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PabGouasi mporpamma
Y4eOHOro nmpeamera
«Duzuka»

YPpoBeHb OCHOBHOTO 00111er0 00pa30BaHMs



HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxxanne mporpamMMbl 1o (U3HMKE HAMpaBlIEHO Ha (POpPMHUpPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YaIOIIMXCS WU OpPraHMU3alli0 HM3yYCHUs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3NKe yUWUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpPEeIMETHBIM pe3yJibTaTaM 00Yy4YeHHUs], a TAKKE
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma 10 (u3HKE YyCTaHABIMBACeT pacmpeielieHne y4eOHOTo
Matepuajia Mo TrojgaM oOyueHuss (MO KJjaccam), MpeajaraeT MPUMEPHYIO
[OCJIEIOBATEIbHOCTh M3yYEHUSI TEM, OCHOBAaHHYI0 Ha JIOTUKE pPa3BUTHUS
IPEIMETHOTO COIEPIKaHUA U yU€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOImuXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LENbI0 OKa3aHUA METOAUYECKOMN
NOMOUIHM YUYUTENIO B CO3/IaHNUU paboueil MporpaMMsl [0 y4eOHOMY MPEIMETY.

du3uka SBISETCA CHCTEMOOOPA3yIOMUM ISl  €CTECTBEHHOHAYYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
W SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouosiorueid, acTpoHomMued u ¢GU3NIECKON
reorpadueli, BHOCHUT BKJIQJ, B €CTCCTBCHHOHAyYHYI0 KapTUHY  MUDA,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro METoja

MO3HAHUS, TO €CTh CIIOCO0a MOJyYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.



Opnna w3 THaBHBIX 337a9 (PU3UIECKOTO O00pa3oBaHUS B CTPYKType OOIIETro
oOpa3oBaHUsS COCTOUT B (DOPMHUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnmkn Ha 0a30BOM ypOBHE TIPEAINOJaraeT OBJIAJICHUE

CICAYIOIIMMHU KOMIICTCHTHOCTAMHU, XapaKTCPU3YIOIIHMMU CCTCCTBCHHOHAYYHYIO

IPaMOTHOCTb:
o HAay4YHO OOBSCHSITH SIBJICHHUS;
o OLICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIEOBAHUS;
o WHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIb30BaTh HAYYHBIE 1I0KA3aTEIbCTBA

JUIS1 TIOJTYYEHHUSI BBIBOJOB.

[enu wu3ydyeHuss (PU3UKK Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoii @exnepauuu, peamu3yOMIUX
OCHOBHBIE  00I11€00pa30BaTENbHbIE MPOrPAMMBI, YTBEPXKIEHHOH pEHICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyyenuss Gpu3uKu:

o npuoOOpeTeHNE MHTEpeca U CTPEMIICHUSI 00yJarouuxcsi K Hay4YHOMY
W3YYEHUIO TIPUPOJIBI, Pa3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

o pa3BUTHE TIPEACTABICHHI O HAy4YHOM METOJE I[IO3HAaHUA U
dhopMUPOBaAHUE UCCIIEIOBATEIHCKOIO OTHOIIECHUS K OKPYKAIOLIUM SIBJICHUSIM;

o dbopMHpoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK PE3ysbTaTa U3yYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

o dbopMupoBaHUE MPEICTABICHUN O POJIU (PU3UKU IS PA3BUTHS APYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

o pa3BUTHE TMPEACTaBICHUH O BO3MOXHBIX chepax  Oymymiei
npoeCCHOHAIBHOM  JCATEIbHOCTH, CBS3aHHOW C (U3HMKOH, IIOJArOTOBKA K

JaabHeUIleMy OOyUYEeHHIO B 3TOM HaMpaBJICHUHU.



JIocTHKeHHE ITHX IeJiel mporpaMmbl 1O (U3MKE HAa YPOBHE OCHOBHOTO
o01mero o0pa3oBaHMs 00ECTICYMBACTCS PEIICHUEM CIEAYIOMNX 3a1a4:

o npuoOpeTeHNe 3HAaHWK O JAUCKPETHOM CTPOCHHUH BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

o PHOOpETEHUE YMEHUH OIUCHIBATh U OOBACHATH (U3HUSCKUE SBIICHHS
C MCTIOJIb30BAHUEM ITOJTyICHHBIX 3HAaHUH;

o OCBOGHHE METOJIOB pEHICHUsS TPOCTCHINMUX pacdYE€THBIX 3amad C
UCTIOJIb30BaHUEM duznIecKux MoOJIeTIeH, TBOPUYECKUX 17§
PAKTUKOOPUECHTUPOBAHHBIX 33]1a4;

o pa3BUTHE yMEHUU HAOIIOIaTh MPHUPOIHBIC SIBICHUS W BBITOJHATH
OMBITHI, JabopaTopHbie pabdOTHI M JKCICPUMEHTAIBHBIC HCCIICOBAHHS C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX IPHOOPOB;

o ocBoeHue mpuémMoB paboTel ¢ uHMOpManHend  (PUNIECKOTO
COJICp)KaHUs, BKJIIOYAas WHQPOPMAIIUI0 O COBPEMEHHBIX JTOCTHIKCHHUSX (DHU3HUKH,
aHaJIN3 U KPUTHYECKOE OLICHUBAaHUE MH(POPMAITUH;

o 3HAKOMCTBO €O cdepamMu TpOodECCHOHATBLHOW  ACSITEIHHOCTH,
CBSI3AHHBIMH C (PU3UKOH, U COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKCHUAX (DU3MUCCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJEI0), B 8

Kkiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HE/IEIIO).

[Ipeasaraemelil B mporpaMmMe Mo (pu3MKe nepeyeHb JadopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Yarommxcs, CucKa AKCIEPUMEHTAIbHBIX 3alaHUi, MPEeAJIaraéMbIX B paMKax

OCHOBHOTI'O T'OCYAapCTBCHHOI'O 3K3aMCHa I10 (bHBPIKC.



COILEPKXAHUE OBYUYEHUSA

7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPY:KAI0IEro MUpa.

@usnka — Hayka o npupojne. SBieHus npuponsl. PU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. W3mepenue ¢uznueckux BeanuuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usnka u Jpyrue ecTecTBEHHbIE HAyKHM HM3Yy4alOT MPUPOLIY.
EcrecTBeHHOHay4YHBII METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MTPOBEPKE TUIOTE3, OOBSICHEHUE

Ha6JIIOIIaGMOFO sBieHus. Onucanue (bHBH“IGCKI/IX SIBIICHUU C ITOMOIIIBIO MOIIGJIGﬁ.

Jlemoncmpayuu.

1. MexaHn4ueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE
SBJICHUS.

2. ®duznyeckue npuoOpsl U NPOUEAYpa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM

U 1M (GPOBBIM TPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1 OmnpeneneHue 1eHbl ASICHUS KAl U3MEPUTEIHHOTO TTpUdopa.

2 N3mepenue pacCTOsIHUN.

3. N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

4 Onpenenenue pa3MepoB MalbIX TEN.

5. N3mepenue temnepaTypbl TPy MOMOIIH KUIKOCTHOTO TEPMOMETPA U
JaTyuKa TeMIIepaTyphl.

6. [IpoBeneHue wucCcaeAOBaHUA 1O MPOBEPKE THUIOTE3bl: JATbHOCTh
noJiéTa IMIapvKa, MyIMIeHHOTO0 TOPU3OHTAIBHO, TeM OO0JbIlIe, YeM OOJIbIlle BHICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUA 0 CTPOEHUM BelllecTBA.



CtpoeHue BemiecTBa: aTOMbl M MOJEKYIbl, HX pa3mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenne wyactul BeniectBa. CBsA3b CKOPOCTHM JIBMKEHUSA YaCTHL C
Temriepatypoii. bpoyHoBckoe mBuxenue, nuddys3us. BzammoneicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHUE T'a30B, KUJIKOCTEN M TBEPABIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

I. Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

2. HaGmronenune nuddysun.

3. HaGmronenue  siBleHUN, OOBICHSIOMIUXCS — MPUTSIKECHUEM — WIIU
OTTAJIKMUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

I. Onenka auamMeTpa aToMa METOJAOM pSAOB (C  HMCIHOJIb30BAaHUEM
dbotorpaduii).

2. OnbITHl IO HAOTIOIEHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

3. OneIThl 1O  OOHAPYXKEHUIO  JEHCTBUSA CHJI  MOJICKYJSIPHOTO
MPUTSHKCHHUS.

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

MexaHnueckoe IBHKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHHM. Pacuér mytu u
BPEMEHU JIBUKEHHUS.

SBneHne uHEpUMU. 3aKOH HMHEpUHMHU. B3auMoAeicTBHE TEN KaKk NPUYMHA
W3MEHEHHsI CKOPOCTM JBHXKEHMsA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULE

00BéMa BellecTBa.



Cuia Kak XapakTEepHCTHKA B3auMOJAEUCTBUS Ten. Cuiia ynpyrocT M 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TshkecTu. Cuila TshKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CnoxxeHnune
CWJI, HAlIpaBJIEHHBIX MO OJHOM mpsMoi. PaBHoxeilicTByromas cwi. Cuna TpeHus.

TpeHHe CKOJIBKCHHUS U TPCHHUC ITOKOA. TpeHI/Ie B IIPUPOAC U TCXHHUKC.

Jlemoncmpayuu.

1. Habnrogenne MeXaHn4ecKoro IBUKEHHUS TENa.

2. H3mepenne ckopocTy NpsIMOIMHENHOTO ABMXKEHUS.

3. HabGnronenue siBeHUs] HHEPLIMH.

4. HabGnronenue n3MeHeHnsl CKOPOCTH MPU B3aUMOIEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

6. CroxeHune CHJI, HaIlPaBJICHHBIX IO OJTHOM ITPSMOM.

Jlabopamopnwie pabomul u onvimol.

I. OnpeneneHne CKOPOCTH PABHOMEPHOTO JBWXKEHUs (IIapuka B
KUIKOCTH, MOJIEIH 3JEKTPUUECKOT0 aBTOMOOUIIS U TaK Jajee).

2. Omnpenenenne CpeHe CKOPOCTH CKOJIbKEHUS OpycKa WIH IIapHKa Io
HAKJIOHHOU TUTOCKOCTH.

3. OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4 OnBbITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh PACTSKEHUS
(nedopmanumn) npyKUHBI OT TPUIIO)KEHHOW CHUJIBL.

5. OMnBIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHUS
OT Beca TeJjla U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paszpneu 4. JlaBiieHue TBEPABIX TeJl, )KMAKOCTEH M ra30B.

Hanenue. CriocoObl YMEHBIIICHUS M YBEIIMUEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTh JABICHUS JKUJIKOCTU OT TiyOuHbl. ['mapocraTmdeckuit

napajsokc. Coolaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.



Atmocdepa 3emnu u atmochepHoe aBieHHe. [IpuduHbBI CylecTBOBAaHUS
BO3MyIIHONW 000youkn 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlercTBUE )KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO0. BeITaIKMBaromas

(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.

2. [Iepenaua naBieHUS KUJIKOCTHIO U Ta30M.

3. CooOmaromuecs cocy/pl.

4 I'mpapaBinueckuil mpecc.

5. [IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.

6. 3aBHUCHUMOCTH BBITAJIKUBAIONIEH CUITBI OT 00bEMA TOTPY>KEHHON YaCTU
T€Ja U MIIOTHOCTH )KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. VYcnoBue miaBaHWs TeNl: [UIABAHWE WM TMOTPYKEHUE TEl B

3aBUCUMOCTH OT COOTHOIICHUS TIJIOTHOCTEH Tejia U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanne 3aBUCMMOCTH Beca Tela B BoJAE€ OT 00bEMa
MOTrPYyXEHHON B KUJIKOCTh YacTH TeJa.

2. OnpeneneHue BBITAJKUBAIONICH CHJIBI, JIEHCTBYIOIIEW Ha TeJo,
IIOIPYKEHHOE B JKUIAKOCTbD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIbI, JEUCTBYIOIIEH HA
TEJIO B KUJKOCTH, OT MACChI TENA.

4. OMnBITEI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOU B KHUIAKOCTh YaCTU
T€Ja U OT MJIOTHOCTHU KUJKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOAKU W

OIIpPEIEIIEHUE €€ IPYy30NI0ABEMHOCTH.



Pa3nen 5. PaGora u MOIIHOCTD. JHEpPrusi.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeiec MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[lpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBWiIa pPaBHOBECHS phluara K OJIOKY.
«3on0otoe mpaBuio» MexaHuku. KIIJ mnpocteix wmexanu3moB. IIpocTeie
MEXaHHU3MBbI B OBITY U TEXHHUKE.

Mexanudeckass dHeprus. KuHeTwdeckas W TIOTCHIMAIbHAs DSHEPTHSL.
[IpeBpailieHre 0OJTHOTO BHJIa MEXAHUYECKOU IHEPTUM B JIPYTrOd. 3aKOH COXpaHCHUS
DHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. [Tpumepsbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Onpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBHXKCHHUU

TCJa I10 FOpH3OHTaHBHOﬁ ITOBCPXHOCTHU.

2. HccenmenoBanne ycioBHil paBHOBECHS pblyara.

3. N3mepenune KII/] HaKJIIOHHOM MJIOCKOCTH.

4. N3ydenune 3akoHa COXpPaHEHUSI MEXAHUYECKON YHEPTHUU.
8 KUIACC

Pa3nen 6. TenioBblie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUH CTPOCHHUS
BelecTsa. Macca U pa3mepbl aTOMOB M MoJIeKYJd. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopnenn TBEPAOro, >KUAKOIO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOH TEOPHH.
CMaurBaHMe U KanWUIIPHBIE sIBIEHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS

yacTull. BuyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHMS BHYTPEHHEH JHEPTHUU:



Terionepeaaya U COBEPILECHHE paboThLI. Bunbl TEIUIoNEepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3ITyUYEHHUE.

KonuyecTBo TemnoTel. YaenbHasi TEIVIOEMKOCTh BellleCcTBa. Terioo0OMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcmapenue. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JTaBJICHHSL.

BrnaxHocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Mpuniuner pabotsl TeruioBbix nBurareneit KIIJ[ TerioBoro asuratesns.
TenoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKoH COXpaHCHHUA U IPCBPALICHNUA SHCPI'NH B TCIVIOBBIX ITPOLICCCAX.

