUS
U yJIEJTBHOTO COMPOTHUBIICHUS.
[TpoBepka mpaBuIa ISl AJICKTPUUESCKOT0 HAMIPSHKEHUS MPH ITOCIISTIOBATEILHOM COSAMHEHUH MTPOBOTHUKOB; ITPaBHJIa
JUISL CHJTBI DJIEKTPHYECKOTO TOKA IMPH MapaJlICIbHOM COSIMHEHUN IMMPOBOIHUKOB (PE3UCTOPHI U JTAMITOUYKA)

3.17 Duzuueckue seienus 6 npupooe: DICKTPUUECKUE SBICHHUS B aTrMocdepe, 3JIEKTPUUYSCTBO JKUBBIX OpPraHU3MOB,
MAarHMTHOE I10Jie 3eMJId, Ipekd MOII0COB, POJIb MArHUTHOIO ITOJIS JJIsI JKU3HU Ha 3eMile, TTOJISIPHOES CHSIHUE

3.18 Texnuueckue ycmpoticmea: SJAEKTPOCKOIL, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUYETYMK AIEKTPUUYECKON DHEPruu,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HArpeBaTENbHBbIE  BJIEKTPONPUOOpPHl  (IpUMEpHI),  BIEKTPUUYECKHUE
MIPEAOXPAHUTEIH, AIICKTPOMArHUT, JIEKTPOIBUTATENIh TOCTOSTHHOTO TOKA, FTeéHepaTop MOCTOSHHOIO TOKa

3.19 | DnexTpomarauTHBIE BONHBI. [1IKkana 3J1eKTpOMAarHUTHBIX BOJTH

3.20 | JIyueBas Mmoxenb cBera. [IpsmonuHeitHOe pactipocTpaHEHUE CBETa

3.21 | 3akoH oTpaxeHnus ceta. [1mockoe 3epkaiio

3.22 | IlpenomiieHne cBeTa. 3aKOH MPEIIOMIICHUS CBETa

3.23 | qucnepcus cBeta




3.24

JIunza. Xon nydeii B trH3e. POKyCHOE paccTOsHUE JTMH3bL. ONITUYECKAs CUila JIMH3BIL:
D=1/F

3.25 | I'ma3 xak ontuyeckas cucreMa. Ontuyeckue mpuoopsl

3.26
Ilpaxmuueckue pabomot
W3mepeHne onTU4ecKor CHiIbl COOHMpAroIeil IMH3bI; (DOKYCHOTO PAacCTOSHHUS COOHMpAroel JTUH3BI (10 CBOMCTBY
paBEHCTBa pa3MepoB IpeaMeTa W M300pa)keHus, KOrja MpeiIMeT pPaclojoXeH B JBOWHOM (hOKyce), MOoKa3aTels
pEIOMIICHUS CTEKJIA.
HccnenoBanue cBOCTBa M300paKEHUS, MOJYYEHHOIO C MOMOIIbIO COOMPAIONIEH JIMH3bI; U3MEHEHHSI (POKYCHOTO
PacCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yrija MaJeHHs Ha TPaHULe
«BO3JIYX - CTEKIIO»

3.27 Qusuueckue sgienus ¢ npupode: 3aTMenunst Conuua u JIyHsbl, 1IBeTa TN, ONTUYECKHE IBJIEHUS B aTMocdepe (11BeT Heoa,
pedpakiuusi, paayra, MUPaxK)

3.28 Texnuueckue ycmpoticmea: OYKH, IEPUCKOMN, (hoToanmnapar, ONTHUECKHUE CBETOBO/IbI

4 KBAHTOBBGBIE ABJIEHUA

4.1 PannoaktuBHOCTh. AJb(a-, 6eTa-, raMmma-u3nydeHus. Peakuuu anbda- u 6era-pacnana

4.2 | Onwitel Pesepdopna o paccessauio anbda-gactuu. [1nanerapuas mogens atoma

4.3 | CoctaB aToMHOTO sipa. M30TOIBI

4.4 | Ilepuox nomypacnaga aTOMHBIX sIIEp

4.5 | SlnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsJIOBOI0 U MACCOBOTO YUCET




4.6

Dusuueckue serenus 8 npupode: €CTECTBEHHBIN paTiOaKTUBHBIN (POH, KOCMUUYECKHUE JIYIH, PATUOAKTHBHOE U3JTYICHUE

IIPUPOIHBIX MUHEPAJIOB, ACMCTBUE PAIHOAKTUBHBIX U3JIYYEHUN HA OPTaHU3M YEI0BEKa

4.7

Texnuueckue ycmpoiicmea: CIEKTPOCKOII, UHANBUAYAIbHBIN 103UMETp, Kamepa BuibcoHa, siiepHast SJHepreTuka

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

dusmka 7 kimacc, 6a30BbIi ypoBeHb, [lepeimkua .M., UBanos A.U., «IIpocBemeHue», 5-¢ u3ganue.

®dusuka 8 kiace, 6a30BbIil ypoBeHb, [lepoikun .M., IBanos A.U., «IIpocBemienue», 5- n3nanue.

®dusuka 9 knacc, 6a30BbIi ypoBeHb, [lepoiikun .M., I'ythuk E.M., IBanoB A.W., [lerpoBa M. A., «IIpocBemieHue,
5-¢ u3/IaHue.



