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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOIO 0OIIEro o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCSd W OpPraHU3alUI0 H3YyYEHHs
bu3uKM Ha JAESATEILHOCTHOM OcHOBe. B mporpamme mo (u3uMKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00y4YeHHs, a TaKXKe
MEXIIPEMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX TPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUaronnXcs.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pr3ndecKre 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHoMuel u pusznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, MPEIOCTABIACT Haubosee sICHbIE
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOUT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OLICHHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

enu wu3yyeHuss ¢GU3MKA HAa YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUA
onpenenensl B KoHuenuuu mnpenogaBanusi ydyeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX oOpranm3anusx Poccuiickoit denepanuu, peamu3yronux
OCHOBHBIE  0011€00pa3oBaTebHBIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM
Komnerun MunuctepcTBa npocserienust Poccuiickort denepanuu (MpoTOKOI OT 3
nexadbps 2019 r. Ne [TIK4BH).



Ieaun nzyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HayYHOMY
M3YYCHUIO TIPUPOJIBI, PA3BUTHC WX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJC MO3HAHUS U (OPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYTHOTO MUPOBO33PEHHS KaK pe3yIbTaTa U3y4eHHUs OCHOB
CTpOCHUS MaTepUH M PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE TPEACTABICHUNA O POIM (U3MKU IS PA3BUTHSA JIPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(heCcCHOHATBHOM JCSITCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

I[OCTI/I}KGHI/Ie 9THUX ueneﬁ nporpaMmsbl 110 (I)I/ISI/IKC Ha YPOBHC OCHOBHOTO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHWUM  BEIIECTBA, O
MEXaHMYCCKHUX, TETUIOBBIX, JJICKTPUYCCKHX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

IPHOOPETCHHE YMEHHUH OIUCHIBATH U OOBSACHATH (DU3HUCCKHE SIBIICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUINX pacuE€THBIX 3aJad ¢
UCTIONh30BaHUEM (DH3MUECKUX MOJeNeld, TBOPUYECKUX U TPAKTHUKO-
OpPUECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONAaTh MPHUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI,
nabopaTtopHbie pabOTBl W  IKCIEPUMEHTAIBbHBIE HCCIEIOBAHUS C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX IPHOOPOB;

ocBOcHHUE TPUEMOB paboThl ¢ MHpOpMaIrueld (pU3NIEeCKoro coaepKaHus,
BKJTFOYasi HHQOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3UKHU, aHATIU3 U
KPUTHYECKOE OlICHUBaHUE MH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN EeSITSIBPHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (HPU3HUECKON HAYKH.

Ha usyuenue ¢usmku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).
[Ipennmaraemsrii B mporpamMme 1mo Gu3HuKe nepedeHb 1a00paTOPHBIX padOT U OIBITOB
HOCUT PEKOMEHJATEIbHBIA XapaKTep, Y4YUTENb JEJacT BBHIOOP MPOBEIACHHUS
7a00OpaTOpHBIX PadOT W OMNBITOB € YYETOM HMHAMBUIYAIbHBIX OCOOEHHOCTEMH
00y4Jaromuxcs, COUCKa SKCIEPUMEHTANbHBIX 3aJaHUi, MpeJJIaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT0 3K3aMeHa 1o (Pu3uke.



COIAEPKXAHUE OBYYEHUA
7 KJIIACC

Pasznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIEr0 MHPA.

®usuka — Hayka o nmpupoze. SIBnenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mepenue ¢usnyeckux BenuuuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULI.

Kak ¢u3uka u 1pyrue ecteCTBEHHbIE HAYKH U3Yy4aroT Npupoy. EctecTBeHHO-
HAay4YHbI METOJ| MO3HaHUsS: HaOJOEHHe, IOCTAHOBKAa HAYYHOrO BOIpOCa,
BBIIBIDKEHHE THUIIOTE3, OKCIEPUMEHT [0 TIPOBEpPKE THUIOTe3, OObICHEHUE
Habmonaemoro gBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHH4YeCKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSI.

2. ®usnueckre npuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAOTOBBIM U

1U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padomwt u onvimot.
1. OmpeneneHue UEHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHune pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHue Ttemmeparypbl IIPU I[OMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIIEPaTypPhl.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIe BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue yactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEILIECTBA: IIPUTSYKEHUE U OTTAIIKMBAaHHUE.

ArperaTtHble COCTOSIHHS BEILECTBA: CTPOCHUE Ia30B, KUIKOCTEH U TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMocBs3b MeXay CBOMCTBaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.

3. Habmonenue  sBneHui,  OOBACHSIOIIMXCA  NPUTSDKEHUEM WM

OTTAJIKUBAHUEM YACTHUI] BEILIECTBA.



Jlabopamophuie padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAoB (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.
Paznen 3. /IBukenue u B3anMoeiicTBUe TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHUSI.
SBnenne wHepUMU. 3aKOH HMHEpPUUH. B3auMoneicTBuE Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b MIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BelecTna.
Cuna kak XapakTepuCTHKa B3auMojieicTBus Ten. Cuia ynpyrocTd U 3aKOH
I'yka. 3mepenue cuiibl ¢ OMOIIBIO AMHAMOMETpa. SIBJICHUE TIATOTEHUS W CUJIa
TshkecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHUSI U TPEHUE TTOKOsI. TpeHre B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. H3MepeHHe CKOPOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaGmropenue siBjeHUs: HHEPIIUH.
4. HaOmonen3ue n3MEHEeHUsI CKOPOCTH MPU B3aUMOICHCTBUM TEIl.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHue CuJl, HalpaBJICHHBIX IO OJHOM MPAMOIL.
Jlabopamopnuie pabomot u onvimot.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIN DIIEKTPUUYECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OmbBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (medopmariim)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TeJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl YMEHBIIEHUSI U yBEIUYEeHUs AaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJCHUS raza OT 00bEma, Temmeparypsl. llepemaua naBneHus
TBEPABIMMU TEJIAMH, KUAKOCTAMU M ra3zamu. 3akoH [lackans. IIneBMaTmueckue
MalllUHbl. 3aBUCHUMOCTb JABJICHUS >KUJIKOCTH OT TiyOuHbl. ['mapocraTuueckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBnnyeckue MeXaHu3Mbl.



AtMmocdepa 3emun u atmMocdepHoe naieHue. lIpuuuHbl CylecTBOBaHHUS
Bo3nymiHOM oOonouku 3emnu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHUs. 3aBUCUMOCTb aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[TpuOops! 115t U13MEpEeHUs: aTMOCHEPHOTrO TaBICHUS.

JlelicTBUE JXUAKOCTH U Tra3a Ha NOIPYKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIIEHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs JKUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposBnenue nencTBUst aTMOC(HEPHOTO AaBICHHUS.

3aBHUCHUMOCTD BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJia

S A T o

Y TJIOTHOCTHU JKUJIKOCTH.
PaBeHCTBO BBHITAJIKMBAIOIICH CUJIBI BECY BEITECHEHHOM YKUJIKOCTH.
8. YcnoBue mIaBaHus TEN: MJIaBaHUE WK MOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIIEHHUS TUIOTHOCTEN TeJla U )KUIKOCTH.
Jlabopamopnuie padbomot u onvimot.
1. HccnenoBaHue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YaCTHU Tea.
2. OmnpenenieHWe  BBITAIKWMBAIOLIEH  CHJIbI, JCHCTBYIOLIEW Ha  TeJo,
NOTPYKEHHOE B KUIKOCTb.
3. ITIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHIIbI, AEHCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl TeJja.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTh BBITAJIKUBAIOLIEH CHIIBL,
NEHWCTBYIONICH Ha TEJIO B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJIKOCTh
YacTH Tejla U OT INIOTHOCTH KUAKOCTH.
5. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYUPOBAHUE JIOIKH U
OIpeAeIICHUE €€ TPY30NO0ABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanndeckasi pabota. MoOIITHOCTb.

[IpocTbie MexaHW3MBI: pblYar, OJOK, HAKIOHHAS IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [[puMeHeHue npaBuia paBHOBECHS pbhluara K 0JIOKyY. «30510Toe
npaBuiio» mexanuku. KITJ[ npocteix Mmexanu3mMoB. [IpocTeie MeXaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprusi. KuHeTmyeckass W TNOTEHLIMANIbHAS HHEPTHSL.
[IpeBpalenre 0THOTO BUJIa MEXAaHUYECKOW IHEPTUM B IPYTrOM. 3aKOH COXpAaHEHUSs
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

1. [IpumMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.

~



1. Omnpenenenue padOThl CUJIbI TPEHUS MIPU PABHOMEPHOM JABUKEHUH TeJla O
TOPU30HTAIBHON MMOBEPXHOCTH.

2. HccnenoBanue ycaoBHU paBHOBECHUS pblyara.

3. Usmepenue KIIJ] HaKI1OHHON IIOCKOCTH.

4. M3ydeHue 3aKOHA COXpPaHEHMS] MEXAHUYECKON YHEPIUU.

8 KVIACC

Pa3znen 6. TenJioBble siIBJIEHMS.

OCHOBHBIE TIOJIO)KEHUA MOJICKYISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS
BemlecTBa. Macca m pa3smMepbl aTOMOB M MOJEKYN. OIBIThL, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJIOXKEHUH MOJEKYJISIPHO-KHHETUYECKON TEOpUH.
CmauunBaHue U KanWUISIpHBIE siBJIeHUA. TenIoBoe pacuiupeHue U CKaTue.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBUYKCHUS
gactull. BrHyTpeHnsisi sHeprus. CrnocoObl U3MEHEHUS BHYTPEHHEH JHEPruu:
TEeIJIonepe1ada u coBepiieHue padbotel. Busl Temonepenaun: TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3JTyYEHUE.

KomanuecTBo TemnoThl. YIenbHas TEIJIOEMKOCTH BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TemioBoro Oamanca. I[lnaBnenue wu
OTBEpJCBAaHUE KPUCTANIMYECKUX BEIIECTB. YENbHAs TEIJIOTa IIJIABJICHUS.
[TapooOpaszoBanne u koHjaeHcaius. Mcmapenue. Kumenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBHCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT aTtMoc(epHoro
JTaBJICHUS.