Jemoncmpayuu.

1. HaOmronenre OpoyHOBCKOTO JABUKEHUS.

2. Hab6monenue nuddysuu.

3. HabGnroneHue siBJCHUI cMaurBaHUS U KalTWJUTSIPHBIX SIBJICHHM.
4 HaGmronenue TemioBoro pacuupeHus Tel.

5. W3meHenue naBiieHUs ra3a NpU W3MEHEHUU O0BbEMA M HarpeBaHUU

NI OXJIAXKICHUMH.

6. [IpaBuna n3MepeHust TeMIiepaTyphl.

7. Buap! Teruionepenaym.

8. OxJtaXkeHue Ipyu COBEPIICHUH pabOThI.

9. HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEN Pa3JIUYHBIX BEIIECTB.

11. HaOnrogeHue KUIIEHUS.

12. HabGmroneHue MOCTOSTHCTBA TEMIIEPATYPHI TIPH TIABJICHUU.
13. Moxaenu TemIoOBEIX ABUTATENIEH.

Jlabopamopnwie pabomul u onvimol.



1. OnbITel 1O  OOHApYXEHUIO  JEUCTBUS CHJI  MOJEKYJSPHOTO

NPUTSHKEHUS.
2. OmnBITHI 110 BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WJIM caxapa.
3. OmnbITEl O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH

Y TBEPJBIX TEII.

4. Omnpenenenue AaBiIeHUS BO3yXa B OalNIOHE IIMPHULIA.

5. OMnBbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3/JyXa OT €ro
00BbEMa U HArPEBAHUS WM OXJIAXKICHUS.

6. [IpoBepka THUIOTE3bl JWHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOWMKA
KUJKOCTH B TEPMOMETPUUECKON TPyOKe OT TeMIIepaTyphl.

7. HabGmronenne u3MeHeHHs BHYTPEHHEH HSHEpruu Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccnenoBanue sBiIeHUs TEINIOOOMEHA TIPU CMEIIMBAHUM XOJIOAHOU U
ropstuer BOJIBL.

9. OnpeneneHue KOIUYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJOW IIPH
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10.  Omnpenenenue ynenbHON TETIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npoliecca UCHapeHusl.

12.  OnpeneneHre OTHOCUTEIBLHOM BIa)KHOCTH BO3AyXa.

13.  OmnpeneneHue ynenbHON TEIUIOTHI IUIABIEHUS JIbAA.

Pa3znes 7. JiaekTpuveckue ¥ MAarHUTHbIE SIBJICHHS.

OnexkTpuzaums Ten. J[Ba poma dIeKTpUUYECKUX 3apsloB. B3ammopnerncrBhe
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJITUYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TETIAMH ).

Onektpuueckoe noJie. Hanpsox€éHHocTh anekTpuyeckoro mnons. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsgoB. DJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsi.
Crpoenne aroma. I[IpOoBONHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHECHUS

QJICKTPHUYICCKOI'O 3apsaa.



DNEeKTpUYECKUA TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onextpuyeckas 1nenb. Cuia Toka. DJNEKTPUYECKOE  HANpPsLKEHHE.
ConpoTuBiIeHHE NPOBOJHUKA. ¥YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnenoBarenbHOoe W HapalUIEIbHOE  COEOUHEHHE
MIPOBOIHUKOB.

PaGota u MoOIIHOCTH dJEKTpUyYecKoro Toka. 3akoH J[xoyns—Jlenna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHblE ~ MarHuThl.  B3anmoneicTBUE  NMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHoe 1oJjie 3eMJId U €ro 3Ha4eHUe JJIs KU3HU Ha 3eMle.
Oneir  Opcrega. MarauTHoe TMoOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHME 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE.

Onbitel Dapanes. SABnenune snekTpomMariuTHON nHAYKIMU. [IpaBuiio Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpavuu.

1. DneKTpu3aius Tel.

2. JIBa pona 3JIEKTPUYECKUX 3aPSIOB U B3aUMOJICHCTBUE 3aPSIKCHHBIX
TeJ.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DJIeKTpOCTaTUUECKAst HHAYKITHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH W TUSJICKTPUKHU.

MO)ICJ'II/IpOBaHI/IC CUJIOBBIX JIMHUM QJICKTPHUYICCKOTO IT0JIA.

® N AW

M cTOUYHMKH MTOCTOSTHHOT'O TOKA.



9.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10.  DneKTpU4ecKHUil TOK B AKUJIKOCTH.

11. T 'a3o0BbIl pazps.

12. H3mepeHwne Cuibl TOKa aMIIEPMETPOM.

13. M3mepeHune 3IEeKTPUUECKOTO HAMPSKEHUS! BOJTBTMETPOM.

14.  Peocrtar u MarasuH CONPOTHUBIICHUMN.

15. B3aumojeiicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MopaenrpoBaHUE HEBO3MOKHOCTH PA3JAEIEHUS MOJIOCOB MarHuTa.

17.  MopaenupoBaHHE€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHuTOB.

18.  OmseIT Dpcrena.

19. MarnutHoe 1ojie Toka. DIEKTPOMArHHuT.

20. JleucTBHE MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

21.  DneKTpOJBUTaTENb NOCTOSHHOTO TOKA.

22. HccnenoBaHue SIBIECHUS SJIEKTPOMATHUTHOW MHIYKIUU.

23.  Omnertel Papajes.

24. 3aBUCHMOCTb HANpABICHUS HHAYKIMOHHOTO TOKAa OT YCJOBUU €r0
BO3HUKHOBEHUS.

25.  DeKTporeHeparop NOCTOSTHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1. OneITel TIO HAOTIOMEHUIO SJIEKTPU3ANMKM TEJl WHAYKIUEH W TIpH
COTPUKOCHOBEHHH.

2. HccnenoBanne AEUCTBUS DJIEKTPUYECKOTO MOJIA HAa MPOBOAHUKH M
JTUDJICKTPUKH.

3. COopka u mpoBepKa pabOThI JIEKTPUICCKON LI MOCTOSHHOTO TOKA.

4, W3Mmepenre u peryIupoBaHKe CHITbI TOKA.

5. H3mepenne u peryanpoBaHue HAMPSHKEHUS.

6. HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Ye€pPe3 PE3UCTOP, OT

COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSIHKCHUSA Ha PE3UCTOPC.



7. OnbITel,  JEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUUYECKOTO
COIIPOTHUBIICHUSI MPOBOJAHUKA OT €r0 JUIMHBI, TJIOMIAAU IOMEPEYHOTO CEYEHUsS U
Marepuaa.

8. [IpoBepka mpaBuiia CIIOXKEHUS HANPSIKEHUN TPHU IOCIEIOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBwiia Juisi CHIIBI TOKA MPH MAPAIIIETBHOM COCIUHEHUHU
PE3UCTOPOB.

10. Omnpenenenne pabOThl AJIEKTPUUECKOTO TOKa, UAYIIErO uepes
pE3UCTOP.

I11. OmnpeneneHrie MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISEMOM Ha
pes3ucrope.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YEpe3 JIAMIIOUKY,
OT HANpsSHKEHUS HA HEW.

13.  Omnpenenenune KIIJ] HarpeBatens.

14. HccnemoBaHue MarHUTHOTO B3aMMOJICCTBUS MMOCTOSIHHBIX MAarHUTOB.

15. H3ydyeHWe MarHUTHOTO TIOJS TOCTOSIHHBIX MArHUTOB TMpPH HX
00BbEIMHCHUU U Pa3JICTICHUH.

16. HccnemoBaHue [EUCTBUS SJIEKTPUUYECKOTO TOKA HAa MarHUTHYIO
CTPEJIKY.

17. OmnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBHS
KaTYILIKU C TOKOM U MarHuTa OT CUJIbl TOKAa U HAIIPaBJICHHS TOKA B KaTYIIIKE.

18. HM3ydeHue neMCTBHSI MArHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

19. KoncTtpyupoBaHue v usyueHue padboThl 3JEKTPOABUTATEIS.

20. Msmepenue KII/ anexkTpoaBUraTeabHON yCTAaHOBKH.

21.  OnpITl MO HUCCIEAOBAHUIO SIBICHUSI 3JIEKTPOMArHUTHOW WHAYKIIHUU:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgea 8. Mexannueckue siBJICHUS.



Mexanuueckoe pABwkeHue. MarepuanbHas Touka. Cucrema oOTcY€Ta.
OTHOCHUTEIIBHOCTh MEXAHHYECKOro JABWKEHUS. PaBHOMEpHOE HPSIMOJIUHEHHOE
nBrxeHne. HepaBHoMepHOE NpsMonnHETHOE nBMKEeHHE. CpelHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOycKOpeHHOE MpsiMOJIMHEIHOE JBHkeHHE. CBOOOAHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE nBH>KEHHE O OKpYykHOCTH. Ileproa m vacrora oOpalleHus.
JIuneiiHas u yriaoBas CKOpOCTH. LleHTpocTpeMuTenbHOE YCKOPEHUE.

IlepBbiii 3akoH Hprotona. Bropon 3akon Herorona. Tperuin 3akoH
Hprorona. [IpuHImn cynepno3unuu cui.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHMs CKOJIBKEHUS,
CUJIa TPEHUS ITOKOs, IPYTUE BUABI TPEHHUS.

Cuna TSXKECTH M 3aKOH BCEMUPHOIO TATOTEHHs. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxkenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOU TOUKH. AOCOIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. I3MeHeHne nmnyiibca. MMIynbc cuiibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa cHil TSXKECTH, YHOPYroOCTH,
TpeHust. CBs3b d3Hepruu u padotel. [loTeHnnanbHast SHEPrus Teaa, NOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxaTtou npyxxuHsl. Kunernueckas

sHeprus. Teopema 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU

SHEPIHUH.
Jemoncmpayuu.
1. HaOmroierre MexaHn4eCcKoro JABMIKSHHS TeJla OTHOCHTEIIBHO Pa3sHBIX

TEJI OTCUETA.
2. CpaBHeHME NyTEW U TPACKTOPUM JBUKEHUS OJTHOTO M TOrO K€ Tela

OTHOCHUTCIIBHO pa3HbIX TCJI OTCUETA.



N3mepeHre cKopoCTU U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUXKECHMUSL.

HCCJ’ICI{OB&HI/IC IMIPHU3HAKOB PaABHOYCKOPCHHOI'O JIBHUKCHU .

nookhw

HaOnronenue nBHKEeHUS Tella 0 OKPYKHOCTH.
6. Habnrogenne MexaHUYeCKUX SIBICHWH, MPOUCXOIAIIUX B CHUCTEME
orcuéra «Temexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKECHUU

OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

7. 3aBUCUMOCTh YCKOPEHHSI Tejla OT MacChl Tejla U JECUCTBYIOIIEH Ha
HETO CHUJIBL.

8. HaOmnronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEIL.

9. M3meHeHnue Beca Tela Mpyu yCKOPEHHOM JBHKECHUH.

10. TIlepemaya ummyJsbsca Ipy B3aUMOJEHCTBUAN TEN.

11. TlpeoOpa3oBaHus YHEPTUU MTPU B3AUMOJEHCTBUU TEI.

12.  CoxpaHeHue uMITyJIbca IPU HEYNIPYTOM B3aUMOJICHCTBUU.

13.  CoxpaHeHue UMITyJibca MPHU aOCOIIOTHO YIPYTOM B3aUMOAECHCTBUH.

14. HalGmroneHne peakTUBHOTO ABUKEHUS.

15. CoxpaHeHue MEXaHUUECKON SHEPTUU IIPU CBOOOIHOM IaICHUH.

16. CoxpaHeHue MEXaHMYECKOW SHEpPruM MpU JABWXKEHUM Tejla TOJ
JIEVUCTBUEM ITPYKUHBL.

Jlabopamopnwie pabomul u onvimol.

I. KoHcTpynpoBanne  Tpakta I pa3roHa MW JAJIBHEMIIETO
PABHOMEPHOTO IBUKEHUS IIAPUKA WU TEJIECKKHU.

2. OmnpeneneHue CpeiHe CKOPOCTU CKOJIBXKEHUS OpycKa W JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JBHKEHHUH 11O
HAaKJIOHHOM IJIOCKOCTH.

4. HccnenoBanre  3aBUCUMOCTH ~ IYTH  OT  BpPEMEHM  IIpHU

PaBHOYCKOPEHHOM JIBHKEHUU 0€3 HaYaJIbHON CKOPOCTH.



5. [IpoBepka rumoTesbl: €ciu MPU PaBHOYCKOPEHHOM IBMXXEHHU O€3
HAYaJlbHOM CKOPOCTH IyTH OTHOCSATCS Kak pAJd HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MMPOMEKYTKH BPEMEHHU OJMHAKOBBI.

6.  HccrnemoBaHue 3aBUCUMOCTH CHJIBI TPEHHUSA CKOJBKEHUS OT CHIIBI

HOPMAJIBHOT'O OAaBJICHHA.

7. Omnpenenenue Kod(puLUEHTa TPEHUS CKOJIBXKEHHUSL.
8. Onpenenenue KECTKOCTU NPYKUHBI.
9.  Omnpenenenue pabOTHl CHIbI TPEHHsI NP PABHOMEPHOM JIBUYKEHUU

T€JIa II0 TOPU30HTAIBHON MOBEPXHOCTH.

10. Omnpenenenue pabOTHl CUJIBI YOPYrOCTH TpPU TOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. M3ydeHue 3aKOHA COXPAHEHHS IHEPTHM.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

KonebGarenbHoe aBmkeHne. OCHOBHbBIE XapaKTEpUCTUKU — KOJeOaHUM:
[IEpUOJ, YACTOTA, AMIUIMTYAAa. MaTeMaThndecKuid W NPYKWHHBIA MAasSTHHKU.
[TpeBpareHre sHepruu Npu KoueOaTeIbHOM JBHKEHUU.

3aryxatouue  kosneOaHud.  BbelHykIeHHble — koneOanusa.  Pe3oHaHc.
Mexanuuyeckue BosiHBI. (CBoiicTBa MeXaHWYeCKuX BOJH. IIpomonbHble W
NONEpeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKocTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. Habmonenue xonebaHuii Tea MoJ AeWCTBUEM CHIIBI TSDKECTU U CHIIBI
YOPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

3 HabmoieHue BbIHYKIEHHBIX KOJIEOaHHUM U pe30HaHCca.

4. PacnipocTpaneHnue npo10ibHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).

5

Ha6J'HOI[eHI/I€ 3aBUCUMOCTH BBICOTHI 3BYKa OT HaCTOThI.



6. AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnwie pabomel u onvimol.

1. OnpeneneHrue YacToThl M Tepuoja KojeOaHWil MaTeMaTH4eCKOro
MasiTHUKA.

2. OnpeneneHue YacToThl W Nepuoja KojiebaHUW  MPYKUHHOTO
MasTHHUKA.

3. HccnenoBanre 3aBUCUMOCTH TMEpHUOJia KOJIEOAHUN MOJBEHIEHHOTO K

HUTHU I'Ppy3a OT JJIMHBI HUTH.

4. HccnenoBanve 3aBUCHMOCTM MepUoAa KOJIEOAHWMH MPYKUHHOTO
MasTHUKA OT Macchl Ipys3a.

5. [TpoBepka HE3aBUCUMOCTH MepuoJia KoieOaHuil Ipy3a, MOABEIIEHHOTO
K HUTH, OT MaccChl Ipy3a.

6. OnbITEl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb IIEpHOAa KOJIeOaHUIt
IPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. N3mepeHue yckopeHusi CBOOOIHOTO MaieHUsI.

Pasznes 10. D1eKTpOMArHuTHOE 1MOJI€ H JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  MOJIE.  DJIEKTPOMAarHuTHele  BOoiHBL.  CBOKMCTBa
JIEKTPOMArHUTHBIX BOJH. lllkaysa 37€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3U.

DIJIEKTpOMAarHuTHas npupojia ceera. CKOpocTh cBeTa. BOMHOBBIE CBOMCTBA

CBETa.
Hemoncmpavuu.
1. CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
2. BoaHoBBIE CBONCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.
1. M3ydyeHne CBOMCTB  JJIEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIC ABJICHHUSA.



JlyueBas  mogmens»  cBera.  Mcrounmkm — cBera.  lIpsamonunerHoe
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [1mockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomieHUs cBeTa. [logHOEe BHyTpeHHee
oTpaxkeHUEe cBeTa. lcronb3oBaHUWE TMOJHOTO BHYTPEHHETO OTPaXCHHS B
ONTUYECKUX CBETOBOAX.

Jlmaza. Xox nydeir B smH3e. OnrTudeckas cucrema Qoroarnmapara,
MUKpPOCKOIIa M Teyeckona. ['Jla3 kak onTuYeckas cucrema. biu3opykocTh u
JATbHO30PKOCTb.

Paznoxxenue Oenmoro cBera B chnektp. Omnbitel HeloTona. CroxeHue

CIICKTPAJIbHBIX IIBCTOB. I[I/ICHepCI/IH CBCTa.

JHemoncmpayuu.

I. [IpsiMosIMHEHOE pacIpOCTPaHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [lonyyenne wu300paK€HUI B IJIOCKOM, BOTHYTOM U BBIIIYKIOM
3epKaJIax.

4. [IpenomiieHue cBeTa.

5. OnTuyecKuil CBETOBO/I.

6. Xop nydei B coOuparorei JInHse.

7. XOoJ ny4yeln B pacCenBAIOIIECH JIMH3E.

8. [Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

9. [TpuHuun aevictBus poToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mogenp riaaza.

11. Pa3noxxenue 6e10ro cBeTa B CIICKTP.

12. TlomyueHue Oe0ro CBETa MPH CIOKEHUM CBETA Pa3HBIX I[BETOB.
Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanre 3aBUCUMOCTH yria OTPa)KEHHS CBETOBOrO Jiyda OT

yTJia MaJIeHusl.



2. W3ydyeHne XapaKTepUCTHK H300paKeHUs TNpeaMeTa B IUIOCKOM
3epKaie.

3. HccnenoBanye 3aBUCHMOCTH YIVIA IIPEJIOMIIEHUS CBETOBOTO JIyda OT
yria najeHusl Ha TPAHULE «BO3LYX—CTEKIION.

4. [Tosryuenue n300paxeHUi ¢ MOMOIIBIO COOMPAIOLIEH JINH3HI.

5. Omnpenenenne (OKYCHOIO  pacCTOSHUS W ONTHYECKOM  CHJIBI
coOMparone JTUH3HI.

6. OMBITHI 10 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmnBITHI 0 BOCTPUATHUIO [BETA IPEIMETOB MPU WX HAOIIOJACHUN Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3nen 12. KBanToBbI€ SIBJICHHUS.

Omneitel Pezepdopaa un mnanerapuas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIoleHre cBeta aToMoM. KBaHThI. JIMHeWYaThle CIEKTPBI.

PagnoaktuBHOCTh. Anb(a, 6eTa- u raMma-uzinydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiueHus. [lepuon nomypacnaza aTOMHBIX sIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJlOBOTO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3aeprun CosHIa U 3BE3 .

Anepnas sHepretvka. JIeHCTBUS pPAIMOAKTUBHBIX HW3JIYYEHUNW HA IKUBBIC

OpTraHU3MBlI.
Hemoncmpavuu.
1. CrekTpbl U3Ty4YEHHUS U TTOTJIONICHUS.
2. CrexTpsl pa3IM4yHbIX Ta30B.
3. CnekTp Boaopoa.
4. Hab6mronenue Tpekos B kamepe Bunbcona.
5. Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.
6. Peructpanus uzinyuyeHus: IpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.



1. HabnrogeHue CruionHbIX U JIMHEWYAThIX COEKTPOB U3Ty4YEHHUS.

2. HccenenoBanne TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMOZHOMY
nyTH (1o ¢otorpadusim).

3. W3mepenne paanoakTUBHOTO (OHA.

IToBTOpPHUTENIHLHO-00001AIOIIHIA MOYJIb.

[ToBTOpUTENBHO-00001IAtOIINK MOTYJIb IPEIHA3HAYEH /ISl CUCTEMATU3AlUN
U 0000IEeHWS TPEIMETHOTO  COACp)KAaHWS ©  OMbITa  JCATEIBHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy MO (usuke g oO0ydarommxcs,
BBIOPABIIIKX ATOT yYEOHBIN MpeIMeET.

IIpu “3ydeHnr TaHHOIO MOJYJISI PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIICJOBAHUS
SBJIICHUA TPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSAMH OOBACHATH (pU3nyeckue
SBJICHHs, IPUMEHAS IOJyYCHHBIC 3HAHWSA, pelaTrh 3aJaud, B TOM YMHCIIE
KAueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMIIMAIBHO AEATEIBHOCTHBIN XapaKTep JTaHHOIO Pa3zesia pean3yeTcs
3a cuér TOro, 4yro oOyyarolluecs BBIIOJHAIOT 33aJaHUs, B KOTOPBIX UM
npeajiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUW pacrno3HaBaTh WU HAYYHO OOBICHSITH
(bu3nyecKue BIEHUS B OKPYKaOIIEeH MPUPOJIE U TOBCEAHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUH, B TOM
YHUCIIe 1S IPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHSTH HAyYHbIE OCHOBBI HAN0OJIEe BaKHBIX TOCTUKEHUIN COBPEMEHHBIX
TEXHOJIOTHI, HAIlpUMEpP, IPAKTUYECKOTO HCIIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IMPEBPAILECHMS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB

HHEPTUU.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne U3k Ha ypOBHE OCHOBHOTO OOIIIEr0 00pa30BaHus HAIIPABJICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

B pesyaprare wu3ydeHus QUMK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOydaromnierocsi 0yayt copMuUpoBaHbl CIAEAYIOIIUE JTUYHOCTHBIC
pE3yNbTATHI B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMSA:

[] mposiBIEeHHWE UHTEpeca K HUCTOPUA U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (pu3M4YecKor HayKH;

[] HIEHHOCTHOE OTHOLIEHHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

[] TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJIEHHUH OOILECTBEHHO
3HaYUMBIX U ATHYECKHUX NpOOJIeM, CBA3aHHBIX C TMPAKTUYECKUM IPUMEHEHUEM
JTOCTUXKEHUU PUBHUKY;

[] 0co3HaHHE Ba)>XHOCTHU MOPAJIBHO-3TUYECKUX MPHUHIMIIOB B ACSATEIBHOCTH
YUYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

(1 BocHmpusiTHE JCTETUYECKUMX KadecTB (U3MYECKOM Hayku: eé
TFapMOHUYHOT'O MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMS:

[] oco3HaHHE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO WHCTPyMEHTa
[I03HAHHUSI MHpPA, OCHOBBI Pa3BUTUSA TEXHOJOTWH, BAXXHEHILIEH COCTaBISAIOLLECH
KYJIBTYPBbIL;

] pa3BUTHE HAy4YHOM JTHOOO3HATEIHLHOCTH, MHTEPECA K MCCIIEIOBATEIbCKOM

JIeSITCIIbHOCTH;



S) ¢opmupoBaHuss KYJBTYPbI 340POBbSI M  3MOLHOHAJIHLHOIO
OJ1aromoJryums:

[] oco3HaHHME IIEHHOCTU O€30IMacHOro o0pas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH NpaBWJ O€30MacHOro0 MOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM OO0OpYIOBAaHHEM B
JIOMalIHUX YCIIOBHUSIX;

[l chopMHUpPOBAaHHOCTH HaBBIKA peQIIeKCHM, MPU3HAHHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro 4eiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

[] aKTMBHOE y4dacTHE€ B PEIIECHUU MPAKTUYECKHX 3aaad (B pamMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3aly, ropoja, Kpas) TEXHOJOTMYECKOW U COLUaJIbHOU
HaIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U PU3NYECKUX 3HAHMIA;

[] uHTEpec K NPAKTHUECKOMY H3YyUYEHUIO NPOPECcCHil, CBS3aHHBIX C
bu3uKoN;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

[l opueHTanus Ha NpUMEHEHHE (PU3NUECKUX 3HAHUN AJI pelleHus 3a7ad B
0o0JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKA UX
BO3MOYKHBIX ITOCIICICTBUU I OKPYKAIOILIEH CPEbl;

[] oco3HaHue II100aTBFHOTO XapakTepa HKOJIOTUYECKUX MpoOsieM U MyTel ux
pEelLIeHHUS;

8) ajanTanuu K M3MEHAIIIMMCH YCJIOBHAM COLMATBHOM M NMPHPOAHOM
cpeabl:

[] moTpeOHOCTh BO B3aMMOJEWUCTBUM MPU BBINOJIHEHUH HCCIEIOBAaHUN U
IPOEKTOB (PU3UYECKOM HANIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

[] TOBBIIIEHHE YPOBHS CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO
NESATEIbHOCTb;

] morpeObHOCT, B (OPMHUPOBAHMM HOBBIX 3HAHWN, B TOM YHCIIE

dbopMyIUpoOBaTh UACH, TOHATHUS, TUTIOTE3bI O GPU3UYECKUX 0OBEKTAX U SABJICHUSX;



] oco3Hanme neUIMTOB COOCTBEHHBIX 3HAHWUW W KOMIIETCHTHOCTEH B
o0nactu GU3HKHY;

) miaHUpOBAaHME CBOETO Pa3BUTUS B MPUOOPETEHUU HOBBIX (PU3UYECKUX
3HAHUIM;

[J cTpemyieHHME aHalu3UupoBaTh U BBIABIATH B3aUMOCBS3M IPUPOJIBI,
0OIIECTBa U PKOHOMHKH, B TOM YHKCJIE C UCTIOIb30BAHUEM (PU3NYECKUX 3HAHM;

[] omeHKa CBOMX JEHUCTBUM C Y4ETOM BIIMSIHUS Ha OKPYKAIOIIYIO Cpeny,

BO3MOJKHEIX TJ100aIbHBIX HOCHCHCTBHﬁ.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbprate ocBoeHHS TPOrpaMMbI 10 (U3MKE Ha ypPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEeIIbHBIC YHUBEPCAIbHBIC YICOHbIC IEHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHBIC  JICHCTBHS,  PETYJISTHBHBIC

YHUBEpCaIbHbIC YUeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

Ba3oBble Jiornyeckue 1eicTBUA:

o BBISIBIIAITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BICHUIN);
o yCTaHaBJIMBATh CYIIECTBCHHBIA MPU3HAK KIacCU(PUKAIINKN, OCHOBAHUS

JUTs1 000OILEHUS U CPaBHEHUS;

o BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B PAcCCMaTPUBAEMBIX
dakTax, TaHHBIX 1 HAOIIOICHUSIX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSIM;

o BBISIBJISITH ~ MPUYMHHO-CJICICTBEHHBIC  CBSI3W  TMPH  M3yYEHUU

(I)I/ISI/I‘-ICCKI/IX SIBJICHUM U IponeccCcoB, AC€IaTb BbIBOALBI C HCIIOJIIB30BAHUCM



JNEAYKTUBHBIX W WHAYKTUBHBIX YMO3aKJIIOUCHWH, BBIABUTATh THUIIOTE3Bl O
B3aMMOCBSI3SIX (PH3NUECKUX BEITUYHH;

o CaMOCTOSITEJIbHO BBIOMPATh CMOCO0 pelICHHs Y4eOHON (Pu3nuecKoi
3amaun  (CpaBHEHHWE HECKOJBKHMX BapHaHTOB pEIICHHs, BBIOOp Hamboee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIZICTICHHBIX KPUTEPHEB).