BnaxuocTbs Bo3myxa.

DHeprus TOIIMBa. Y elbHas TEIJIOTa CTOpaHMUs.

[Tpunnumner pabotel TeroBeiX asurarenei KIIJ TerutoBoro mpurarens.
TernoBbele IBUTaTeNIM U 3alUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaOmronenrne 6poyHOBCKOTO JIBHUKEHUS.

2. Habmonenue nuddysun.

3. HaOmroneHue sSiBICHHUN CMauyuBaHMS M KAIMIJUIAPHBIX SBICHHM.

4. HabOnroneHre TEIIOBOTO PACIIUPEHHS TEI.

5. VMI3mMeHeHue naBjeHMs raza NMpu U3MEHEHUH 00BhEéMa W HArpeBaHUM WU

OXJIaXKJICHHUU.

6. IIpaBwWiia u3MepeHUst TEMIEPATYPHI.

7. Bunapl Temonepenayu.

8. OxnaxIeHue PU COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiiieHHU padOThl BHEITHUMHU CHUJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.



11. HaOnronenue kuneHusl.

12. HaGnroienrie moCTOSTHCTBA TeMIEPaTyphl IPU TUIABICHUMU.

13. Mojienu TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomot u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKECHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XUIKOCTEH U

TBEPIBIX TEIL.

4. OmpepnerneHue JaBJIEeHUS BO3yXa B OaJUIOHE HITTPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABIIEHUS BO3JyXa OT €Tro
00bEMa M HArPEeBaHUS WA OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEpaTypHl.
7. HaGmionenue wuW3MEHEHUsT BHYTPEHHEW OHEPruM Tejla B pe3yJibTare
TEeIIoTnepe1aun U pabOThl BHEIITHUX CHIL.

8. HccnemnoBanue sBJIICHHS TEIUIOOOMEHA TPH CMENIMBAHUHM XOJOJHOW WU

ropsiueu BOIBI.

9. OmpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpolecca UCIapeHus.

12. OnpeneneHne OTHOCUTEIBbHOM BIIaXKHOCTH BO3yXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI IIJIaBIEHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

OnexkTpuzanus Ten. JIBa poaa 3JIEKTpUUECKUX 3apsiaoB. BzaummojeicTBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSAI0B U PACCTOSHUSI MEXKIY TEIIAMH).

Onektpuueckoe mnozne. Hanpssk€HHOCTh 3neKkTpudeckoro mnojsa. IlpuHnun
CYNEpPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenue aroma. IIpOoBOOHMKM U  JUANEKTPUKU. 3aKOH  COXPAHEHHS
AJEKTPUYECKOT0 3apsiaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
HNcTouyHMKHM TOCTOSHHOTO TOKa. JIeMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBjieHUe MPOBOJHUKA. Y ICIBHOE COMPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uend. [lociienoBatenbHoe U apayieIbHOE COEIUHEHUE TPOBOJHUKOB.

Pabota u MOIIHOCTH 3JEKTPUYECKOrOo ToKa. 3akoH Jxoyns—Jlenna.
DNeKTpUUecKue ey U NOTpeOUuTeNn MeKTPUYecKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.



yniosie. MarautHoe nosie 3eMJIM U €ro 3HaYeHUEe JJIs )KU3HU Ha 3emiie. OmnbIT
Opcrena. MarauTHoe MoJie AIEKTPUUECKOro Toka. [[puMeHeHne 3eKTpOMarHuToB
B TEXHUKE. J[€ICTBME MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEIb
MOCTOSSHHOTO  TOKa. lcmonb30BaHHWE  DJIEKTPOABUTATENEH B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apanes. SABnenue snekTpoMarHuTHONM MHAYKIuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CniocoOmI MOJTy4YEHUS AIEKTPUUECKOU SHEPIruM.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.
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25.

9J'I€KTpI/I?>aLII/IH TCII.

I[Ba poaa JICKTPUICCKUX 3apsAad0B U BSaHMOﬂCﬁCTBﬂe 3aPAKCHHBIX TCII.

YCTpPOUCTBO U IEMCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
[TpoBOTHUKH ¥ AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.
M CcTOYHMKH TTOCTOSSHHOT'O TOKA.

JIeHcTBUSA DIIEKTPUUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B )KUIKOCTH.

. ['a30BbIi1 pa3ps.

. I3MepeHue cuiibl TOKa aMIepMeETPOM.

. I3MepeHue 37eKTPUIECKOTO HAPSKEHHUS BOJIbTMETPOM.

. PeocTaT 1 Mara3uH COpOTUBIICHUH.

. BzanmoielicTBre MOCTOSSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICICHUS MTOJII0COB MarHuTa.
. MonenupoBaHre MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarnuTHoe noJjie Toka. DJIEKTPOMAarHUT.

. JIeicTBME€ MarHUTHOIO TOJIA HA MPOBOJHUK C TOKOM.

. DNEKTPOJBUTATEIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBIeHUA 3JIEKTPOMArHUTHOW WHIYKIIHUH.

. OnbiTel Dapanes.

. 3aBUCHMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH

BO3HUKHOBEHMUS.
DJIIEKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimol.
OnpITel 10 HAOMIOASHHUIO DJICKTPU3AIMU T HWHIAYKIUEH U TpH

1.

COIMPUKOCHOBCHUM.

€ro

HCCJIGI[OB&HI/IC I[GP'ICTBHH QICKTPUYCCKOIO 1101 Ha IIPOBOJHHMKH H

JAUDJICKTPHKHU.

Coopka 1 npoBepka padOThI ANEKTPUUECKON IENH MOCTOSTHHOTO TOKA.



4. VI3MepeHue U peryaupoBaHUE CHIIbI TOKA.
N3mepenue n peryampoBaHue HANPSKCHUS.

6. HccienoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

7. OneITHL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBIIEHUS] NPOBOJHMKA OT €ro JUIMHBI, IUIOMIAAW THOMEPEYHOIO
CEYEHUs U MaTepHaa.

8. llpoBepka mnpaBuia CIOXKEHHsS HANPSHKEHUM TPU  IOCIENOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna sl CHJIbI TOKAa MPH MApaUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

10. Onpesenienre paboThl IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

12. MccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 JaMIIOYKy, OT
HaIpsKEHUs Ha HEH.

13. Onpenenenue KII/] narpeBarens.

14. UccnenoBaHe MarHUTHOTO B3aUMOJIEUCTBUS MOCTOSSHHBIX MarHUTOB.

15. MI3ydeHue MarHuTHOro NoJjisi HOCTOSIHHBIX MArHUTOB IIPU UX 00bETUHEHUH
U pa3cIICHUN.

16. MccnenoBanue NeNCTBUS SJIEKTPUUYECKOrO TOKA HA MATHATHYIO CTPEIIKY.

17. ONBITBI, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUSA
KaTyILIK{ ¢ TOKOM M MarHUTa OT CWJIbI TOKA 1 HAIIPABJICHUS TOKA B KaTYLIKE.

18. MI3y4yeHue nelcTBUsI MarHUTHOIO ITOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u uzydeHue padoThl 3JE€KTPOABUTATENS.

20. Usmepenune KII/I 351eKTpoIBUTaTEIbHON YCTAHOBKH.

21. ONBITBI 1O HCCIEJOBAaHUIO SIBICHUS JSJIEKTPOMATHUTHON WHIYKIHH:
UCCIIEIOBAaHNE W3MEHEHUI 3HAYEHWS W HAINPABICHUS HHIYKIHOHHOTO
TOKA.

9 KUIIACC

Pazagen 8. Mexanuuyeckue siBJa1eHHU.

Mexanuyeckoe JBWXeHHE. MarepuanbHas Touka. CucrtemMa OTCUéTa.
OTHOCUTENBPHOCTh MEXaHUYECKOrO MBUXEHHsS. PaBHOMepHOE MPSIMOIMHEUHOE
nBuxeHne. HepaBHoMepHoe mpsimosinHeitHOe aBukeHue. CpenHssi 1 MTHOBEHHas
CKOpOCTb TeJIa IPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHOyckopeHHOe mpsiMonuHelHoe nBmwkeHue. CB0oOOIHOE
najgenue. OnbiTel ["anumnes.

PaBHomepHOe nBUKEeHHE TO OKpyx)HOCTH. Ilepuon u vactora oOpalleHHUs.
JIuHeiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENRHOE YCKOPEHUE.

[Tepseiit 3akoH HeroTtoHa. Bropoit 3akon HeroroHa. Tpertuii 3akoH HproToHa.
[TpuHIMIT Cynepno3uLnu CHJL.



Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHHs: CHJIa TPEHUS CKOJbKECHUS, CUia
TPEHUS MOKOs, IPYTUe BUbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOJHOIO
nageHus. JIBwxenue mianetr BoKpyr Connua. IlepBas kocmumdeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue MarepuaibHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUVIEHHON OChIO BpalleHus. MoMeHT cumbl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynsca. UMoynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJbca. PeakTuBHOE IBHKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YHNPYrOCTH,
Tpeuusi. CBsi3b dHEpruu U padotsl. [loTeHUManbHas dHeprus Teja, MOJAHITOr0 HaJ
NOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas 3HEprus ckaTou npykuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOM DHEPTUM. 3aKOH COXPAHEHMS] MEXAHUYECKOU
SHEPIHH.

Jemoncmpayuu.
1. HaOmronenne MexaHWYECKOTO JBUKEHUS TeJla OTHOCUTEIBHO Pa3HbBIX Tell
OTCUETA.

2. CpaBHEHHE IyTeH W TPAaCKTOPUH JBWKCHHSI OJHOTO W TOTO JKE TeIa

OTHOCHTEJIFHO Pa3HBIX TEJ OTCUETA.