Ba3oBble ucciieqoBareLCKHe 1eCTBUSA:

o UCIIOJB30BaTh  BOINPOCHI KaK HUCCIEAOBATEIbCKUNM HHCTPYMEHT
MMO3HAHUS;
o MPOBOJIUTh IO CaMOCTOATEIBHO COCTABJICHHOMY IIJIAHY OIIBIT,

HECJIOKHBIN (PU3NUECKUI SKCIIEPUMEHT, HEOOBILIOE UCCIE0BaHUE (PUZUUYECKOTO
SIBJICHUS,

o OLICHMBAaTh HAa NPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMaLHNIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

o CaMOCTOSITETbHO  (popMyupoBaTh OOOOIIEHUS U  BBIBOJLI  IIO
pe3ynbTaTaM NPOBEAEHHOTO HAOJIIOICHHUS], ONIBITA, UCCIEAOBAHMS;

o IPOrHO3UPOBAaTh BO3MOXKHOE JajibHEHIlIee pa3BUTHE (PUINUECKUX
MPOLIECCOB, a TAaKXE BBIABUTATh NPEAINOJIOKEHUS 00 WX Pa3BUTUHM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

o OPUMEHATh PA3TUYHBIE METOJbl, MHCTPYMEHTBI M 3alpocChl MpHU
MOUCKE M O0TOOpE MH(POPMALMK WM JAHHBIX C YYETOM MPEAJIOKEHHOU ydyeOHOM
(bu3nYeCKOM 3a1a9H;

o aHaJIU3UPOBAaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS,

o CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY MpECTaBICHUS
uHGOpMAllMU W WJUIIOCTPUPOBATH peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JquarpaMMamu, MHOU rpadukoil 1 1X KOMOMHAIIUAMH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:



o B Xxole oOOCyXmeHuss ydeOHOTO  Marepuana, pe3yJbTaToB
7a00paTOpPHBIX PabOT U MPOEKTOB 33aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOu
TEMBbI M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha pEIICHHE 3aJaud U TOJIep KaHHe
OJ1arokenaTeIbHOCTH OOIICHUS;

o COTOCTABJISITh CBOHM CYXJICHHUS C CYKICHHUSIMH JIPYTHX YYaCTHUKOB
JUaiora, OOHapyKUBaTh PA3IUINE U CXOACTBO MO3UITHIA;

o BBIp2XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

o MyOJIMYHO TPEICTABISATh PE3YJIBTAThl BBHIOJHEHHOTO (U3UIECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

o MOHMMAaTh W  WCIOJB30BaTh TNPEUMYIIECTBA KOMAHJIHOH W
VHIMBUIYIBHON paOOThI P PEIICHHH KOHKPETHOW (PU3MUECKOH MpoOIeMBI;

o NPUHUMATh [ COBMECTHOH JICATENBHOCTH, OPTraHU30BBIBAThH
JIeHCTBUS MO €€ MOCTIKEHHUIO: PACHpeNeNaTh POJH, OOCYXAAaTh MPOLECCH U
PE3yNIbTaThl COBMECTHOU PabOTHI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;

o BBIMOJTHATEH CBOIO YacTh PabOTHI, JOCTUTast KAYECTBEHHOTO Pe3yiIbTaTa
10 CBOEMY HAINPAaBJICHUIO U KOOPAMHUPYS CBOHM NEHCTBHS C IPYTHMHU WICHAMH
KOMaHIbl;

o OLICHMBATh KAYECTBO CBOETO BKJIA/Ia B OOIINH MPOIYKT IO KPUTEPHUSIM,

CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBUS.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

o BBISIBIIATH TMPOOJIEeMBI B JKM3HEHHBIX M YyYEOHBIX CHTYyaIlUsX,
TPEOYIOMUX IS PEIICHHs] (PU3NMUECKUX 3HAHUM;

o OPUEHTHUPOBATHCS B PA3NUYHBIX TMOJXOJaX TMPUHATHS PEIICHHUM

(MHAMBUAYATbHOE, IPUHATUE PEILICHUS B IPYIINE, IPUHATUE PEIICHUI TPYIIOoi);



o CaMOCTOSITENIFHO COCTaBIISATh aJTOPUTM perieHus (U3NYECcKOi 3a1aun
WIN IUIAHAa HUCCIIEAOBAaHUS C YYETOM HUMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUM;

o Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’IL, 3MOHI/IOHaHLHbIﬁ HHTEJJICKT.

o JlaBaTh QaJCKBAaTHYK OLIGHKY CHUTyallud M IIpeJjlaratb IUlaH €€
V3MEHEHUS,
o OOBSCHATh TPUYHUHBI JOCTIDKCHHS (HEHOCTIKEHHUS) Ppe3yJbTaToOB

NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;
o BHOCUTh KOPPEKTHBBI B JESITENBHOCTh (B TOM 4YHCIE€ B XOA
BBIMOJIHEHUsI (U3UYECKOTO HCCIENOBaHUs WJIM IPOEKTAa) Ha OCHOBE HOBBIX

O6CTO$ITCJ'IBCTB, HU3MCHHUBIINXCS CHTyaHHﬁ, YCTaHOBJICHHBIX OH_II/I6OK, BO3HHKIIIHNX

TPYAHOCTEM;
o OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSM;
o CTaBUTh c€€0s Ha MECTO JPYroro 4YeloBeKa B XOJ€ CIOpa WU

JIUCKYCCHM HA HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
o MPU3HABATh CBOE MPABO HA OIIMOKY MPHU PEIICHUH (DU3UIECKUX 3a]1a4

HJIN B YTBCPKACHMAX HAa HAYYHBIC TEMbI U TAKOC KC IIPABO APYIroro.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 7 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

o UCIIOJIB30BaTh TIOHATHS: (U3NYECKHE W XHUMHYCCKHUE SBJICHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeIb, TUIIOTE3a, CANHUIIBI (DU3UIECKUX BEIIMYUH,
aToOM, MOJIeKyJla, arperaTHble COCTOSIHHS BemecTBa (TBEpAOE, JKUIKOE,
razooopasHoe), MEXaHMYeCKOEe [IBIDKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHS, PAaBHOACHCTBYIOIIas cwia, Aedopmarius (ymnpyras,

MJIacTU4YecKas), HEBECOMOCTb, COOOIIAOITUECS COCY/IbI;



o paznuyath sBieHus (auddys3us, TEIIOBOE JIBIKEHHWE YaCTHIl
BEILIECTBA, PABHOMEPHOE [IBIXKCHUE, HEPABHOMEPHOE JIB)KECHUE, WHEPIU,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3AKPEIIEHHON OChIO BpallCHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JIaBJICHUE, TJIABAaHUE TEJl, TPEBPAICHUS MEXAHUYECKOM SHEPTUH) IO ONMKUCAHUIO UX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
duznyeckoe sSBICHNUE;

o pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3UYECKUX SBICHUNA B
OKPYXaIOIlleM MHUpPE, B TOM 4YHclie (U3UUECKUE SIBICHHUS B IMPUPOJE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJIbI TPEHUS B MIPUPOJIC U TEXHUKE, BIUSHUE aTMOCPEPHOTO IABJICHUS Ha KUBOM
OpraHu3M, IIJIJaBaHUE pPBIO, pbhlYard B TEJ€ YEJIOBEKa, MPU ITOM IEPEBOIUTH
MPaKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIACISITh CYIIECTBEHHBIC CBOICTBa
(mpu3HaKu) GU3MYECKUX SIBICHHUIM;

o ONKCHIBATh HU3YYCHHBIE CBOWCTBA Tel H (U3MYECKUE SBJICHUS,
UCIONB3Yys (pu3nueckue BEeTUYUHBbI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHUJIa YNPYTOCTH, CUJIA TSHKECTH, BEC Tela,
CWJIa TPEeHHs, laBlieHue (TBEPIIOTO Tela, )KUIKOCTH, Ta3a), BHITAJIKMUBAIOIIAS CUJIA,
MeXaHuueckas paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbl, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETUUECKAsl U IOTEHIIMAJIbHAS SHEPT s ), IPU
OMHUCAHUU MPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOJIb3yEMbIX BEIUYHH,
UX O0O03HAUCHHUS U EIUHUIBI (UBUYECKUX BEJIUYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMHU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

o XapaKTEepPU30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBJICHUS W TPOIIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUs1 Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHsS phiuara (0J0Ka), «30J0TOE

IIpaBUJI0» MCXAaHHUKH, 3dKOH COXPaHCHHA MEXaHUYECKOU OHCPIrun, IIpHu I3TOM



JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIllMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIPAKCHUE;

o OOBSACHATh (PU3UYECKUE SIBJICHUS, MPOIIECCHl U CBOMCTBA TeJ, B TOM
YUCJIE€ MU B KOHTEKCTE CHUTyaluld NPaKTHKOOPUEHTUPOBAHHOTO XapakTepa:
BBISBJISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTh OOBsCHEHHUE u3 1-2
JIOTUYECKUX I1aroB ¢ ONOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MYECKUX SBIICHUMA,
buznYeCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemars pacy€THbe 3aJadyd B |—2 JIEUCTBHSA, WCMOJIb3YS 3aKOHBI U
dbopmyIbl, CBsI3BIBAIONIME (DU3UUYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS
3a/1aud 3alUChIBaTh KPATKOE YCJIOBHUE, MOJCTABIATH (DU3UYECKHE BEJIMYUHBI B
dbopMyIibl U TTPOBOJAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JTAHHBIC, HEOOXOAUMBIC
JUISL pelieHusl 3a7ad, OILIEHUBATh PEATUCTUYHOCTh TOJYYeHHOW (U3HUECKOU
BEJIMYUHBI;

o pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIU
(bu3MYEeCKUX METOJIOB, B OIMCAHUM MCCIEIOBAHUS BBIICTSATh IMPOBEPIEMOE
NpEeANnoyioxKEeHne (TUIOTE3y), pas3ivyaTbh M HHTEPHPETUPOBATH MOJTYUYEHHBIN
pEe3yNbTaT, HAXOIUTh OMIMOKHU B XOJI€ OIBITA, JIeTIaTh BEIBOJIBI IO €T0 pe3yJbTaTaM;

o MPOBOJUTH OMBITHI TIO0 HAOMIONCHUIO (PU3WYECKUX SIBJICHUN WU
bu3nYecKuX CBOMCTB Tei: (OpMYJIUPOBATh MPOBEPSEMBIC MPEINOIOKECHHUS,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PY/I0BaHHUS, 3aUCHIBATH XOJ1 OMbITA U
(GbopMyIMpOBaTh BHIBO/IBI,

o BBITIOJIHATH MPSAMBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MACChI Tela,
00BéMa, CHJIBI U TEMIEpaTyphl C HCIOJIH30BAHHEM AaHAJIOTOBBIX U IH(PPOBBIX
npuOOPOB, 3aMKMCHIBATH MOKA3aHUS MPUOOPOB C yUETOM 3aJaHHOU aOCOIIOTHOM
IIOIPEITHOCTHA U3MEPEHUN;

° MPOBOJUTh  WCCIICIOBAHWE  3aBUCUMOCTH  OJHOW  (hU3UYECKOi
BEJIMYMHBI OT APYrOM ¢ UCHOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JABWKYIIETOCA Tela OT BPEMEHM JBWXKEHHS TeJld, CUJIbl TPEHUS

CKOJIBXKCHHA OT BE€Ca TCJIda, KadcCTBa O6pa6OTKI/I HOBerHOCTefI TCI H



HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIONIAAd CONPHUKOCHOBEHHS TEJ, CHJIBI
YOPYTOCTH OT VYAJIWHCHHUS TIPYKUHBI, BBITAJKUBAIONMIEH CHJIBI OT 00BEMa
NOTPYKEHHOW YacTH Tella W OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBHUCHMOCTH OT
IJIOTHOCTH TeNa, OT TJIyOWHBI, Ha KOTOPYIO TIOTPYXKEHO TEJO, YCIOBUN IJIABAHMUS
TN, YCJIOBHHA paBHOBECHs] pbhluyara W OJOKOB), y4acTBOBAaTh B IUIAHWPOBAHUH
y4e0HOTO WCCIe0BaHUs, COOMPAaTh YCTAHOBKY WM BBIMOJHITh U3MEPECHHS, CICTYS
MPEMIOKCHHOMY TUIaHy, (DUKCHpOBATh PE3yJbTaThl TMOJYYCHHOW 3aBUCHMOCTH
Gu3MYeCKUX BEIWYMH B BHUJEC MPEMIOKECHHBIX TaOMUI U TpaduKoB, aenaTh
BBIBOJIBI TIO pE3yJIbTaTaM MCCIICIOBAHNUS,

o MIPOBOJIUTH KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH (TIJIOTHOCTH
BEIIECTBA JKUJKOCTU W TBEPAOrO TeJa, CUIa TPEHHUSA CKOJIbKEHUS, JaBJICHUE
BO3/IyXa, BBITAJKHBAIONIAS CHJIA, JMEHCTBYIOMIAsS Ha TMOTPYKEHHOE B KHUIKOCTH
TeNno, KOA(DPUIMEHT TMOJEe3HOr0 JEHUCTBUS MPOCTHIX MEXAHU3MOB), ClEnys
NPEMJIOKEHHOW ~ MHCTPYKIMU: TPU  BBIIOJHEHUM  M3MEPEHHM  coOupaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY M BBIYUCIISITH 3HAYECHUE NCKOMOM BETMYHHEI;

o cOoONIOJaTh TMpaBWja TEXHUKH O€30MacHOCTH TMpu  paboTe C
71a060paTOPHBIM 000PYIOBAHUEM;

o yKa3bplBaTh MPUHIUIBI  JCHCTBUS TMPUOOPOB M TEXHUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbI, OapoOMETp,
phIuar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTh;

o XapaKTEePU30BaTh TPHUHIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOH HA WX ONMUCAHUS (B TOM YHCIIC: TTOIIHITHUKH,
YCTPOMCTBO BOJOMPOBOJA, THUIAPABIMYECKHN MPEcc, MaHOMETP, BBICOTOMED,
MOPIITHEBOK HACOC, apeoMETp), HMCIOJIBb3ys 3HAHHWS O CBOMCTBax (DH3NYCCKUX
SIBJICHUIA 1 He0OXoauMbIe (PU3NYECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

o OPUBOAUTH TMPUMEPHl (HAXOIWUTh HWH(POpPMAIMIO O TPUMEPAX)
MIPAKTUYECKOTO UCIOJIb30BaHUS (DU3UICCKUX 3HAHUN B TIOBCEIHCBHOM JKU3HH IS

oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ OpudopaMu M TEXHUYECKUMH



YCTPONUCTBAMH, COXPAHEHHUS 3/I0POBbsI U COOJIOEHUS HOPM HKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

o OCYUIIECTBJIATh OTOOpP HMCTOYHUKOB HH(popManuu B HWHTepHeTe B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUIN
U MyTEM CpPaBHEHMS PA3JIMYHBIX MCTOYHUKOB BBIACIATH WH(MOPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOXKET OBITH HEJJOCTOBEPHOM;

o WCIIOJIb30BaTh TPU  BBINIOJIHCHWHM y4YEOHBIX 3aJaHUl  HAyYHO-
MOMYJISIPHYIO JIMTEPaTypy (HU3UYECKOTO COJAEpKaHUS, CIPABOYHBIE MaTEpPHAIbI,
pecypcel cetu HHTepHeT, BiaAeTh MNpUEMAMU KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHHMS
Ha OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (HU3NIECKOTO COACPIKAHUS, B TOM YUCIIE
MyOJIMYHO JIeJIaTh KPAaTKHWE COOOIIECHUSI O pe3yJbTarax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh HW3YYCHHBIN TOHSITUWHBIN
anmapar Kypca (U3MKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTAIINECH;

o MIPU BBIMIOJIHEHUHU YYEOHBIX MTPOEKTOB U UCCIEAOBAHUN pacipeaeisiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMU, CICIUThH 3a
BBLIIIOJIHEHUEM INIaHA NEHCTBUM, aAe€KBAaTHO OI€HMBAThL COOCTBEHHBIM BKJIAg B
JEATCIIbHOCTh  TPYIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
YUHUTHIBASA MHEHUE OKPYKAOLIUX.