W3MepeHne CKOpoCTH M YCKOPEHHUS MPSMOIUHEHHOTO ABUKCHUS.

HccrienoBanre Mpu3HaAKOB PABHOYCKOPEHHOTO JIBUKCHHSI.

Habmronenne nBHKEHUS Tella 10 OKPYKHOCTH.

Habmonenne MexaHU4eCKuX SBJICHUH, MPOUCXOSIINX B CUCTEME OTCUETa

«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHKECHUH OTHOCUTEIIHHO

KaOuHeTa (UK.

7. 3aBUCHMOCTH YCKOPEHHs TeJa OT MAacChl TeJla U JACHCTBYIOIIECH Ha HEro
CHJIBI.

o Uk~ w

8. HaOsronenue paBeHCTBA CHJI IIPH B3aUMOAEHCTBHH TEI.
N3Mmenenune Beca Teia npu yCKOPEHHOM JIBHKCHUU.

10. [lepenaya nmnyibca npu B3auMOIEHUCTBUU TE.

11. [IpeobpazoBanus SHEPTUU TIPU B3aAUMOJICHCTBUU TEN.

12. CoxpaHEeHHE UMITyJIbca IPU HEYNIPYTOM B3aUMOJEHCTBHH.

13. CoxpaHeHHEe UMITYJIbCa MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGmronenne peakTUBHOTO JIBYKCHHUS.

15. CoxpaHeHHE MEXaHWYECKON YHEPTUHU TIPH CBOOOHOM TaJICHUH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MPHU JBHKEHUH Teja Mo AeHCTBUEM
MPY>KUHBI.

Jlabopamopnwie padbomot u onvimot.

1. KoHcTtpynpoBanue TpakTa sl pa3roHa W JalbHEMIIEr0 PaBHOMEPHOTO
JBUKECHUSI IIAPUKA WU TEJIECXKKU.



2. OmnpenenieHre CpeHEW CKOPOCTH CKOJBXKEHUS Opycka WIM JBHKCHUS
LIapyKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue YCKOPEHHsI Tejla NPU PABHOYCKOPEHHOM JIBMXKEHHUM T10
HAKJIOHHOM MJIOCKOCTH.

4. HccrnenoBaHune 3aBUCUMOCTH IMYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJIbHOW CKOPOCTH.

5. IlpoBepka THUMOOTE3bl: €CIM TMPU PABHOYCKOPEHHOM [IBIJKCHUU 0€3
HAaYaJIbHOM CKOPOCTH TYTH OTHOCSITCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MTPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenenue kodPphUIMEHTA TPEHUS CKOJBXKEHUS.

8. OmnpeneneHue )KECTKOCTU NPYKUHBI.

Omnpenenenue paboTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBHYKEHUU TeJa 1o
TOPU30HTAILHOMN MTOBEPXHOCTH.

10. Onpenenenue pabOTHl CWIBI  YIOPYrOCTH TIPU  TOABEME Tpy3a C
HCII0JIb30BaHUEM HEIMOABHKHOTO U MOABUKHOI'O OJIOKOB.

11. MI3yueHue 3aKOHAa COXpAHEHUS SHEPTUM.

Pa3znen 9. Mexanunueckue K01e0aHUS U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUMN: TIEPHO/I,
4acToTa, aMIUIUTYy/la. MaTteMaTuuecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPIHH MPH KOJIeOATEIIPHOM JIBHYKCHUU.

3aryxaromue  KojeOaHus.  BbeIHYXIEeHHBbIE  KoJeOaHUS. Pe3onanc.
Mexannyeckue BoJiHbl. CBOWCTBa MexaHUYeCKMX BOJIH. [IpoposibHblE U
nonepeyHble BOJIHBL. JlMHA BOJIHBI W CKOPOCTh €€ pacnpoCTpaHCHUS.
MexaHn4yeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenne koseOaHMII TeNl IOX AEHUCTBUEM CHIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmroeHne BRIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnipocTpanenue mpoaoJIbHBIX M MOMEPEYHBIX BOJIH (HA MOJICIIN).
Hab6moieHre 3aBHECUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pPE30HAHC.
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JIaﬁopamoprte padbomot u onvimol.

1. OmpeneneHre dYacTOThl W Mepuoaa KojJeOaHMil MaTeMaTHYEeCKOIO
MasiITHUKA.

2. OmpeneneHue 4acTOTHI U TTEpUOJia KOJICOaAHUM PYKMHHOTO MasiTHUKA.



3. HccnenoBaHue 3aBUCHUMOCTH MEPUOJAa KOJEOAHUN MOJBEIICHHOTO K HUTU
rpy3a OT AJIUHBI HUTH.
4. HccnepgoBaHue 3aBUCUMOCTHU MEPHOJIa KOJeOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBUCUMOCTH TMepuUoJa KOoJeOaHUU TIpy3a, MOJBEIICHHOTO K
HUTH, OT MAacCChI Ipy3a.
6. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHoJa  KojeOaHui
IPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3MmepeHue yckopeHus: CBOOOIHOTO MaICHUS.
Paszpnen 10. Di1eKTpOMarHMTHOE 110JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHUTHOE  MOJie.  ODJIEKTpOMarHuTHble  BOJIHBL.  (CBOMCTBa
3JEKTpOMarHuTHoIX BOJIH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmosib30BaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.
OnekTpoMarHuTHas npuponaa ceera. CkopocTth cBeTa. BonHOBBIE cBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBOWCTBA 2JIEKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomot u onvimot.
1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TMOMOIIBI0 MOOUIBHOTO

TenedoHa.
Pasznen 11. CBeToBbIe ABJICHUA.
JlyueBas MOJIEJIb CBETAa. Hcrounuku CBETA. [IpssmonuHeriHOE

pacrnpocTtpaneHue cBera. 3atmeHusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpPaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. lICnonb30BaHUE TOJHOTO BHYTPEHHETO OTPaKEHHUS B
ONTHYECKUX CBETOBOJIAX.

JIunza. Xox mydeit B muH3e. OnTrueckas cucreMa poroanmnapara, MUKPOCKOIIA
U Teneckona. ['na3 kak ontuyeckas cucreMma. biim3opykoCcTs U 1anbHO30PKOCTb.

Paznoxenne Oemoro cBeta B cmektp. Omnwitel HpioToHa. Criokenwue
CIIEKTpaJbHBIX UBETOB. Jlucmepcus cBeTa.

Jemoncmpauuu.

[IpsAmonrHEHHOE pacIpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenne n300pa>keHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnrTryeckuil CBETOBO/I.

Xop nydelt B coOuparoiieit JnH3e.

XO0JI Tydel B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pa>keHH C TOMOIIBIO JTUH3.
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9. IlpuHuun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens ri1asa.

11. Paznoxxenue 0enoro cBeta B CHEKTP.

12. [lomy4yenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnule padbomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH yIJIa OTPaKEHHUS CBETOBOTO JIyda OT yrja

NaJICHUSI.

2. W3yueHue xapakTepuCTUK U300paKe€HUs MPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO JIy4a OT yria
NaJ€HUs HAa TPAHULIE «BO31YX—CTEKIIO».

4. TlonyueHue n300paskeHHI C MOMOIIBIO COOMpAIOLIEH JTUH3BI.
Onpenenenne (HOKYCHOTO pacCTOSHUS U ONTHYECKON CHIIbI coOMparouiei
JIVH3BI.

6. OIMBITHI 11O PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnBITBl IO BOCHPHUATHIO I[BETa MPEJAMETOB MPHU WX HAOJIOJICHHUHM Yepe3
IIBETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u minanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue v noriouieHrne cBeta aromoM. KBaHThl. JInHeUaTble CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykimonHas wmopens atomHoro snapa. W3orombel. PanuoakTuBHBIE
npeBpanienus. [lepron momypacmnaaa aTOMHBIX SIAEP.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAaCCOBOTO YHCEIL.
OHeprusi cBsi3M aToMHbBIX sifep. CBsA3b Macchl M 3Hepruu. Peakuun cuHTE3a H
nenenus anep. Ucrounuku sueprun CoJiHLA U 3BE3.

Snepnas sHepreruka. JleMCTBUA pagWOAKTHUBHBIX M3JIYYCHUW Ha KUBBIE
OpraHU3MBlI.

Jemoncmpauuu.

1. CHoekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CrnekTpbl pa3IMyHbIX Ia30B.

3. Cnektp Bojopoja.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIINX U3ITYyUCHUH.

6. Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaGnmronenue CIITONIHBIX U TUHEHYATHIX CIICKTPOB H3ITyUCHUSI.

2. HccnemoBaHnue TPEKOB: M3MEPEHUE DHEPIMHU YaCTULBI IO TOPMO3HOMY

nyTH (o gororpadusim).

3. H3mepeHue painoaKTUBHOIO (pOHA.

IToBTOpPHUTEILHO-0000 1A U MOTYJIb.



[ToBTOpPUTENHEHO-0000AIOIMN MOAYIb IPEAHAZHAYEH JI1 CUCTEMAaTU3ALNH
1 000011IeHHS TPEAMETHOTO COACPIKAHUS U OIbITA IEATETbHOCTH, IPUOOPETEHHOTO
Py U3Y4YEHHH BCEro Kypca (PU3MKH, a TakXkKe ISl MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMeHy Mo (U3UKe JJisi OOy4arouuxcsi, BHIOPABIIMX ATOT
y4eOHBII npeaMer.