K konmy oOydenuss B 8 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

o UCIIOJB30BaTh IMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIIOBOE
JBH)KCHME  aTOMOB M MOJIEKYJ,  arperaTHble  COCTOSIHUSI  BEIIECTBa,
KpUCTAIMYECKue U aMopdHbIe Tejla, HACBIIMICHHBIM W HEHACBIIICHHBIM Map,
BJI&JKHOCTh BO3/yXa, TeMIIepaTypa, BHYTPECHHSSI DHEPTHsi, TEIIOBOW JBUraTellb,
AJIEMEHTAPHBIA DJICKTPUYECKUM 3apsii, AJICKTPUUYECKOE TI0Je, TMPOBOAHUKH U

JAUDBJICKTPHUKH, MOCTOSIHHBIN E)J'IeKTpI/I‘ICCKI/Iﬁ TOK, MaroHuTHOC€ II0JIC,



o paznuyarh  SBJIEHUsA ~ (TEIUIOBOE  pPACIIMPEHUWE U CIKATHE,
TEIUIoNepeaaya, TEIJIOBOE PABHOBECHE, CMAuMBAHUE, KalWJULSIPHBIE SIBJICHUSA,
UCIIApEHUE, KOHJEHcAlus, IUIaBJICHHE, KpucTamusauus (OTBEepAEBaHUE),
KUIIEHUE, TerJionepenaya  (TEMJIONPOBOJHOCTh,  KOHBEKLHUSA,  HU3IYUYECHHE),
AIEKTpU3aLUsl TEJ, B3aUMOJCHCTBUE 3aps/iOB, JACHCTBUSA 3JEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOECHCTBHE MArHUTOB, JIEHCTBUE MAarHUTHOT'O TOJIS Ha
IPOBOJHUK C TOKOM, DJIEKTPOMarHuTHAasT WHIAYKUWA) MO OINHCAHMIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
¢duznyecKoe sBIICHUE;

o pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MYECKUX SIBJICHUN B
OKpYXalollleM MHUpe, B TOM 4YHuCI€ (PU3NYECKHE SBICHHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHKEHUE U KallWJULAPHBIE SIBJICHHUS B NPUPOJE, KPUCTAIUIBI B
npupone, wusnydeHue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BL,
oOpa3oBaHME pOCHI, TyMaHa, UHEsl, CHETra, 3JIEKTPUUECKHE SIBJICHUS B aTMocdepe,
3JIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJIH, JIpeid MOJI0COoB,
pOJIb MAarHUTHOTO MOJISI ISl JKU3HU Ha 3emile, MOJISIPHOE CHUSHUE, MpPU ITOM
NEPEeBOAUTh MPAKTUYECKYI0 3ajJady B Y4eOHYIO, BBIICNATh CYLIECTBEHHbIE
CBOMCTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

o ONHKCHIBAaTh HU3YyYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS,
UCHONB3Ysl  (pU3MUecKHe BeIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHeEprus,
KOJIMYECTBO TEIUIOTHI, YJEJbHas TEMJIOEMKOCTh BEILIECTBA, YZAEJbHAas TEIJIOTa
IUTABJICHUS, YZAEJIbHAs TEIUIOTa MapooOpa3oBaHUs, YIEJbHAs TEIUIOTAa CrOPaHUs
TOIINBA, KO3 (PUIIMEHT MOJE3HOTO ACHCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQKHOCTb BO3/yXa, OJEKTPUUYECKUM 3apsl, cujda TOKa, DJIEKTPUYECKOE
HaIPsHDKEHUE, CONPOTUBIIEHUE MPOBOJIHHKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa W MOIIHOCTh 3JEKTPUYECKOrO TOKA), MpPU ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MYECKUNA CMBICH MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U

CANHUIIBI (I)I/ISI/I‘—IGCKI/IX BCINYMNH, HaXOIUTb Q)OpMYHBI, CBA3BIBAIONINUC JTAHHYIO



(GU3NYECKYI0 BETMYMHY C JAPYTUMH BEIUYMHAMH, CTPOUTH TpapUKU H3yUECHHBIX
3aBUCUMOCTEH (PM3NYECKUX BEITUYHH;

o XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYCCKUE SBICHUS M TPOIECCHI,
UCTIOJNIB3YSl OCHOBHBIC TOJIOKEHUS MOJICKYJISIPHO-KHHETUIECKOW TEOPUH CTPOCHUS
BCI[ECTBA, MPUHIIUI CYIEPIIO3UIIUKA TIOJieH (Ha KAa4eCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma I yyacTka 1enu, 3akoH Jlxkoynsa—JIenna, 3akoH
COXpaHEHUs] DHEPTHUH, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMHCHIBATh €TO MATEMATHICCKOE BRIPAKCHUE;

o OOBSCHATHh (PU3MUYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TPAaKTUKOOPHEHTHPOBAHHOTO  XapaKTepa:  BBISABIATH
MIPUYUHHOCIICACTBEHHBIC CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX IIIaroB ¢
oropoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUM, GU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

o pemaTth pacy€THbIC 3aJaud B 2—3 JACUCTBUS, UCIOJB3YysS 3aKOHBI U
dbopmyIbl, CBsI3bIBaIONIME (DU3UYECKHE BEJIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHS
3a/ladyd  3alHChIBATh KPAaTKOE YCIIOBHE, BBISABIATh HEIOCTATOK JAHHBIX IS
peIIeHus 3aau, BRIOUPATh 3aKOHBI U (hOPMYIIbl, HEOOXOIUMBIE JIJIsl €€ PEIICHMUS,
MIPOBOJIUTH PAaCU€Thl U CPAaBHUBATH MOJYUYCHHOE 3HAYCHUE (PU3NYECKON BEITMUYUHBI
C M3BECTHBIMHU JaHHBIMH;

o pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh IMPU TOMOIIU
bU3MYEeCKUX  METOJIOB, HCIOJb3ys  OMUCAHWE  HCCIEAOBAHUS,  BBIJCIATH
MIPOBEPSEMOE TIPEAINOJIOKECHNE, OICHUBATh MPABWIIBHOCTh TOPSJIKA MPOBEIACHUS
WCCJICIOBAHMSI, JIETIATh BBIBOJIBI;

o MPOBOJUTH OIBITEI TIO HAOIONCHHUIO (PU3WYSCKUX SIBJICHUN WU
(GU3MYECKUX CBOWCTB Tel (KamWJUISIPHBIC SIBJICHHS, 3aBHCHMOCTH JIaBJICHHSI
BO3/lyXa OT €ro o0BEma, TeMIepaTypbl, CKOPOCTH TIpollecca OCTBHIBAHHS U
HarpeBaHus TMpU HUBJIYYEHUH OT I[BETa WU3ydarouieid (morjolaromei)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIIEPATYPhI JKUIKOCTH M TIIOIIATH

ee IMOBCPXHOCTH, IJICKTpU3alHA TCII U BSaHMOHeﬁCTBHe QJICKTPUYCCKUX 3apsAd0B,



B3aMMOJICHCTBUE TOCTOSIHHBIX MAarHuTOB, BU3YyaJU3allkisl MAarHUTHBIX MOJIEH
MOCTOSIHHBIX MArHUTOB, JCHCTBHS MAarHUTHOTO MOJis HA MPOBOJHUK C TOKOM,
CBOMCTBa JJIEKTPOMArHWTa, CBOMCTBA DJIEKTPOABUTATEINS IMOCTOSHHOTO TOKA):
dbopMynupoBaTh TpOBEpsEMbIE MPEANOIOKEHHUS, CcOOUpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO0 O00OpyAOBaHMs, OINKMCHIBATH XOJ ONbITa U (POPMYIHPOBATH
BBIBOJIBL;

o BBITIOIHATDh MPSIMbIE U3MEPEHUS TEeMIEpaTypbl, OTHOCUTEILHOMN
BJIQXKHOCTH BO3/lyXd, CUJIbI TOKA, HANPSDKEHHUS] C HCIIOJIB30BAHUEM aHAJIOTOBBIX
pUOOPOB U JATYMKOB (PU3NUECKUX BEJIMYMH, CPABHUBATH PE3YJIbTATHl U3MEPEHUIN
C yu€TOM 3aJaHHOM aOCOJIFOTHOM MOTPEUIHOCTH;

o OPOBOJUTh  HMCCIEOBAHWE  3aBUCHUMOCTH  OJHOM  (pu3myeckoi
BEJIMYMHBI OT JPYroMl C HCIOJIb30BAHUEM IMPSMBIX H3MEpPEHUN (3aBUCUMOCTD
COMPOTUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IJIOMIAJAN MOTEPEYHOrO CEYEHUs U
YAEIBHOTO CONPOTHUBIICHHS BEIIECTBAa MPOBOJHUKA, CHIIBI TOKAa, WIAYIIETO 4Yepes3
MPOBOJHUK, OT HAIPSKEHUS HA TPOBOJAHUKE, UCCIIEIOBAHUE MTOCIEA0BATEIBHOTO U
NapajyieIbHOTO  COEJUHEHUH MPOBOJHUKOB): IJJAHUPOBATh HCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY U BBITIOJIHITH U3MEPEHUS, CIIEIysl MPEJIOKEHHOMY IUIaHy,
(buUKCHPOBATh PE3yIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUJI€ TAOIUI] U rpadUKOB,
JIeJIaTh BBIBO/JIBI IO PE3yJIbTaTaM UCCIIEAOBAHNUS;

o MPOBOJIUTh KOCBEHHBIC M3MEPEHUsI (PU3MUECKUX BENWYUH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHUBJICHHE MPOBOJHHMKA, paboTa U MOIIHOCTH
ANEKTPUUECKOr0 TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAysl NPEMJIOKEHHOM WHCTPYKLIHMH, W BBIYUCIATH 3HAYEHUE
BEJINYUHBI;

o cOONIOaTh TMpaBWja TEXHUKH O€30MacHOCTH Tpu  paboTe C
71a060paTOPHBIM 000PYIOBAHUEM;

o XapakTepyu30BaTh MPUHIMIBLI JCUCTBUS HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HA HUX ONUcaHus (B TOM 4YHUCIE: CHUCTEMA

OTOIUUICHUSI JIOMOB, THTPOMETp, IapoBasi TypOWHA, amIepMeTp, BOJIBTMETD,



CUETYMK  JJIEKTPUYECKOM  DHEPrHH,  BJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), MIEKTPUUECKUE MPETOXPAHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOTO TOKA), UCIOJb3ysl 3HAHUA O
CBOMCTBAaX (PU3NYECKUX SABJICHUN M HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

o pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JBUTATelb  BHYTPEHHErO  CrOpaHuf,
AIIEKTPOCKOI,  PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUYECKHX Lemed ¢
NOCJIEAOBATEIbHBIM U NApaJUIETbHBIM COEJUHEHHEM JIIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYCHHSI DTIEMEHTOB AJIEKTPUICCKUX LIETICH;

o OPUBOJUTH TNPUMEPHl (HAXOAUTh MH(OpPMALMIO O HpUMEpax)
IPAKTUYECKOTr0 UCMOIb30BaHUS (PU3NUECKUX 3HAHUN B MOBCETHEBHOM XKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpamieHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTPOMCTBAMM, COXpPaHEHHUS 3I0pPOBbsl U COOJIIOEHUS HOPM SKOJIOTHMYECKOIO
NOBEJICHUS B OKPYXKaloIleH cpene;

o OCYIIECTBIATh TMOWCK HHPOpMAIUU (U3NYECKOTO COJIEP)KAaHUS B
WHuTepHeTe, Ha OCHOBE UMEIOIIMXCS 3HAHUHN U IMYTEM CpaBHEHUS TOTIOJIHUTEIbHBIX
UCTOYHUKOB BBIJICIATh MH(OPMALIMIO, KOTOpas SIBISETCS NMPOTUBOPEUMBON WU
MOKET ObITh HEIOCTOBEPHOM;

o UCIOJB30BaTh MpPHU  BBINOJHEHWH YYE€OHBIX 3aJaHUl  Hay4dHO-
HOMYJISIPHYIO JINTEpaTrypy (U3HUECKOro COJEp)KaHus, CIHpPaBOYHbIE MaTepuabl,
pecypcel cetn MHTepHeT, BiameTh NpUEMaMHU KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKUE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PM3UYECKOTO COACPKAHUS, B
TOM  4YHclie NyOJUYHO  MPEACTaBIATh  PEe3ysbTaThl  IPOEKTHOM Wi
UCCIIEIOBATENLCKOM IeATEeILHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BaTh U3YYCHHBIN
NOHATUWHBIN  ammapar  Kypca  (HU3uKH,  CONMPOBOXAATh  BHICTYIUICHHE

MIPE3EHTALUEN;



o IPU BBITIOJHEHUH y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN (PU3MUECKUX
IPOLIECCOB  pacHpenesiATh O0S3aHHOCTM B TIpynmne B  COOTBETCTBUU  C
IOCTABJICHHBIMU 3a/ladyaMH, CJIEAWTh 3a BBINOJIHEHUEM IUIaHA JEUCTBUH U
KOPPEKTHUPOBATh €ro, aJIcKBaTHO OLICHUBAThb COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTh
IPYIIIIbI, BEICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE, MPOSIBIISS TOTOBHOCTh
paspemarb KOHQIUKTHI.