[Ipu M3y4eHHH AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYUBAETCS TOCTHXKEHHUE MPEIMETHBIX U
METalpeMETHBIX  IJJAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, (popMupyercs
€CTEeCTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOCHHE HAaYYHBIX METOAOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSACHITH (PUBHUECKHUE
ABJICHUS, TPUMEHSsS TOJIyYCHHbIE 3HAHUS, pellaTh 3a7auyd, B TOM YHCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIIMNIMATBHO AESITETLHOCTHBIN XapaKkTep JaHHOTO pa3jiena peanusyercs 3a
C4€T TOT0, YTO OOYYaOIIMECs BBIMOIHSIOT 3a/1aHUs, B KOTOPBIX UM IpejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM paclo3HaBaTh W HAYYHO OOBSICHATH
(duznueckue sIBICHHs B OKPYXKAIOIEH TPUPOJIE U OBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIIENOBAHMS (DU3NUECKUX SBICHUH, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJTYUYEHUs TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh Hay4yHbIE OCHOBBI HauOoOJiee BaXKHBIX JOCTHXKEHHUI COBPEMEHHBIX
TEXHOJIOTUH, HallpUMep, MPAKTUIECKOTO UCIIOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB
HHEPTrUU HAa OCHOBE 3aKOHA MPEBPAIEHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB
SHEPTUU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe usydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JaCcTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBIICHUE UHTEpECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B O0CYXK/I€HUHU 00IIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKCHHU I
buzuky;

— OCO3HAHHME BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIIOB B JESITEIbHOCTH
Y4E€HOI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTHU, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOW JIO003HATENBHOCTHU, WMHTEpECA K HCCIEI0BATEIIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOPY/IOBAaHHEM B
JOMAITHUX YCIOBUAX;

— copMHUPOBAaHHOCTH HaBbIKA pediekcuu, MPU3HAHNE CBOETO IIPaBa Ha OLTUOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTHUBHOE y4YacTHE B PEIICHUWU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHu3alud, TOpoJa, Kpas) TEXHOJOTHYECKOU U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIMX B TOM YHCIIC U PU3HUUECKUX 3HAHUN;
— UHTEPEC K MPAKTUUECKOMY U3Y4YeHUIO npodeccuit, CBSI3aHHbIX C (U3UKOM;



e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (DU3NYECKUX 3HAHUM JIsl pEUIeHUs 3aaad B
o0JlacTl OKpy’Karolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e §8) ajanTanuM K M3MEHSIOIIMMCS YCJIOBHSM CONHUAJBHOH M NPUPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPH BBHINIOJHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO
eI TEIbHOCTD;,

e — MOTPeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHuCje (OPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3aUMOCBSI3U MMPUPOBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWCTBUM C YUYETOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATHI
B pesynbrare ocBoeHUs MpOTrpaMMBI 10 (pU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpazoBanus y oOydgaromerocs OyayT copMHpOBaHBl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3oBble Jornueckue AecTBUA:
e BBIIBIISITH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BJIEHUI);
e YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIINN, OCHOBAHUS IS
00001IIeHNS 1 CPAaBHCHUS,
e BBISIBIISATH 3aKOHOMEPHOCTH Y MMPOTHBOPEYUS B pACCMAaTPUBAEMBIX (paKTax,
JAHHBIX ¥ HAOJIOICHUSAX, OTHOCSIIINXCS K (DU3UIECKUM SIBIICHUSIM;
e BBISBISATH NPUYUHHO-CJICICTBCHHBIC CBSI3M TMPU HM3YyUYCHUHU (U3HUIECCKUX
SIBJICHUI U TIPOIIECCOB, JIETIATh BBIBOJIBI C UCIIOIH30BAHUEM JCTYKTHUBHBIX U



WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THUIIOTE3BI O B3aUMOCBS3AX
bU3UYECKUX BEINYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusnaeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIICHHs, BBIOOp Hauboiee
TOJIXO/ISIIIIETO ¢ YYETOM CaMOCTOSTENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBbIe ucciieaoBaTeIbCKIE NEMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0OBATENbCKUI NHCTPYMEHT ITO3HAHNS;
IIPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOKHBIN
Gu3nuecKuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PUZUUECKOTO
SIBJICHUSI;

OLICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIuio,
NOJIYYEHHYIO B XOJ€ UCCIEOBAHUS WIIH DKCIIEPUMEHTA;

CaMOCTOATENIbHO (POPMYNIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICAOBAHMS;

OPOrHO3UPOBATH  BO3MOJKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOLIECCOB, a TAKXKE BBIJBUTAThH MPEANOIOKEHUS 00 UX PA3BUTHUH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

OPUMEHATh Pa3IUYHbIE METOAbl, HHCTPYMEHTBI U 3alpOChl IPU MOUCKE U
orOope HH(pOpPMAlUU WA JTaHHBIX C y4ETOM MPEIJIOKEHHOUW Y4eOHOMU
buznueckoi 3anayu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TpeICTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECJIOXHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpa@uKoi 1 X KOMOMHAITUSIMU.

KomMmyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

B X0/i€ OOCYXJCeHHsI y4eOHOTO MaTepuasa, pe3yibTaToB J1abOpaTOpHBIX
paboT U MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TeMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIE HA PEIICHUE 3aJayd U TOJJep:KaHHe
0J1aroke1aTeIbHOCTH OOIIEHUS;

COMOCTAaBISAITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHUX YYaCTHHUKOB
uanora, OOHaAPYKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
MyOIMYHO MPEACTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OTBITA
(9KCIIEpUMEHTA, UCCIIeI0BaHUs, IPOCKTA);

OHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHINBUTyaIbHON
paboOTHI MPU PEIIEHUU KOHKPETHOUN (QU3NUECKON MPOOIIEMBbI;



MPUHUMATH LI€JId COBMECTHOM JEATEeNbHOCTU, OPraHW30BBIBATH JCHCTBUS
no e€ JOCTM)KEHHIO: PpACIpENeNsITh pOJIH, OOCYXAaTb MPOLECCHl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;
BBITIOJIHSITH CBOIO YacTh paOOThI, IOCTUTasi KAUeCTBEHHOTO Pe3yyibTaTa Mo
CBOEMY HaIpaBJICHUIO U KOOPJIUHUPYS CBOU JEUCTBUS C IPYTUMH YJICHAMU
KOMaH/IbI;

OIICHUBAaTh KA4€CTBO CBOETO BKJaJa B OOLIUNA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHUMOJICHCTBUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOMIMX
JUTsl perieHust GU3NUYEeCKuX 3HaAHU;

OpPUEHTHPOBATBCA B  PA3JIMYHBIX MOAXO0JAaX MPUHATHS  PEIICHUUN
(MHIUMBHUyaIbHOE, TPUHATHE DEIICHHUs B TPyIMINe, MPUHSATHE PpEelIeHUM
TPYIIION);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pPellIeHUs PU3MUECKON 3a7auu WIIH
IUIaHA MCCIIEAO0BAaHUS C YyYETOM HMEIOLIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MPE/IJIaraéMbl€ BApUAHTHI PEILICHUM;
JieN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLEHUE.

CﬂMOKOHTpOJ’lB, IMOIHMOHAJIbHBIN HHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAJaraTh IJIaH €€ U3MEHEHHUS;
OOBSCHATh TNPUUYMHBI  JOCTHXKEHUSA  (HEHOCTHKEHHS)) PE3yJIbTaToOB
JeSITEBHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B IESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro MCCIENOBaHWUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIMUX TPYAHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH CeOsl HA MECTO JIPYrOT0 YeI0BEKa B X0/ CIIOpa WIIM TUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYrOro;
pU3HABaTh CBOE MPaBO HA OMHUOKY MPHU pelieHn: GU3NUECKUX 3a7a9 WIn
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ IIPABO IPYTOro.

HNPEAMETHBIE PE3YJIBTATDBI
K xoHy o0yuenust B 7 Kiaacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BATh  MOHATHS:  (PU3MYECKME U XUMUYECKUE  SIBJICHHS,
HaOJI0JICHHEe, SKCIEPUMEHT, MOJIeNlb, TUMNOTe3a, €AUHULBI (U3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMs BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBWKEHHE (paBHOMEPHOE,



HEpPaBHOMEPHOE, NPSIMOJUHEWHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna, gaedopmanusa  (ynopyras, nacTUyecKkas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEIIOBOE JABUKEHUE YACTHUIl BEIIECTBA,
pPaBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBI)KEHHME,  HWHEpIUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, repeaaya JaBieHus TBEPIBIMU TeIaMHU, KUJIKOCTSIMU U Ta3aMu,
aTMoc(pepHOE [aBJieHHE, IUIaBaHHE TeJl, MPEBPALIECHUS MEXaHUYECKOU
SHEPIruM) MO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBICHUE U3YUYCHHBIX  (U3WUYECKUX  SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBIICHUS B MPUPOJIE:
IpUMEPHl JIBIXKCHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
npUpoJie, JACHUCTBHE CHJIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO J1aBJICHUS Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJIe YeJIOBeKa, MPU 3TOM NEPEBOJUTh MPAKTUUECKYIO 3a7]auy B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOWCTRA (MTPU3HAKN) (PU3UUECKUX SIBICHUM;
OMKCHIBATh MU3yUYEHHBIE CBOMCTBA Tel M (U3UUYECKUE SIBICHUS, UCTIONb3YS
dusnueckre BeIMYuHBI (Macca, 00bEM, TNIOTHOCTh BEUIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIIHSSI CKOPOCTbh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
CWJIa TPeHUs, TaBieHue (TBEPIOTO Tea, KUIKOCTH, T'a3a), BEITAIKHBAIOIIAS
CWJIa, MEXaHWuYeckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIBI,
KO3 (UIIMEHT TIONE3HOr0 JACHCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMAJbHAs OJHEpPrusi), NIpPU ONHCAHUU NPaBUIBHO TPAaKTOBATh
(bu3MUECKHil CMBICT UCTIOIB3YEMbIX BEIMUMH, UX 0003HAYCHUS U €TMHUIIBI
bu3MUecKnX BEIWYWH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIIME JAHHYIO
¢u3nUecKy0 BETUYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCIIONIBb3YSl TIPaBUJIa CIOXEHHUS CUJl (BAOJb OJHOM MHpsiMOil), 3aKkoH ['yka,
3akoH [lackans, 3akoH ApxuMme/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTruW, TPHU OTOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA W
3alUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSCHATH (PM3UUECKHUE SBIICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh IPUYMHHO-CIIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBsicHEeHWE U3 1—2
JIOTUYECKUX IIAroB C OMOpol Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3HMYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;



pemiaTe pacu€THble 3aJadyd B 1—2 JEHCTBHS, HCNOJB3Yys 3aKOHBI H
dbopmynbl, cBs3bIBarolde (DU3NYECKUE BEIUYMHBI: HAa OCHOBE aHallU3a
YCIIOBUS 33J1ayyl 3alUChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUECKUE
BEMYUHBI B (OPMYJIbI U TPOBOAUTH PACUEThl, HAXOJAUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE ISl PEIIeHUs 3a7a4, OLEHNUBATh PEATUCTUYHOCTD
NOJIy4YeHHON (DU3UUYECKON BEIIMUUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh MPU MOMOLIU
(u3MYECKHX METOOB, B ONIMCAHUM MCCIIEIOBAHUS BBIIEISATH IPOBEPSEMOE
peanonoxeHue (runoTesy), pa3inyaTb U UHTEPIPETUPOBATH MOJTYUESHHbBIN
pe3ysbTaT, HaXOJUTh OMIMOKM B XOJI€ ONBITA, JelaTh BBIBOJLI MO €ro
pe3yabpTaTaM;

IPOBOJIUTH OMBITHI TIO HAOMIOACHUIO (UBUYECKUX SBJICHUN WU
(du3HUECKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE TPEANOI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aIIUCHIBATh X011
ombITa U POPMYTUPOBATH BHIBO/IHI;

BBITIOJIHATh TMPSMBbIE HM3MEPEHUS PACCTOSAHUSA, BPEMEHHU, MacChl Tea,
0o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJb30BAHMEM aHAJIOTOBBIX W
upoBBIX TPUOOPOB, 3aMUCHIBATH TMOKa3aHUS MNPUOOPOB C YYETOM
3a/TaHHOM aOCOJIFOTHON MOTPEITHOCTH H3MEPECHU;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
IpYrod ¢ UCIHOJIb30BAHUEM TMPSIMBIX H3MEpPEHUH (3aBUCUMOCTH MYTH
PABHOMEPHO IBUXKYILETOCS TEJIa OT BPEMEHU IBUKEHUS TENA, CUIIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KayecTBa OOpaOOTKM IMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOLIAAU COIPUKOCHOBEHUS TEJ, CHIIbI
YIPYTOCTU OT YAJMHEHHUS TPYKUHBI, BHITAIKUBAIOIIEH CUIBI OT 00BhEMaA
NOTPYKEHHOM YacTH TeJa U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
TUTAaBaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara U OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWM Y4eOHOTO HCCIEJIOBaHUS, COOMpaTh YCTAaHOBKY H
BBITIONHATh M3MEPEHUs, CIENys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BUJC
NPEJIOKEHHBIX Ta0IUI] M TpadUKOB, NENaTh BBIBOJABI MO pe3yJbTaTaM
UCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MEpPeHUS (U3MYECKUX BEIUYWH (TUIOTHOCTH
BEILECTBA XKUJKOCTHU U TBEPIOTO TEJa, CUJIa TPEHHUS CKOJIBKEHUS, IaBIICHUE
BO3/lyXa, BBITAJIKMBAIOLIAA CHJIA, JEUCTBYIOLIAas HAa TNOTPyKEHHOE B
KUAKOCTh  TeNo, KOID(UIIMEHT TMONEe3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHU3MOB), Clie[lysl MPEIJT0KEHHON HHCTPYKLIUU: MPU BBINOJIHEHUU
U3MEpPEHUN CcOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIYHUCIISITH
3HAYeHUE UCKOMOW BEJIMYHHBI;



e CO0JIIO/IaTh MPaBUJIA TEXHUKU 0€30MaCHOCTH MpHU padoTe ¢ 1abopaTopHbIM
000py10BaHUEM;

e YKa3bIBaTh MPUHIIMIBI JCUCTBUA MPHUOOPOB M TEXHHUUECKUX YCTPOMHCTB:
BEChl, TEPMOMETpP, JAUHAMOMETp, COOOIIaroNMecs COCyabl, Oapomerp,
phIYar, NOJABMKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

e XapakTepH30BaTh MPHUHLHUIBI JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIE:
NOJIINITHAKHA, YCTPOHCTBO BOJOMPOBOJAA, THUAPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, TIOPIIHEBOH HACOC, APEOMETP), UCIIONIBb3Ys 3HAHUS
0 CBOMCTBaxX ()M3MUECKUX SIBICHUN U HEOOXOANMBIE (U3NUECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

e TPHUBOAWTH TpHUMEpHl (HaXOAWTH WHQPOPMALMIO O  TIpPHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUX 3HAHWN B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHECHHUS 3/I0POBBS M COOIIOCHHSI HOPM
HKOJIOTUYECKOTO TTOBEACHHS B OKPY KaIOIIeH cpejie;

e OCYIIECTBIATH OTOOp HWCTOYHWKOB wuHpopmammu B HHTepHETE B
COOTBETCTBHH C 3aJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIIUXCS
3HAHUM U TyTéM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
uHGOpPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOI;

e WCIIOJIb30BATh MPHU BBITIOJIHEHUH y4EOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy GU3HUECKOro CoepKaHus, CIIPaAaBOYHbIE MaTepUaIbl, PECYPCHI
cetu VHTepHer, BiameTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO371aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMaHMK (HU3NUECKOTO COACPKAHHUSA, B TOM
qucie MyOoJuYHO Je1aTh KpaTKue COOOIIEHUS O pe3ybTaTax IPOEKTOB WU
y4eOHBIX HCCIIEOBAaHUM, PU 3TOM IPaMOTHO HCHOJIb30BaTh W3YUYEHHBIN
HNOHATUHHBIA amnmapaT Kypca (U3HMKH, CONPOBOXAATH BBICTYIICHUE
MpE3CHTAlNEN;

e IIPU BBHINOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIECJOBAHUN paclpeaesiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBHHM C IOCTABJIEHHBIMH 3aJja4aMH,
CIIETUTh 32 BBHINOJHEHHEM IUIaHA JCMCTBUM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJaX B  JCSATENBHOCTb  TPYMIbI,  BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHUE OKPY)KAIOIIHX.

K xoHiy oOyuenus B 8 kjacce npegMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOUTUXCS YMEHHIA:

e HCIOJB30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIIOBOE JBHKEHUE

aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSTHUS BEUIECTBA, KPUCTAIIIMYECKHE U



aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSSI HHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN NIEKTPUUECKUM 3apsifl, HIEKTPUUECKOE IO, MPOBOJHUKHU
U TUAJICKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUNA TOK, MAarHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE paCIIMpEHHE M CKaThe, Terviornepenaya,
TEIJIOBOE paBHOBECHE, CMAauMBaHUE, KAMWUISIPHbIC SBICHUS, HCIIApeHUE,
KOHJICHCAIIMS, IUIABJICHHE, KpUCTaUM3aius (OTBEpAECBaHUE), KHUIICHHE,
TerIonepeaayda (TeTUIONPOBOHOCT, KOHBEKITHS, W3JIyYCHHE),
ANIEKTPU3AIUS T, B3aUMOJICUCTBUE 3apsJIOB, JACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMblKaHWE, B3aWMMOJICHCTBUE MAarHUTOB, JIEUCTBUE
MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHIYKITUS)
0 ONUCAHUID HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHHE M3YYCHHBIX  (PU3NUECKUX  SBICHUH B
OKpYXKalolleM MHpe, B TOM 4ucie (U3UYECKHE SBICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSXKCHHE W KaNWUISAPHBIE SBJICHUS B TMPHUPOJIE,
KpucTaulbl B Tipupone, uzinydeHue CoiHIa, 3aMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiH, peid MoTFCOB, pOJIh MATHUTHOTO TIOJIS ISl 5KU3HH Ha 3eMJIe,
MOJISIPHOE CHUSHHE, TMPU OTOM IEPEBOJUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHUI;

OTHMCHIBATh MU3YYCHHBIC CBOMCTBA TN M (HPM3UYCCKUE SBJICHUS, MUCIOJIB3YS
bu3uYecKre BEIMYUHBI (TeMIlepaTypa, BHYTPECHHSS SHEPrus, KOJIUUECTBO
TEIJIOTHI, yJedbHAs TEIUIOEMKOCTh BEIIECTBA, YACHbHAs TEIUIOTa
IUIaBJICHUSA, YJedbHas TeIIoTa MapooOpa3oBaHUs, yJedbHAs TEIIoTa
CrOpaHdsl TOIUIMBA, KOA((UIMEHT IOJIE3HOTr0 JCHCTBHS TEILJIOBOM
MaIlIMHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa, JICKTPUUECKUM 3apsil, cuiia
TOKa, OJJICKTPUUECKOE HANpsKEHHE, COINPOTUBIICHUE IPOBOIHUKA,
yJIECIIbHOE COMPOTHUBJICHNE BEIIECTBA, pab0Ta U MOIIHOCTH HJICKTPUUSCKOTO
TOKa), IPH ONUCAHWHU TMPABHIBHO TPAKTOBATh (PU3HMYECCKUNA CMBICI
UCITOJIB3YEMBIX BEJIMYHMH, 0003HAYCHUS M €IMHHIBI (PU3UICCKUX BEITUIHH,
HaXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (PU3HUYECCKYIO BEIUUUHY C
JIPYTUMH BEJIIMYMHAMH, CTPOUTHh TIpadHUKd HU3YYCHHBIX 3aBHCHUMOCTEH
(bU3UIECKUX BEIINYWH;

XapaKTEePU30BaTh CBOMCTBA Tel, (PU3MYCCKHE SBICHUS M IPOIECCHI,
HCTIOJIb3ysl OCHOBHBIC ITOJIOKEHHSI MOJICKYJISIPHO-KMHETHUYECKON TEOpHUH
CTPOCHHUS BEIIECTBA, MPUHIMI CYIEPIO3UIIMHU T0Jel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsaa, 3akoH Oma 11 ydacTKa IeMH, 3aKOH