K koniy oOyuenus B 9 KJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YJAIOIIMXCS YMEHHIA:

o UCIIOJIB30BaTh IIOHATHUSA: CHUCTEMAa OTCYETa, MaTepuaibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABMKEHUS, Aedopmanus (ynpyras,
IJIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
NEeperpy3ku, HEHTP TSHKECTH, aOCOIOTHO TBEPAOE TEJO, LIEHTP TAKECTH TBEPAOIO
Tejla, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(QPa3ByK U
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIAa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U JAIbHO30PKOCTb, CHEKTPbl MUCIYCKAaHUSA W MOTJIOUICHMS, aibda,
0eTa- U raMMa-u3Iy4YeHuUs, U30TOMbI, IAEPHAS SHEPIETHKA;

o pas3innyaTh SIBJICHUSI (paBHOMEpHOE 17} HEPABHOMEPHOE
NPSMOJIMHEMHOE JBHKEHUE, PaBHOYCKOPEHHOE IIPSMOJIMHEWHOE JBUYKEHUE,
CBOOOJHOE  TMaJIeHWe Tel, PaBHOMEPHOE JBWKEHHUE TI0  OKPYKHOCTH,
B3aMMOJICHCTBHE Te€J, pEaKTUBHOE JBIDKEHHE, KoyieOaTelbHOe JBM)KECHUE
(3aTyxarolMe W BBIHYXKJICHHBIC KoJieOaHUs), PE30HAHC, BOJIHOBOE JBIKCHHE,
OTpa)X€HUE 3BYyKa, MPSIMOJIMHEHHOE paclpOCTPAHEHUE, OTPAKEHUE U TIPEITIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIoKeHHE OeJIoro CBeTa B CIEKTP
U CIOXEHUE CHEKTPaJIbHBIX IIBETOB, JIUCIIEPCUS CBETa, ECTECTBEHHAas
PaAMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOrO CHEKTpa M3JIY4YEHUs) [0
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPHUPYIOLIUX
JAaHHOE (PU3UYECKOE SIBJICHUE;

o pacro3HaBaTh TPOSBICHHE M3YUYEHHBIX (PU3UUECKUX SIBICHUN B

OKpYXaromeM MUpe (B TOM 4ucie (HU3MYECKUE SBICHHS B MPUPOJIEC: NMPWIUBHI U



OTIUBHI, ABMKeHUE TIaHeT COMHEYHON CHCTEMBI, PEAKTUBHOE JBMIKEHUE YKUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSCEHUE, CEHCMHYECKUE
BOJIHBI, ITyHaMH, 9X0, I[BETa TeJl, ONTHYECKUE SIBIICHUS B TIPUPOJIE, OMOIOTHUECKOe
JNEHUCTBUE BUIUMOTO, VIBTPA(PHOIETOBOTO W PEHTTEHOBCKOTO HW3ITyUYCHHH,
€CTECTBCHHBIN pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOAKTHBHOEC
U3Iy4eHUE TMPHUPOIHBIX MHUHEPAJIOB, ICHCTBHE pPaJMOAKTUBHBIX HW3IyYeHUH Ha
OpraHW3M YeJIOBEKa), MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 33/7ady B YUCOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHMIA,

o ONMCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (DHU3WYCCKUC SBJICHUS,
UCIIONIB3YsI (PM3MYECKUE BEITUYMHBI (CPEIHSST M MTHOBEHHAs CKOPOCTh Tela MpHU
HEPaBHOMEPHOM JIBI)KEHUHU, YCKOPEHHE, NepeMeIeHue, MyTh, YIII0OBas CKOPOCTH,
CHJIa TPEHUS, CUJla YNPYTrOoCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOTO IMaJeHus,
BEC Tejla, WUMITYJIbC TeJla, MMITYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTD,
NOTEHIIMAIbHASL JHEPrus TeNa, TMOJHATOTO HaJl T[OBEPXHOCTHIO  3EMIIH,
MOTCHITMAIBHAS DHEPTUS CKATOW TMPYKUHBI, KWHETUYECKAs DSHEPTHs, IOTHAsI
MEXaHU4ecKas SHEPrus, EPUOJ U YacTOTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb IMPEJIOMIICHUS CPEIbl), MPHU
OTMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIIMYUH,
o0O3HaueHUsT W eAUHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (HOpMyIbI,
CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpaduKy U3YYECHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH,

o XapaKTEepU30BaTh CBOWCTBA Tel, (PU3WYECKHUE SBJICHUS U TPOIIECCHI,
UCITOJIB3YsI 3aKOH COXPAHEHHWs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS, TIPHHIIHII
CYTICpPITO3UIIMA CHJI, TIPUHIIMII OTHOCUTENbHOCTH [ 'anmuies, 3akoHsl HbioTOHA,
3aKOH COXPAaHCHUS UMITYJIbCa, 3aKOHBI OTPAKECHHS U TIPEJIOMJICHUSI CBETA, 3aKOHBI
COXpaHEHUS 3apsAJ0BOI0 U MACCOBOTO YHCEN MPH SASPHBIX PEAKIMAX, TIPH ITOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €T0 MAaTEMAaTHYECKOE

BBIPAKECHUE;



o OOBSCHATHh (PU3MUECKHE TPOIECCH M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCT€ CHUTyalluid TPAaKTHUKOOPUCHTUPOBAHHOTO  XapakTepa:  BBHISBIATH
MIPUYUHHO-CJICJICTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKHUX II1aroB
C omnopol Ha 2-3 U3YYEHHBIX CBOMCTBa (HU3NUYECKUX SBJICHUH, (PU3MIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemarh pacuéTHple 3ajadyu (omuparolyecss Ha cucremMy 3 2-3
YpaBHEHHI), UCIONB3Yysd 3aKOHbI W (POPMYJIbI, CBS3bIBAIONIUNE (PU3HUECCKUC
BEeJTMYMHBI; HA OCHOBE aHajM3a YCJIOBHS 3a/Jaud 3allMChIBATH KPATKOE YCIOBHE,
BBISIBIIAITH HEJOCTAIOIIME WM U30BITOUHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U
dbopMysel, HEOOXOIWMBIE ISl PEIICHHS, IMPOBOIUTH Pacu€Thl W OICHUBATH
PEATHCTHYHOCTH TIOJTYYCHHOTO 3HAUYCHUSI (PU3NUECKON BEITUIMHBL,

o pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh MPU TMOMOIIU
GU3MYECKUX  METONIOB, HCIIOJIB3yS  ONMUCAHWE HCCICAOBAHUS,  BBIJACIATH
MIPOBEPSEMOE TIPEANOI0KEHNE, OIICHUBATh MPABHIIBHOCTh TOPSIKA MPOBEACHUS
WCCJIEIOBAHUSI, JIeNIaTh BBIBOJIbI, HUHTEPIPETHUPOBATh PE3YJIbTaThl HAOIIOJCHUN U
OTIBITOB;

o MPOBOJUTH ONBITHI MO HAOMIONCHUIO (PU3UYECKUX SIBJICHUN WU
bu3nYecKkux CBOMCTB Tenl (M3yuye€HHE BTOPOro 3akoHa HbIOTOHA, 3akoHa
COXpaHEHUS DHEPTHH, 3aBUCUMOCTH Mepruoaa KoJaecOaHWil MPYKUHHOTO MasTHHUKA
OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMILTUTY IbI MaJIbIX
KOJIeOaHMM, MPSIMOTUHEHHOE PACTIPOCTPAHEHHUE CBETA, pPa3jloKeHHe OeJoro cBera
B CHEKTp, HU3Yy4YEHUE CBOMCTB HM300pakeHUs B IUIOCKOM 3€pKaje U CBOICTB
n300pakeHus TpeaMera B coOuparolieil JMH3e, HAOMIOJACHUE CIUIOMIHBIX H
JUHEHYATHIX CIEKTPOB M3IYUYEHHUS): CAMOCTOSITCIIBHO COOMpaTh YCTAHOBKY W3
n30BITOYHOTO Habopa 00O0pYy/IOBaHUS, OMHMCHIBATH XOJ OMBITA M €0 PE3YNbTATHI,
(GbopMyIHpPOBATH BHIBOIHI,

o MPOBOJUTh TPH HEOOXOJUMOCTH CEPHIO TPSAMBIX H3MEPEHUH,

OIpenensis CpeAHee 3HAaYeHHE U3MeEpseMOM BeaMuYuHBbl ((POKYCHOE pacCTOSHUE



cobuparomeid  JuH3bI),  OOOCHOBBIBaTH  BBIOOpP  cmocoba  U3MEpEeHHs
(M3MepUTENHHOTO MPUOOpPA);

o MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BPEMEHU IMpHU
PAaBHOYCKOPEHHOM JIBMXKEHHM O€3 HadyallbHOM CKOpPOCTH, Mepuoaa KojaeOaHui
MaTEeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yrja MNaJeHHs M yria MOpeJOMJIEHHS OT Yyrjia MaJeHud): IJIaHUPOBAThH
UCCIIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTaThl
NOJyYEHHOW 3aBUCUMOCTH (M3UYECKUX BEJIMYMH B BHUAE TaOIUI U TpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

o IPOBOJUTH KOCBEHHBIE HM3MEpPEHUsl (PU3MUECKUX BEIUYUH (CpPEeIHSs
CKOPOCTh W YCKOPEHHME Tejla IIPU PaBHOYCKOPEHHOM JIBJKEHHH, YCKOPEHHE
CBOOOJHOTO MaJ€HUs, KECTKOCTh MPYXKUHBI, KOAP(UIMEHT TPEHUS CKOJIbKEHUS,
MeXaHuyeckas paboTa W  MOIIHOCTh, YacToTa MW Mepuoj  KosieOaHui
MaTEeMaTUYECKOr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparoiei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  WU3MEPEHHs,  COOHMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHMUSI, CIAEAYs MPEI0KEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYECHUE BEIWYWHBI W AHAIM3MPOBATH IOTYYCHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

o coONIOaTh TpaBWja TEXHUKH O€30MacHOCTH Tpu  paboTe C
71a00paTOPHBIM 000PYAOBAHUEM;

o pa3nuyaTh OCHOBHBIE MPU3HAKH HM3YYEHHBIX (PU3MYECKUX MOJEINEH:
MaTepuagbHas TOuKa, aDCOIMIOTHO TBEPJOE TEJIO, TOUCYHBIM UCTOUHUK CBETA, Jyd,
TOHKas JIMH34, IJIaHETapHasi MOJIEb aTOMa, HyKJIOHHAsI MOJIEb ATOMHOTO SI/Ipa;

o XapaKTepU30BaTh TMPUHIUIBI ACHCTBHUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha MX OMHMCAHMS (B TOM YHUCIE: COUAOMETP,
JATYMKU TOJI0KEHHUS, PACCTOSIHUA U YCKOPEHUSI, paKeTa, 3X0JIOT, OUKH, IEPUCKOII,

q)OToarmapaT, ONITHUYCCKUEC CBCTOBOJbI, CIICKTPOCKOII, JO3UMCTpP, KaMcEpa



Bunscona), wucnonp3yss 3HaHMS O CBOWCTBaX (PU3UYECKUX SIBICHUUH U
HE0O0X0uMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

o UCIIOJIB30BaTh CXEMBI W CXEMaTUYHBIE PHUCYHKHM HM3Yy4YECHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTEIbHBIX NPUOOPOB U  TEXHOJOTHYECKHUX
IIPOLIECCOB IPU PELIEHUU YYEOHO-MPAKTUUYECKUX 3a/1a4, ONTHYECKHE CXEMBI IS
NOCTPOEHUS N300paKEHUM B IIJIOCKOM 3€pKajie U coOUparouiei JMH3e;

o OPUBOJUTH TMPUMEPH  (HAXOAUTh HHPOpPMAIMIO O TpUMEpax)
MPAKTHYECKOTO MCMOIb30BaHUS (PU3NUECKUX 3HAHUN B MOBCETHEBHOM KU3HU TS
obOecnieueHus OE30MACHOCTH MpPH OOpalleHUH ¢ NpuOOpaMU U TEXHUUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbSI U COOJIIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

o OCYILECTBIATh MOMCK HH(pOpManuu (U3NYECKOTO COJEp)KaHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYsE MOMCKOBBIM 3ampoc, HAXOAWTH IMyTH
OIpEIENEeHHs] JOCTOBEPHOCTH MOJTYYEHHOW MH(OpPMAIMM Ha OCHOBE MMEIOIIUXCS
3HAHWU U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

o UCIIOJIb30BaTh IPU  BBIIOJIHEHUM Y4YEOHBIX 33JaHUl  HAy4HO-
NOMYJISIPHYIO JIUTEPaTypy (PU3UYECKOTO COJAEpN aHUs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu UHTepHeT, BiaieTh NpUEMAMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBanusi THGOPMALIUK U3 OJHOU 3HAKOBOU CUCTEMBI B JIPYTYIO;

o CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOLICHMS Ha
OCHOBE HMH(OpPMAIMM W3 HECKOJIbKUX HCTOUYHUKOB (PU3MUECKOTO COJIEepKaHUs,
nyOJUYHO TPEACTABIATH PE3yibTaThl IMPOEKTHOM WM  HCCIEI0BATEIBCKON
JNEATENIbHOCTH, TPU O3TOM TI'PaMOTHO HCIIOJIb30BaTh M3YYEHHBIM ITOHATHUWHBIN
anmapaT M3y4aemMoro pasienia (U3MKU U CONPOBOXKJATh  BBICTYILJICHUE

npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NPOrpamMmbl Bceero Kourpoanubie  Ipaxruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0 MUpa
1.1 du3zuka - HayKa 0 Ipupoae 2
1.2 du3nyecKkne BeININHBI 2 1
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1
Hroro no pazgeny 6
Pa3znea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOEHUH BellleCTBA
2.1 Crtpoenue BemiecTBa 1
29 JIBM>XeHne U B3aUMOJICIICTBUE YaCTHIL ) |
’ BEILIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA
Hroro no pazgeny 5
Pasnen 3. /IBu:keHne U B3auMoIeiicTBHE TeJl
3.1 MexaHH4eCcKoe JBHKCHHE 3
3.2 WNuepuus, macca, INIIOTHOCTH 4
3.3 Cwnna. Buner cun 14 1 2
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. Ilepenaya naBiaeHus TBEPABIMU 3
TeJaMH, JKHJIKOCTAMU W ra3aMu
4.2 JlaBneHue KuJIKOCTH 5