Jlxoynsa—JleHna, 3aKOH COXpaHEHUS YHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MAaTEMATUYECKOE BBIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyallU NMPAaKTUKOOPHUEHTHPOBAHHOIO XApPAKTEpa: BBIABIIATH
NPUYMHHOCIEICTBEHHBIE CBA3U, CTPOUTH O0BsICHEHUE U3 1—2 JOru4ecKux
IaroB ¢ Omopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTe pacu€THbIE 3aJadyd B 2—3 JEHUCTBHS, HCNOJB3Ysd 3aKOHBI U
(dopMyIbl, cBs3bIBaIOIINE (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHUS 3aJladyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUIsl pEIIeHUs 3aJa4d, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HeoOXoauMble i €€ pelIeHHs, MPOBOAUTb pacyéTbl U CpPaBHUBATH
NOJIyYeHHOE 3HaueHue (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOUIU
(¢u3MUeCKX METO/OB, HCIOJIb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh NPaBUIBHOCTh MOpPSAJKa
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

OPOBOAUTH OMNBITBI MO HAOTIOAEHUI0 (PU3MYECKUX SIBICHUM WU
(u3nyecKux CBOMCTB Tell (KalUIIpHBIE SBJIECHUS, 3aBUCUMOCTD JIaBJICHMUS
BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTU IPOILECCa OCTHIBAHUS U
HarpeBaHMsl IPH M3JIYyYEHHH OT LBETa M3JIydarolen (ITOTIOIIAr0IIei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3alUs TEJI U B3aUMOIECHUCTBUE
JJIEKTPUYECKUX  3apsA0B, B3aUMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yAJIM3allMs] MArHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JE€UCTBUSA
MAarHuTHOIO IIOJIS Ha INPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHuTa,
CBOMCTBAa 3JEKTPOABUTATENs] IOCTOSHHOTO TOKa): (OpMyIHpoBaTh
poBEpsieMbIe MPEIIOI0KEHNS, COOMpPaTh YCTAHOBKY U3 NMPEAJIOKEHHOTO
000py1I0BaHUs, ONUCHIBATH XOJ OIbITa U (OPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH IPSIMBIE U3MEPEHHUSI TEMIIEPATYPBI, OTHOCUTEIIBHOM BIAXKHOCTH
BO3/lyXa, CHJIBl TOKA, HANPSIKEHUS C MWCIOJb30BAHUEM aHAJIOTOBBIX
npubOpOB U JATYUKOB (DU3MUECKUX BEIMYMH, CPABHHUBATH PE3YIbTAThI
U3MEPEHUH ¢ y4éTOM 3aJaHHON a0COIFOTHOM TOTPENTHOCTH;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUUHBI OT
ApPYroi € HCHOJB30BAHMEM  MPSIMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUS MPOBOAHUKA OT €r0 JUIMHBIL, IUIOIAAU ITONEPEYHOTO
CEYECHUS U YIEIBHOI0 CONPOTHUBIICHUS BEIIECTBA IIPOBOJIHMUKA, CHIIBI TOKA,
UAYIIET0 Yepe3 IPOBOAHMK, OT HANpsKEHWs HAa  IPOBOJHUKE,
HCCIICJOBAHUE IIOCJIEAOBATENIBHOTO M MAPAJIIEIBHOTO  COCIMHEHUH
IIPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBAHUE, COOUPATH YCTAHOBKY H



BBITIOJHATh M3MEPEHUs, CIEeNys MPEeIOKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNIbTATHI TIOJYYCHHON 3aBUCUMOCTH B BHJIe TAOJIUII U TpauKOB, eaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0BAHUS;

MPOBOJUThL KOCBEHHBIE W3MEpeHUs (HU3NYSCKUX BeMMYUH (yIeabHas
TEIJIOEMKOCTh  BEIIECTBA, CONPOTHUBIICHHWE TMPOBOJHMKA, paboTra U
MOIITHOCTh 3JEKTPUUECKOTO TOKA): MIAHUPOBATh HM3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEIys MPEIIOKEHHON WHCTPYKIIUHU, H
BBIYHCIISATH 3HAUCHHUE BEIIMYUHBI,

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPpHU paboTe ¢ Ja00paTOpHBIM
000opy10BaHUEM;

XapaKTepu30BaTh TMPHUHIMINBI  JACHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHHUYECKUX YCTPONCTB C OTIOPOM HA X OTMHMCAHUS (B TOM YHUCJIE: CUCTEMA
OTOIUICHHS JJOMOB, TUTPOMETp, TTapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUUK DJICKTPUYCCKOW DSHEPTHH, DJICKTPOOCBETHTEIBHBIC MMPHOOPHI,
HarpeBaTeIbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIICKTPUYCCKHEC
PEAOXPAHUTENH, AICKTPOMArHUT, SJIEKTPOBUTATEh TOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBaxX (DM3WYCCKUX SIBIICHHA WM HEOOXOIMMbBIC
¢duznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U HW3MEpPUTEIHHBIC
npuOOPHI 10 CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, IBUTATENIb BHYTPEHHETO CrOpaHWs,
AJNIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBbI JJIEKTPUYECKUX ILEened ¢
MOCJIEIOBATENIbHBIM U TApaJIICNIbHBIM COEMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX IICTICH;

OPUBOIUTH  TpUMEpHl  (HaxoauTh  WHGOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3MYECKUX 3HAHMK B IMOBCEIHEBHOU
KU3HM 11 obecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY>KalOLIEH cpelie;

OCYIICCTBJISITh TOUCK HHPopManuu (U3HUECKOTO COJACpKAHUS B
NHTepHeTe, Ha OCHOBE HMEKIIMXCSA 3HAHUUM W MYTEM CpPaBHEHUSA
JIOTIOTHUTENbHBIX NCTOYHUKOB BBIIEISATH HH(DOPMAITUIO, KOTOpas SABISETCS
MPOTUBOPEUUBOU HIIM MOKET OBITh HEJJOCTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COACPKAHUS, CIPABOYHBIE MaTePUAIIbl, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC MHUCHMEHHBIC W KPATKHUE YCTHBIE COOOIIEHWS,
0000mas wuHpOpMaIUI0 U3 HECKOJbKUX HCTOYHHUKOB (HU3NUECKOTO
coJiep KaHus, B TOM YHCIIC ITyOJIMYHO TTPEICTABIATH PE3yIbTaThl IPOSKTHON



WJIY MCCIIEI0BATEIBCKOM NEATEIBHOCTH, IIPU OTOM I'PaMOTHO UCIIOIb30BaTh
U3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAHUN (HU3UUECKUX
IPOLIECCOB PACHpPENEIATh OOS3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMU, CICIUTh 3a BBIIIOJIHEHHUEM IIJIaHA JCHCTBUU U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBI BKJIAJa B
JNEATENIbHOCTD I'PYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJIECUCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xoniy oOyueHusi B 9 Kiaacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BATh MOHATHS: CHUCTEMA OTCUETa, MarepuajgbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIXKEHHUS, Aedopmalius
(ynpyrasi, 1iacTHueckas), TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP TKECTH, aOCONIOTHO TBEPAOE TEJO,
LEHTP TSKECTU TBEPAOIrO Tella, paBHOBECUE, MEXaHMUYECKHE KoJeOaHUus U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJIHBI, IIIKajIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CHEKTPhl UCIyCKaHUsl M TMOTJIOIIEeHUS, anbda, 0eTa- U raMMa-u3IydeHus,
U30TOIIBL, SIEPHAsl DJHEPTETUKA;

paznuyath sBJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIUHEHHOE ABUKEHHE, CBOOOIHOE
IIaJICHUE TeJI, PABHOMEPHOE JIBMKEHHUE 10 OKPYKHOCTHU, B3AaUMOICHUCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KoJeOaTelbHOEe NIBIKEHHE (3aTyXalolulue U
BBIHY)KJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JIBIJKEHHE, OTPA’KCHUE
3ByKa, MPSAMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAXKEHHE W IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3jioKeHne 0eroro cBeTa B
CIIGKTp M CJOXEHHE CIEKTpPaJIbHbIX LBETOB, JHCIEPCHUsS CBETA,
€CTECTBECHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBCHHUE JIMHEMYATOrO CIEKTPA
U3JIy4YEeHUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOe SIBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUN B
OKpyXatomeM Mupe (B TOM Yucie (PU3NYECKHUE SBICHHUS B TIPHUPOJE:
NPWIKBKI U OTJUBBI, JIBM>KeHUE MIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE
JNBW)KEHUE IKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIyHAaMH, DOXO, IBE€Ta Tell,
ONTUYECKHE SIBICHUS B MPUPOAE, OMOJIOTMYECKOE IEWCTBHE BUIAUMOIO,
yIbTPA(PHUOIETOBOTO UM PEHTTEHOBCKOTO HW3JIYYEHUM, €eCTECTBEHHBIN
pPaauoaKTUBHBIN ()OH, KOCMUYECKHE JIyYd, PATUOAKTHUBHOE H3IIyUCHUE
MPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAJUOAKTUBHBIX W3JYYCHUN Ha



OpraHuU3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACISTh CYIIECTBEHHbIC CBOMCTBA (MpPU3HAKU) (PUBHUECKUX
SIBJICHUM;

OMUCHIBATh U3YYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIIOJIb3Ys
dbu3uUeckue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela IpH
HEPaBHOMEPHOM JBWIXKEHUM, YCKOpPEHHUE, TNepeMelIeHUue, IMyTh, YIJIoBas
CKOPOCTh, CHJIa TpPEHHS, CHJIa YIPYTOCTH, CUJA TKECTH, YCKOPEHUE
CBOOOJIHOTO TMAaJICHUs, BEC TeJla, UMIIYJbC TeJlla, HUMITYJIbC CHIIBI,
MexaHuyeckass paboTra W MOIIHOCTh, MOTCHIMAIbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMATIbHASI YHEPTHS CHKATOU
NPY>KUHBI, KHHETUYECKas SHEPTHs, MOJTHAS MEXaHUYeCKasi SHEPTusl, IEPUo/]
U YacToTa KoyieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CB€Ta, IOKa3aTejdb MPEIOMJICHUS CpEbl), MPH OIMHUCAHUU
PaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIb3YEeMbIX BEJIUYHH,
0003HaYCHUSI W EIUHUIIBI (PU3NUYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMYMHAMU,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHUS SHEPruH, 3aKOH BCEMHUPHOrO TATOTECHUS,
OPUHUMUIT CYNEPIO3UIMUA CWI, NPUHIMUI OTHOCUTEIbHOCTH ['ammies,
3aKoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS! MMITYJIbCA, 3aKOHbI OTPaKEHUS U
IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOT'O YUCET
OpU AJIEPHBIX PEAKIUsAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSCHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YUCIE U B
KOHTEKCTE CUTyalUl MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTEpa: BBISABISITH
IPUYHUHHO-CIIEJICTBEHHBIE CBSA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMOpod Ha 2—3 HW3YYCHHBIX CBOWCTBA (PU3NUYECKUX SIBICHHMH,
(bu3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJ]a4u (OMUPAIOLIKUECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (PU3NYECKHE BETUYNHBI: Ha
OCHOBE aHaJih3a yCJIOBUS 3aJlaui 3aIlMChIBATh KPATKOE YCIOBHE, BHISBIATH
HEJOCTAIONINE WM U30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (DOPMYJIBI,
HEOOXOMMBIE ISl  PEIIeHWs, TPOBOAWTh pAcCUY€Thl H  OICHUBATH
PEATMCTUYHOCTH TIOTYYEHHOTO 3HAUCHUS (PU3NIECKOI BEITMYNHEI;
pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO pEUIUTh MpPpU MOMOIIH
¢u3HUeCKNX METO/OB, HWCIIONB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICISATH
MpoBEPsiIEMOE  MPEIIOJIIOKEHUE, OLECHUBATh MPAaBUIBHOCTh MOpPsJIKa
MPOBEJCHUS  UCCIEIOBAaHUS, JeJaTh  BBIBOJABI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OIBITOB;



NPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBICHUNH WU
(u3nuecKnx CBOWCTB TeNl (M3ydeHUE BTOporo 3akoHa HbproToHa, 3aKoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojieOaHuN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a W KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYABl MaJIbIX KOJI€OaHUH, MPSIMOJIMHEHMHOE PaCIpOCTPAHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs TpeaMeTa B coOuparomieit
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOSITETLHO ~ COOMpaTh yCTAaHOBKY U3 M30BITOYHOro Habopa
000pyTIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTaThI, POPMYIHPOBATH
BBIBO/IBI;

MPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHHI, ONpenesss
CpelHee 3HayeHHe Uu3MepAeMON BeJUYUHBI ((POKYCHOE paccTosHuE
coOuparomieli JTuH3bl), O0O0OCHOBBIBaTH BBIOOp crmocoba H3MepeHUs
(u3MepuTenbHOrO Mpudopa);

NPOBOJIUTh HCCIICIOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIUYHH C
UCTIOIh30BaHUEM IMPSIMBIX H3MEPEHUH (3aBUCIMOCTH ITYTH OT BpEMEHU TPH
PaBHOYCKOPEHHOM JIBIDKEHWM ©0€3 HadaJbHOW CKOPOCTH, TIepuoja
Kosie0aHUii MaTeMaTUYeCKOrO MAasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJIOBAHME, CaMOCTOATEIBLHO COOHMpATh
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl MOJYYCHHOW  3aBHCHUMOCTHU
¢u3nuecKknX BEJIMYMH B BHUAE TaOMUIl U TpaduKoB, JenaTh BBIBOJBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

NPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BETUYUH (CpemHsis
CKOPOCTb U YCKOpPEHHE TeJia IPU PAaBHOYCKOPEHHOM JIBI)KEHHUH, YCKOPEHUE
CBOOOJHOTO TAajeHUsA, >KECTKOCTh NPYXKUHBI, KOI(PIUIIMEHT TpeHHs
CKOJIbKEHUS, MeXaHHueckas paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
KoJIeOaHUI MaTeMaTH4eCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas
CWia coOuWparoIei JWH3bI, PaJUOAKTHUBHBIA (OH): TUIAHMPOBATH
U3MEpEeHHs], COOMpaTh DSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH
U3MEpEHUs, CIeAys MPEIJOKEHHOW HHCTPYKLUHU, BBIYUCIATH 3HAUCHUE
BEJIMYUHBI U aHATU3UPOBAThH MOJTYyUEHHBIE PE3YJbTaThl C YUETOM 3aJaHHON
MOTPEIIHOCTH U3MEPECHU;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
0o0opyT0BaHUEM;

pa3inuyaTh OCHOBHBIC TIPU3HAKM H3YYEHHBIX (QU3UUYECKHX MOJIEICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBI HCTOYHUK
CBETa, JIy4, TOHKAs JIMH3a, IUTAaHETapHAast MOJIETb aTOMa, HyKJIIOHHAsI MOJIEIh
aTOMHOTO S1Ipa;



XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUcCaHUs (B TOM YHCIE:
CHHUIOMETP, NATYUKH TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XO0JIOT, OYKHM, MEepUuckor, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (U3MYECKUX SBICHUH UM  HEOOXOAUMBIE (PU3MUYECcKue
3aKOHOMEPHOCTH;

HCTIOJh30BaTh CXEMBI U CXEMAaTUYHBIE PUCYHKH M3yYCHHBIX TEXHHUYECKHX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPHU
peIIeHnH  y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYEeCKHE CXEMBbI JJIA
NOCTPOCHMS U300paKEHUH B MJIOCKOM 3€pKajie U coOMparomieil JInH3e;
NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHPOPMAIMIO O  MpPUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3NYECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHECHHUS 3/I0POBBS M COOIIOCHHSI HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKpYXKaloUIeH cpelie;

OCYIIECTBJIATh TOHMCK WHQOpMaK (U3NIECKOTO COACPNKAHHUS B
WNuTepnere, caMoCTOSITENbHO (hOPMYIIUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
IYTH OIpeAesIeHUs] JOCTOBEPHOCTU NOJYyUYE€HHOM MH(OpManuyU Ha OCHOBE
UMEIOIIMNXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOYHUKOB;

UCIOJIb30BaTh IPU BBIOJHEHUU Y4EOHBIX 3aJJaHUN HAayYHO-TIOMYJISPHYIO
nuTeparypy GU3NYECKOro COAEpP KaHUsl, CIPABOYHbBIE MATEPHAJIbI, PECYPCHI
cetu MHTepHeT, Bnaaerp NpuéMaMu KOHCIEKTHPOBAHMS  TEKCTa,
npeoOpazoBaHus HHPOPMAITUN W3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAaThl MPOSKTHON UM UCCIIEI0BATEIbCKON
JESTeNbHOCTH, TpPU O3TOM TIPaMOTHO  HCIOJNb30BAaTh  HU3YYCHHBIN
HNOHATUHHBIA ammapar HU3y4aemoro paszena (pU3MKU U CONPOBOXKAATH
BBICTYIIJICHUE TMPE3CHTAMEe ¢ Y4€TOM OCOOEHHOCTEW ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
KoHTpo/bHbI IIpakTHYeckue
n/n NPorpamMmbl Beero o0pa3oBaTe/ibHbIE
e padoThI padoTsbI
pecypchl
Paszpnen 1. @usuka u e€ poJib B NO3HAHMH OKPY/KAIOLIEr0 MUpa
bubmmoreka [{OK
1.1 ®dusuka - HayKa 0O ozie 2
M3Hia - Hayka 0 fpupo https://m.edso00.ru/7f416194
bu6moreka [IOK
1.2 0} 2 2
HBMACCKHE BEMITAHMHbL https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 EcrectBeHHOHA i METOJI MIO3HA 2 1
TECTBEHHOHAYHHBII METOA HOSHAHA https://m.edso0o.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 Crtpoe 1
TpocHE Betiectha https://m.edso0o.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmnorexa [IOK

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



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

bu6mmoreka [{OK
32 Huepuis, Macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cuna. Buget i https://m.edso0.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
42 JlaprieHue KuAKOCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOE AaBeHie 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
5.1 PaGora u MoImHOCTH 3 1 bubmorera [JOK
https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 2 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmmorexa [JOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHoe Bpemst (MToroBast mpoMekyTodHast) 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 13



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

KoanuyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM nuudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble sABJIeHUS
11 C . 7 bu6mmoreka [IOK
' TPOCHHE I CBOMCTBA BElllecTha https://m.edso0.ru/7f4181ce
bu6mmoreka [IOK
1.2 21 1 3
Ternobe mporeccy! https://m.edsoo.ru/7f4181ce
Hroro no pasueny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHMTHbIE SIBJICHUSI
21 DJIeKTPUYECKUE 3apsAbl. 3apsHKECHHBIC Tela v 1 bubmnorexa IIOK
' U MX B3aMMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
22 HocTosHHbIi rekTpHHeckii ToK 20 1 ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 6 1 2
MarsuTHbIe ABICHHS https://m.edsoo.ru/7f4181ce
524 3 4 bubmuoreka [JOK
' JICKTPOMATHHTHA HHTYKHHA https://m.edsoo.ru/7f4181ce
Hroro mo pasueiny 37
PesepBHoe Bpemst (MToroBast mpomMekyTodHast) 3 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 13



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
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgea 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIHCAaHUs https://m.edsoo.ru/7f41a4a6
1.2 B3aumonelictBre el 20 1 3 bubmorexa TOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 1 bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannyeckne Kojae0aHusi U BOJTHbBI
bu6 OK
2.1 MexaHudeckue KojeOaHus 7 1 3 nomoreka I
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJIHBI. 3BYK 8 1 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 1 bubnnoreka [JOK
' DIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBELI€ SIBJEHUS



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

4.1 3aKoHEBI pacopoCcTpaHeHHs CBETa 6 1 bubnorexa [TOK
' pactipoctp https://m.eds00.ru/7f41a4a6
bub6mmoreka [{OK
4.2 1
JIuH3bl U onTHYECKUEe TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bub6mmorexa [{OK
4.3 Pazjiokenue 6€I0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A n 4
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6
TPOCHHE ATOMHOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FLnepHEIC peaxin ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOLYJIb
6.1 [ToBTOpeHuUe 1 0000IIEeHNE COACPIKAHUS 9 bubnuorexa [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 12



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

YYEBHO-METOANYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 9 knacc/ [eppikun A.B., I'yrHuk E.M., O0111ecTBO € OrpaHMue€HHON 0TBETCTBEHHOCTHIO «/IPODAY;
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienne

» Gusuka, 7 knacc/ [eppimkun A.B., O011ecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO «IPODAY; AkuinonepHoe
obmectBo «M3narensctBO «lIpocBemenune»e Ousuka, § kinacc/ Iepoimkun A.B., O0miecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCTHIO «[IPODAY»; AxuimonepHoe obmectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
7 KIIACC
1.PaGoyas nporpamma.