4.3 ATMochepHoe 1aBJICHHE 6

44 JlercTBrE KUIKOCTU U Ta3a Ha MOrPYKEHHOE B 7 3
HUX TEJ0

Hroro no pazneny 21

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrUust

5.1 PaboTa 1 MOITHOCTB 3 1

5.2 [IpocTeie MexaHU3MBbI 5 1

5.3 MexaHuueckasi JHEpIrust 4 1

Hroro no pazneny 12

PesepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
No /it HanmeHnoBaHMe pa3ae/ioB U TeM Korrrpomsusre Tpakrmueckie (uudposBbie)
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3nen 1. TeruioBble siBJieHUS
1.1 CtpoeHue U CBOMCTBA BEIllECTBA 7
1.2 TeruoBble poLecchl 21 1 5
Hroro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 9J‘IeKTpI/I‘leCKj/IC 3apsabl. 3apsHKeHHBIE TeTa U 7 |
UX B3aUMOJICHCTBUE
22 ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 1 7
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5
24 DneKTpoMardHuTHast MHIYKITUS
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne n/m Kourpoubublie IIpakrnuyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3znen 1. Mexanuveckue siBJIeHUSA
11 MexaHuueckoe IBUKEHUE U CITIOCOOBI €ro 10 |
' OIMCAHUS
1.2 B3aumogeiictBue Ten 20 1 3
1.3 3aKOHbI COXpPaHEHUS 10
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
2.1 Mexanuyeckue KojieoaHus 7 3
22 MexaHuueckue BOJIHBL. 3BYK 8 1
Hroro no pazgeny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 5
3JI€KTPOMAarHUTHBIE BOJIHBI
Wroro no pazneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacIpoCTPaHEHUS CBETA 6 2
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI
4.3 Paznosxenune 6enoro cBera B CIIEKTP 2
Hroro no pazneny 15
Paszgen 5. KBanTtoBble siBJIeHUA
5.1 Hcnyckanne ¥ mOrionieHrne CBETa aroOMOM 4 1




5.2 CtpoeHue aToMHOTO sijipa 1

5.3 SnepHblie peakuu 1

Hroro no pazgeny 17

Pa3znea 6. [loBTOpUTEIHHO0-00001IAOIIMH MOYJIb

6.1 [ToBTOpEeHME M 00600IIIEHUE COACPKAHIS 9 )
Kypca ¢us3uku 3a 7-9 kinace

Uroro no pazgeny 9

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KonuyecTBo yacos
Nen/m | Tema ypoka Kontpoabubie  IIpakTnueckue
Bcero Hara
padoThI padoThI

| ®usuka — Hayka o npupoze. SBienus | 0 0
HPUPOJIBI

2 du3nyecKue sIBICHUs 1 0 0

3 ®du3nYecKre BeJIMYMHbBI U UX U3MEPEHUE 1 0 0
VYpok-uccnenosanue "M3mepenue

4 TEMIIEPATyphl IPU IOMOIIH KHJIKOCTHOI'O 1 0 1
TEPMOMETPA U JaTYUKA TEMIEpaTyphl"

5 Mertoabl HayyHOro no3Hanus. Onucanue | 0 0
(U3NYECKUX SIBICHUH C TIOMOIIBIO MOZETICH
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JAJIBHOCTB MOJIETA IAPUKA, ITYHIEHHOTO 1 0 |
TOPU30HTANIBHO, TEM O0JIblIe, YeM OoJblie
BBICOTA ITycKa"
CrpoeHnne Bemectsa. ONBITHI,

7 JOKa3bIBalOIINE JUCKPETHOE CTPOCHUE 1 0 0
BELIECTBA

8 JIBr>xeHue 4acTHIl BEISCTBA 1 0 0
VYpok-uccnenoanue «OnbITHI 11O

9 HaOJIIOCHUIO TETJIOBOTO PaCIIUPEHUs 1 0 1
ra3oB»

10 ArperaTHbl€ COCTOSIHHS BEILIECTBA 1 0 0

11 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI. 1 0 0




12

O6006menue no pazaeny «llepponadabHbIC
CBEJICHHS O CTPOCHUHU BEUIECTBAY

Mexanudeckoe JBrxeHue. PaBHomepHoe u
HEPaBHOMEPHOE JIBI)KCHUE

13
14

Ckopoctb. Enunuiiel ckopoctu

Pacuer IIYyTHU 1 BpEMECHU NBUXKCHUA

15

16

17

HNuepuusa. Macca — Mepa HHEPTHOCTH TEN

[TnotHOCTH BerecTBa. Pacyer macchl u
oObema Telia 1o ero MIOTHOCTH
Jlaboparopuas pabota «OnpeneneHue
IUTOTHOCTH TBEPIOTO TEay

18

19

20

Pemenue 3anay no teme "IlnotHOCTH
BeuiecTa"

Cuna Kak XxapakTepuCcTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
Jlaboparopnas padota «13yuenue
3aBUCHUMOCTH pacTshKeHUs (AeopMariim)
MIPYXUHBI OT MPUIIOKEHHOUN CHUITBI»

21

22

23

SIBnenue Tarorenns. Cuiia TSKECTH

CBsi3b MEX]y CUJION TSKECTH U MacCCOH
Tena. Bec Tena. Pemmenue 3amay nmo reme
"Cuna Tsoxecta"

Cuna TsHKeCcTH Ha APYTrux IJjIaHeTax.
duznueckue XapPaKTCPUCTHUKHU ITJIAHECT

24
25

N3mepenne cuit. JluHamomeTp

Bec tena. HesecomocTh

26

Crnoxenune JABYX CHJI, HAIIPABJICHHBIX 110




27

OJIHOM mpsiMoi. PaBHOAEHCTBYIOMIAs CHIT

Pemrenue 3agad mo reMme
"PaBHoelicTBYIOIIAs CHIT"

28

29

30

Cuiia TpeHus u e€ Bubl. TpeHue B mpupoe
Y TEXHHKE

JlaGopaTopHas paborta «3ydeHue
3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT
CWJIBI IaBJICHUS M XapaKTepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEH»

Pemenue 3amau Ha onpeeacHue
PaBHOAECHCTBYIOLIEH CUIIbI

31

Pemenue 3ama4d o remam: «Bec Tenay,
«['paduueckoe n3odpakeHUe CUID,
«Cunbl», «PaBHOAEHCTBYIOLIAS CUI»

32

KonTponbHas padoTa no remam:
«MexaHnudeckoe JBIKeHHEY, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue crn, «CHbh»

33

34

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS J1aBJICHUS

JlaByieHne ra3a. 3aBUCUMOCTb JaBJICHUS ra3a
oT 00bEMa, TeMIepaTypsl

35

[Tepenava naBneHust TBEPIABIMU TEIAMH,
JKHIKOCTSIMH U razamMu. 3axoH llackamns

36

37

I[aBJICHI/IC B XKXUJKOCTH U Ia3€, BBI3BAHHOC
lIefICTBHeM CHJIBI TAXKECTHU

Pemienue 3amad mo Teme ((I[aBJ'IeHI/Ie B
KUIKOCTHU U Ira3€. 3akon ITackamsay»




38
39

CooOmarommecst Cocy bl

I'mppasinueckuii npece

40

41

MaunowmeTtpsl. [TopuiHeBOM )KUAKOCTHBIN
Hacoc

AtMocdepa 3emin 1 IPUIUHBI €€
CYLIECTBOBAHUS

42

43

44

Bec Bo3nyxa. AtmochepHOe naBieHne
N3mepenue armochepHoro napieHus. Onpit
Toppuuennu

3aBHCUMOCTH aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPs

45

46

47

Bapomerp-anepoua. AtmocdepHoe
JABJICHUE Ha PA3JIMYHBIX BBICOTAX
Pemenue 3amad mo reme " AtmocdepHoe
nasjeHue"

JlelicTBue ®UJIKOCTH U Ta3a HA

MOTrpy>KEHHOC B HUX TECJIO. ApXI/IMeI[OBa
culia

48

JlabopaTtopHas pabora «OnpeneneHue
BBITAJIKUBAIOILEH CHJIBI, JEHCTBYIOIIEN HA
TEJO, MOTPYKEHHOE B JKUJIKOCTbHY

49

50

51

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTH
4acTH Tena»

IInaBanue Texn

JlaGoparopHas padota "KoHcTpynpoBaHue
apeoMeTpa Wi KOHCTPYUPOBAHHE JIOAKH U




onpeaeeHue e€ rpy30noabEMHOCTH"

Pemenue 3aJga4 110 TCMaM: «llmaBanue

52 cynoB. BoznyxomnaBanuey, «JlaBienue 1
TBEPJBIX TEJ, )KUJKOCTEU U ra30B»

53 KonTponbHas pabora mo Teme «JlaBnenue 0
TBEPJBIX TEJI, )KUJIKOCTEU U Ta30B»

54 Mexanunyeckas padborta 0

55 MouHocTh. ETUHUIBI MOIIIHOCTH 0

56 Ypoxk-uccienoBanue "Pacuét MOILIHOCTH, |
pa3BuUBaeMoOM pH Mo IbEME 10 JiecTHUIIE"

57 [Ipocteie Mexanu3msl. Poruar. PaBHoBecue 0
CHWJI Ha pblyare
Pbruaru B TexHuke, OBITY U IPUPOJIE.

58 Jlaboparopnas padota «VccienoBanue 0.5
YCIIOBUM PABHOBECHSI pbluara

59 Pemenne 3amad o reme «YciaoBus 0
paBHOBECHSI pbIyara
Koaddutment nonesnoro neiictpust

60 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenne K11/ HakIOHHON MIOCKOCTH»

61 Pemenue 3ama4d no teme "Pabora, |
MomHocTh, KITI"

62 Mexannueckas sHeprus. Kunernueckas u 0
MOTEHITMATbHAS YHEPTUS

63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 0
YPOK-3KCIIEPUMEHT MO TEME

64 "DKCIIepUMEHTATLHOE OTIPECIICHHE 1

W3MEHEHMS KHHETHUYECKOM U




MOTEHITUATBLHOW SHEPTHH MPU CKAThIBAHUH
TeJla 10 HAKJIOHHOW IUIOCKOCTH"

Kontponbnas padota no teme «Pabora u

65 1 0
MOIIHOCTb. DHEPIHs»

66 PesepBHblil ypok. Pabora ¢ TekcTamu 1o | 0
Teme "MexaHnueckoe JIBHKeHHe"
PeseprHbIit ypok. Pabora ¢ TekcTamu mo

67 teMe "JlaBneHue TBEPABIX TN, KUAKOCTEN U 1 0
ra3oB"

68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | 0
teme "Pabota. MontHocTh. DHEprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 15




8 KJIACC

KoauuecTBO 4acoB

Nen/m  Tema ypoka KonTpoabubie  IIpakTuuyeckue
Bcero Hara
padoThI padoThI

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-

1 KMHETUYECKOW TEOPUHU U UX OIBITHbIE 1 0 0
MOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 0 0

3 Mopaenu TBEPAOTO, KUAKOTO U 1 0 0
ra3o00pa3HOro COCTOSTHUI BelllecTBa
OOBsicHEeHHE CBOWCTB TBEPIOTO, KHUIKOTO H

4 ra3o00pa3HOro COCTOSIHUH BEIEeCTBA Ha | 0 0
OCHOBE TOJIOKEHUI MOJIEKYISPHO-
KHHETUYECKOUN Teopuu

5 Kpucrannuueckue u amop¢Hble Tena 1 0 0

6 CmauvBaHMe M KallWJUISIPHOCTb. 1 0 0
[ToBepXHOCTHOE HATSKEHUE

7 TemoBoe pacmupeHue u cxaTmue 1 0 0

g Temneparypa. CBsi3b TEMIIEpaTyphI CO | 0 0
CKOPOCTBIO TEIJIOBOT'O JIBUKEHHS YACTHI]

9 Buytpennss sueprusi. CiocoObl U3MEHEHUs 1 0 0
BHYTPEHHEH YHEpruun

10 Buns!l Tenionepenaun 1 0 0
VYpoxk-koHpepenuus "[IpakTnyeckoe

11 HCIIOJIb30BAHKE TEIJIOBBIX CBOMCTB BEIIECTB 1 0 1
1 MaTepualioB B LESIX dHeprocoepexeHus "

12 KonuuecTtBo TemnoTsl. Y aenbHas 1 0 1




13

TCIINIOEMKOCTh

YpaBHEHHE TEIJIOBOTO OanaHca.
Terioo00MeH U TEIIOBOE paBHOBECHE

14

15

16

Jlaboparopnas pabota "Hccrnenoanue
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOIHOM U ropsiueid Boab!"