2. Ilporpammbl ocHOBHOTO 00111eT0 0OpazoBanus. dusuka. 7 — 9 knaccel (aBTopbl:A.B.Ileprimkun, H.B. ®unonosuy,
E.M. I'yTHuK).

3. Pabouas nporpamma o ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBUH ¢ BRIOPAHHBIM
y4eOHHKOM:

4. Iepoimkud A.B. ®usuka. 7 kinacc. YueOHHK s 001meo0pa3oBatenbHbIX yupexaeHuii . M.:[poda. 2011

5. Jlykamuk B.U. C6opHuK BompocoB u 3anay 1o ¢usuke. 7-9 k. — M.: [Ipoceemenue, 2010. —192c.

8 KITACC

1. PaGouas nporpamma. dusnka. 7 — 9kiaccel: yaeOHO-MeTo1uueckoro mocodbwus /coct. TuxonopaE.H. — 2-¢
u3g.,crepeotui. —M.: JIpoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 0011eT0 00pazoBanus. dusmka. 7 — 9 knaccel (aBTopbl:A.B.Ileprimkun, H.B. ®unonosuy,
E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBHHU C BRIOpAHHBIM
YICOHHKOM:

4. Tlepeimkua A.B. ®usuka. 7 knacc. YaeOHUK 17151 001meo0pazoBatenbHbiX yupexaernit . M.:[Ipoda. 2011

5. Jlykamuk B.W. COopHuK BopocoB U 3a1a4 mo ¢pusuke. 7-9 ki. — M.: [Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HoypoBHEBBIE CaMOCTOSATEIBHBIC U KOHTPOJbHBIE paboThl. —5-¢ n3manue,- M.UJIEKCA,
2013.

7. Actraxosa T.B. ®@usuka. 7 knacc. Jlabopatopusie pabotsl. Kontponbsubie 3ananus. —Caparos:Jluneit, 2014.



8. «KoHTponbHO-u3MepuTenabHbie Marepuaibl. Puznka. 7 kinacc/Coct. H.W. 3opun. — 2-e u3a.,nepepad. — M.:BAKO,
2013.

9. Mapon A.E. ®usuka. 7 knacc: yauebHo-metoandeckoe nocodue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:

10.A.B. Ilepsikun @usnka-8xi 2017 M. Ipoda

11.H.B. ®unonosuu Meroaunueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTebHbIE U KOHTPOJIbHBIE pa0oThI-8 kinacc 2017 M. Jlpoda

13.B.B. Illaxmartosa ,0O.P. llledep JAuarnoctuueckue padotsl -8 kinacc 2016 M. IIpoda

14.A.E. Mapon, E.A. Mapown, C.B. [To3otickuiit Coopuuk Borpocos u 3amau 2015 M. Jlpoda

9 KJIACC

1. PaGouas nporpamma. dusnka. 7 — 9kiaccel: yaeoOHO-MeTOo1uuecKkoro mocobus /coct. TuxonoBaE.H. — 2-¢
u3g.,crepeotui. —M.: JIpoda,2013. — 398,(2)

2. Ilporpammbl ocHOBHOTO 0011eT0 0OpazoBanusi. dusuka. 7 — 9 knaccel (aBTopbl:A.B.Ileprimkun, H.B. ®unonosuy,
E.M. I'yTHuK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBeTCTBHH ¢ BRIOpPAHHBIM
y4eOHHKOM:

4. Iepoimkua A.B. ®usuka. 7 kinacc. YueOHHK 1 001meo0pa3oBaTenbHbIX yupexaeHuii . M.:[poda. 2011

5. Jlykamuk B.U. C6opHuK BompocoB u 3anay o ¢usuke. 7-9 k. — M.: I[Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HoypoBHEBbIE CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA,
2013.

7. Actaxosa T.B. ®usuka. 7 kinacc. Jlaboparopnsie padbotsl. Kontponbusie 3ananus. —Caparos:Jluneit, 2014.

8. «KontponbsHO-u3mMepurtenbubie Mmatepuainsl. ®usuka. 7 knace/Coct. H.U. 3opun. — 2-e uzna.,nepepad. — M.:BAKO,
2013.

9. Mapou A.E. ®usuka. 7 knacc: yuebHo-MeToaudeckoe mocooue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:
KoHTponbsHbIe 1 camocTosTeNnbHBIE paboThl Mo husuke. 9 knacc: k yueOuuky A.B. [lepeimkuna, E.M. 'ytHuk «®u3uka
9 kmacce» / O.W. I'pomiuieBa. — M.: M3natenscTtBo «OK3ameny, 2014,

Tectsl o gusuke. 9 knacc: k yaeOnuky A.B. Ileperimkuna, E.M. I'ytHuk «®usnka

9 ximace» / O.U. I'pommeBa. — M.: UznarenscTBo «OK3amen», 2010.

®usuka. 9 kinace. TemaTnyeckne TeCTOBLIE 3aganus 1t moAroToBku kK I A, / aBT.- coct.: M.B. boiinenko, O.H.
MupomkuHna. — Apocnasinb: OO0 «Akagemus pa3Butus», 2014.

Marepuan KOMILUIEKTa OJIHOCThIO cooTBeTCTBYET [IpuMepHoii nporpamMme o GuU3MKe OCHOBHOTO 00I1Iero o0pa3oBaHusl,



0053aTEIbHOMY MUHUMYMY COZAEpKaHUs, peKOMeHA0BaH MuHucTepcTBOM o0pa3zoBanus PO. COopHUK 3a7a4 10 (U3HKE.
7-9 xnaccsl - Ilepbimkun A.B.GopHuk 3a1a4 no ¢usuke. 7-9 knaccel - [leppimikun A.B.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

7 KJIACC

1. bubnmuoreka — Bc€ mo npeamery «dusuka». — Pesxum nocryma: http://www.proshkolu.ru

2. BugeoonsiTel Ha ypokax. — Pesxum nocryma: http://fizika-class.narod.ru

3. Enunas xoyekius udpoBbix 00pa3oBaTelbHbIX pecypcoB. — Pexxum noctyma: http://school- collection.edu.ru

4. IuTepecHbIe MaTEpUAIbl K yPOKaM (DH3UKH [0 TEMaM; TECThI 10 TeMaM; HATrJISAHbIC TOCOOUS K ypoKkaM. — Pexum
nocryma: http://class-fizika.narod.ru

5. Iludpossie oOpazoBaTeNbHbBIC pecypchl. — Peskum poctyma: http://www.openclass.ru

6. DNeKTpOoHHBIE yU4eOHUKH 10 dusuke. — Pexkxum nocryma: http://www.fizika.ru

8 KJITIACC

1. bubnuoteka — Bcé 1o npeamery «Dusuka». — Pexxum goctyma: http://www.proshkolu.ru
2. BugeoomnsiThl Ha ypokax. — Pesxkum gocrtyma: http://fizika-class.narod.ru
3. Enunas komneknus mudpoBbIX 00pa3oBaTeNIbHBIX pecypcoB. — Peskum goctyma: http://school- collection.edu.ru
4. InTepecHbIe MaTEpUaIbl K ypOKaM (H3UKH [0 TEMaM; TECThI IT0 TeMaM; HarJIAAHbIE TOCOOUS K ypokaM. — Pexum
nocryma: http://class-fizika.narod.ru

5. Iudpossie oOpazoBaTeNbHBIC pecypchl. — Peskum qoctyma: http://www.openclass.ru
6. DJIeKTpOHHBIC YU4eOHUKH 10 dusnke. — Pesxkum qocryma: http://www.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum gocryma: http://fizika-class.narod.ru
2. Enunas komuteknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pesxxum moctyma: http://school- collection.edu.ru
3. MaTepecHble MaTepraibl K ypokaM (U3HMKH 110 TeMaM; TECTHI TI0 TeMaM; HarJIsAHbIe TTOCOOHS K ypokaM. — Pexum
nocryma: http://class-fizika.narod.ru

4. ludpoBeie 0Opa3oBateabHBIC pecypehl. — Pexxum moctyma: http://www.openclass.ru
5. DnekTpoHHbBIE yu4eOHUKH 10 Pusnke. — Pexxum nocryma: http://www.fizika.ru
6.Jlucranimonnas nkosia Ne368 http://moodle.dist-368.ru/ OtkpsiTeiii kiacc. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTRO.
http://www.openclass.ru/node/109715


http://www.fizika.ru/

7. Enunast komnekius nudpoBbix o0pa3oBaTenbHBIX pecypcoB. http://schoolcollection.edu.ru/catalog/
8. denepanbHbBIN IEHTP HHPOPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB. http://www.fcior.edu.ru/

9. Uutepuet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs10ps» MaTepuaisl o ¢pusuke. http://archive.1september.ru/fiz

11. Aunmanuu ¢pusnyeckux oobekToB. http://physics.nad.ru/

12. )KuBas pusuka: ooyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.htmi

13. dusuka.ru. http://www.fizika.ru/