Pacuer konnuecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO
AJI Harp€BaHus TEJIa U BBIACIAEMOTIO UM
IIpH OXJIAKICHHUHU

JIaGoparopnast padora "Onpenenenne
paTop p p
yZIeJIbHOM TENJI0EMKOCTH BellecTa'

17

OHeprus TomMBa. Y iejabHasi TeIoTa
CrOpaHUs

18

19

IInaBnenue u OTBCPACBAHUC
KpUCTAJNIMYCCKUX TCII. VY aenpHas TemioTa
IIJIaBJICHUA

JlaGopatopHnas pabota "Onpeznenenue
yIEJIbHOM TEIIOTHI MJIaBIeHHs JIbaa"

20

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue

21

Kunienne. Y nenpHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTD TEMIIEPATypPhl KHUIICHHUS OT
aTMOC(epHOTO TaBJICHUS

22

23

Brnaxnocts Bo3ayxa. JlaboparopHas pabota
"OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH

BO3IyXxa"
Pemenuie 3ana4 Ha onpeseneHre BIaKHOCTH




24

BO3JyXa
[TpuHIUTIIBI paOOTHI TETJIOBBIX ABUTATEICH.
[TapoBas Typ6uHa. /IBurarens BHyTPEHHETO
CropaHus

25

26

27

KII/ TermoBoro npurarens. Tennosbie
JIBUTATEIIM U 3aIUTA OKPYKAKOIIEH CPeabI
3aKOH COXpaHEHHMS U IIPEBPALICHUS YSHEPTUU
B TEIJIOBBIX MpOIIeccax

IToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"TernoBble siBIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHUM BelecTna'

28

KonTponbnas padora no teme "Temnossie
sBJIeHUs. MI3MeHeHue arperaTHbeIx
COCTOSHHUH BerecTna'"

29

30

OnexTpusanus tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLus TEI
MHIYKIHMEW U IPU CONPUKOCHOBEHUH"

31

B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

32

33

34

OnexTpuueckoe nojie. HanpsskeHHOCTD
IIEKTpUYeCcKOro nois. [Ipunnun
CYNEPHO3UIINU IIEKTPUUECKUX TTOJICH

Hocurenu snekrpuyeckux 3apsioB.
OnemeHTapHbIN 3apsaa. CTpoeHne aToma
[IpoBOTHMKY U AVDIIEKTPUKHU. 3aKOH
COXpaHEHUs JJIEKTPUYECKOT0 3apsiaa

35

Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB




QJICKTPHUYCCKUX 3apsa10B

DNEeKTpUUECKU TOK, YCIIOBUS €T0

36 cyuiectBoBaHus. IcTouHMKH 0
ANEKTPUUYECKOTO TOKa

37 JlecTBUSI 2JEKTPUUECKOTO TOKA 0
VYpoxk-uccienoanue "JleiictBue

38 3JIEKTPUYECKOTO MOJI Ha MPOBOJIHUKH U 1
TUBJIEKTpUKN"

39 DNEKTPUUECKUN TOK B METAJUIAX, JKUIKOCTSIX 0
U Trazax

40 DneKTpruYecKas 1erb U €€ COCTaBHbBIE YaCcTH 0

41 Cuna toka. JlaGopaTopHas pabora 0.5
"N3mepeHue u peryinupoBaHue CUibl TOKA" '
DnexTpuueckoe HanpshkeHue. BonbTmerp.

42 JlabopartopHnast pabora "3mepenue u 0.5
peryJinpoBaHue HanpspKeHus "

43 CornpoTuBIIeHHE POBOAHUKA. Y ACIBHOE |
COIPOTHBIICHUE BEILIECTBA
JlaGopatopHas pabora "3aBUCUMOCTh

44 AIEKTPUUYECKOTO COMPOTUBIICHUS !
MIPOBOJHMKA OT €T0 JJIMHBI, MIOIIAI!
MOTIEPEYHOro CeUYeHus: U Marepuana”

45 3aBUCHUMOCTD CUJIbI TOKA OT HAIPSKCHHUS. 0
3akoH OMa 1t yyacTKa Lenu
JlabopaTtopHas padota "HcciaenoBanue

46 3aBUCHMOCTH CHJIbI TOKA, UIYILErO Yepes !

PE3UCTOP, OT CONPOTUBIICHHS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”




47

48

49

HOCJ’IGI[OB&TCJ'IBHOC U IMapaJijiCJIbHOC
COCAUHCHUA ITPOBOAHUKOB

JlabopaTopHas padota "I[IpoBepka nmpaBuiia
CJIOKEHHUSI HAIIPSHKEHUI TTPU
MOCJIeI0BATEILHOM COETUHEHUH JIBYX
pe3uctopoB”

Jlaboparopuas padota "IIpoBepka npaBmiia
JUIS CHJIBI TOKA MPU MapajuieIbHOM
COCMHEHHUH PE3UCTOPORB"

50

51

52

Pemenue 3ana4 Ha mpumenenune 3akona Oma
JUTSL Pa3IMYIHOTO COSAMHECHUS TPOBOTHIKOB
PaGoTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jxxoynsa-Jlenna

Jlaboparopuas pabota "Onpenenenue
paboThl U MOLTHOCTH AJIEKTPHUECKOTO TOKA"

53

DNeKTpUYECKHE 1EeTH U MOTpeduTenu
aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
"DrekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tena
" UX B3auMoaeucTBus. I1o0cTOSHHDBIN
AIEKTPUIECKUN TOK"

KonTponbHas pabota mo Teme
"DreKTpuUecKue 3apsabl. 3apsoKCHHBIS Tema
" UX B3auMoeHcTBU. [locTOSHHBIN
AJIEKTPUYECKUN TOK"

IlocTostHHBIE Mar HUTBI, UX B3aHUMOJECHCTBHUE

57

Ypok-uccnenosanue "M3ydenue nonei




58

HOCTOSIHHBIX MAarHuTOB"

MaruautHoe 1ojie. MarHuTHOE T10J1€ 3eMITH U
€ro 3HaueHue U )KU3HU Ha 3eMIie

59

60

61

62

OmnsIT OpcTena. MarHuTHoe nojie
3JIEKTPUUYECKOro Toka MaruuTHoe noie
KaTYIIKH C TOKOM

[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHHUKE.
Jlaboparopuas padota "M3ydeHue neicTBUS
MarHMTHOTO TIOJIS HAa MMPOBOJIHUK C TOKOM"

DNeKTPOABUTATENH IIOCTOSIHHOTO TOKA.
Hcnionp30BaHue NIEKTPOIBUTATEICH B
TEXHUYECKHUX YCTPOICTBAX M HA TPAHCIIOPTE.
Jlabopatopnas pabora "KoHcTpyupoBanue u
n3ydeHue paboThl dJEKTpoABUTATEIIA"

OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

0.5

63

Onektporereparop. CrocoObl MOTydeHUs
AIEKTPUUYECKON PHEPTUHU. DJIEKTPOCTAHITUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTeE MO TEMe
"DJIeKTPUYECKUE U MATHUTHBIC SIBIICHUS"
KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"
Pesepubrit ypok. Pabora ¢ Tekcramu mo
teme "TennoBbie siBICHUS"

67

68

Pesepubrii ypok. Pabora ¢ Tekctamu mo
teMe "[locTosHHBIHN 31eKTpuyecKuit ToK"

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o




‘ TeMe "MarauTHeIe SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 24.5



9 KJIACC

KoauuecTBO 4acoB

Nen/m Tema ypoka Kontpoabnsie  IlpakTuueckue
Bcero Jara
padoThI padoThI

] Mexanunueckoe aBHKeHue. MarepruaiibHas | 0 0
TOUKa

) Cucrema orcuera. OTHOCUTENBHOCTh | 0 0
MEXaHUUYECKOT'O JIBHKEHUS

3 PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE 1 0 0

4 HepaBHOMepHOE NPAMOIUHENHOE IBUKECHUE. | 0 0
CpenHsisi U MTHOBEHHAsi CKOPOCTh

5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE | 0 0
JBUKEHHE. Y CKOpEHUE
CkopocTh MPSAMOIMHENHOTO

6 paBHOYCKOpEHHOTo ABIKeHus. ['paduk 1 0 0
CKOPOCTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpPEHHMS TeJa IPU PAaBHOYCKOPEHHOM 1 0 1
JBUKEHHUH 110 HAKIIOHHOW IJIIOCKOCTH"

8 CBoOoauoe nmagenune teia. OnsiTe! [ annnes 1 0 0
PaBHOMEpPHOE IBUIKEHUE N0 OKPYKHOCTH.

9 Ilepuon u yacrora oOpamenus. JInneitnas u 1 0 0
yIJ10Basi CKOPOCTH

10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE 1 0 0

11 Ilepssiii 3akoH HptoToHa. BexkTop cuiibl 1 0 0

12 Bropoii 3akon HeroToHa. | 0 0

PaBHOpelicTBYIOIIAs cHita




13

14

Tperuii 3akon Herorona. Cynepno3uiius Cui

Pemrenue 3a1au Ha mpyUMEHEHUE 3aKOHOB
Hrrotona

15
16

Cuia ynpyroctu. 3akoH ['yka

Pemenue 3anay no teme «Cuia ynpyroctu»

17

18

Jlaboparopuas pabota «OnpeneneHue
KECTKOCTU TIPYKUHBD»

Cuia TpeHus

19

20

21

Pemenue 3anay no teme «Cuma TpeHus»

Jlaboparopnas pabota "Onpenenenue
Kod((HUIIIEHTA TPEHUS CKOJBKCHUS"

Pemenue 3amau mo teme "3akoHbl HeroToHA.
Cuna ynpyroctu. Cuna Tpenus"

22

23

24

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUs. Y CKOpEHUE CBOOOTHOTO TAJCHUS

Ypok-koHpepeHmus "J{BIKkeHne Tell BOKPYT
rpaBUTalinoHHOrO 1eHTpa (ConHeuHas
cuctema). ['amaktuxu"

Pertenne 3agau mo teMme "Cuiia TSHKECTH U
3aKOH BCEMUPHOTO TATOTEHUS"

25

[IepBas kocMu4eckas CKOPOCTb.
HesecomocTs n neperpysku

26

27

PaBHOBECHE MaTeprabHON TOUKHU.
AGcomoTHO TBEpIOE Tesio. PaBHOBecHe
TBEPJIOTO TENA € 3aKPEIVIEHHOW OCBIO
BpaIieHus

MowmenT cunbl. LlenTp TsoxecTn




28

29

Pemrenue 3agad mo reMe "MOMEHT CHIIEL.
Hentp TsixecTn"

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

"MexaHn4YeCcKoe IBUKEHUE.
BsaumogeiictBue Ten"

30

KonrponsHas pabora o Teme
"MexaHn4YeCcKoe IBUKEHUE.
BsaumopeiictBue Ten"

31

32

33

Nmnynec Tena. Umnynbse cuiibl. 3aKoH
COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYNPYroe B3auMOJCICTBHE

Pemenue 3agau nmo reme "3akoH COXpaHEHUS
uMmIyibca"

Ypok-koHpepeHnus "PeakTuBHOE IBHKEHUE
B MPUPOJIC U TeXHUKE"

34

35

Mexannueckasi paboTa U MOIITHOCTb

PaboTa cuibl TSKECTH, CUIIBI YIPYTOCTH U
CHJIBI TPEHUS

36

Jlaboparopnast pabota «Ornpezaenenue
paboThI CUITBI TPEHUS TTPU PAaBHOMEPHOM
JBUKEHHUH TeJa M0 TOPU30HTAIBHON
MTOBEPXHOCTH»

37

CBs13b 2HEpruu u padoThl. [loTeHManpHasS
SHEprus

38

39

Kunernueckas sneprus. Teopema o
KMHETUYECKOUN SHEPrUHr

3akoH COXPAHCHUSA DHCPIUHU B MCXAaHHUKE

40

JlabopaTopHas paborta «3ydeHue 3akoHa




41

COXpPaHCHUS DHEPIrUm»

KonebarenpHoe JABMKCHHUE U €T'0
XapaKTCPUCTHKU

42

43

3aryxatomue Konebanus. BeiHyk/1eHHbIC
koseOanus. Pezonanc

MaremaTuyecKui U NPYKUHHBIA MasiTHUKU

44

Vpok-ucciaenoBanue «3aBUCUMOCTD IIEPUOJA
KoJ1e0aHui OT )KECTKOCTHU IPY>KUHBI U MACChI
rpys3a»

45

46

47

[IpeBpamienue 3HEprum Npu MEXaHUYECKUX
KoJIe0aHUAX

JlaboparopHas pabota «Onpenenenue
4acTOTHI U NIeproia KojeOaHui MpyKUHHOTO
MasiTHUKa»

JlaGopaTopHas pabora «IIpoBepka
HE3aBHCUMOCTH MepHo/ia KoJebaHuii rpysa,
MOJIBEILIEHHOTO K HUTH, OT MAacChl Tpy3a»

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

49

50

Ypok-koHpepeniusa "MexaHHUeCKUEe BOJHBI
B TBEpOM Tene. CelicMuieckue BOTHBI"

3ByK. PaCHpOCTpaHCHI/IG " OTPAKCHHUC 3BYKaA

51

52

53

VYpok-uccnenosanue "HabmoneHune
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI pE30HAHC

Ypok-koHpepeHus "YIbTpa3ByK u




54

nH(]pa3BYK B MPUPOJIC U TEXHUKE"

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"3aKoHBI COXpaHEeHMs. MexaHuuecKue
KoJieOaHUs U BOJTHBI"

55

KonTponbHas padbota mo Teme "3aKkoHbI
coxpaHeHus. MexaHndeckue KoJeOanus u
BOJIHBI"

56

57

DNeKTPOMarHuTHOE T0JI€.
3HeKTpOMaFHI/ITHI>I€ BOJIHBI

CsoiicTBa QJICKTPOMAriuTHLIX BOJIH

58

Ypoxk-koupepennus "Llkana
AJIEKTPOMArHUTHBIX BOJH. Mcnonbp3oBaHne
AJIEKTPOMArHUTHBIX BOJIH JUJIsI COTOBOM
cBs3u"

59

60

61

VYpok-uccnenosanue "M3ydenue cBoiicTB
QJICKTPOMArdHMTHBIX BOJIH C ITIOMOIIBIO
MoOmIbHOTO TenedoHa"

Pemenue 3aga4d Ha OIPCACIICHUC YaCTOThI U
JJIMHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpoMarHuTHasi IpUpoaa CBETa.
CxopocTtsb cBeTa. BonHOBBIE CBOWCTBA CBETA

62

Hcrounuku ceera. [IpsmonuneitHoe
pacnpocTpaHeHue cBera. 3arMeHus CoHia u
Jlynbl

63

64

3aKoH OTpakeHUs CBeTa. 3epkaina. Pemenue
3a/1a4 Ha MPUMEHEHNE 3aKOHA OTPAXKEHUS
CBeTa

HpeHOMHCHI/IC cBeTa. 3aKOH IpCIOMIICHUS




65

CBETa

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.
Hcnionp30BaHue MOIHOTO BHYTPEHHETO
OTpaXKEHUsI B ONITHYECKUX CBETOBOAX

66

Jlaboparopuas pabota "Hccienoanue
3aBHCUMOCTH YTJIa MPEJIOMIICHHUS CBETOBOTO
Jy4a OT yIJla NaJieH!s Ha IpaHule "BO3yX-

nn

CTCKIIO

67

68
69

Ypok-koHpepernus "Micnons3oBaHue
MOJTHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

JInuzel. OnTudyeckas cujia JIMH3EI

[TocTpoenue n3oOpaxeHuit B TMH3AX

70

71

Jlaboparopuas pabota "Onpenenenue
(hOKYCHOTO PACCTOSIHUS i ONTHYECKOMN CHIIBI
coOuparomien JTUH3bI"

Ypok-koHpepenmus "OnTuieckre TMH30BbIC
npudops"

72

I'na3 kak ontuyeckas cucreMa. 3peHue

73

74

Ypok-konpepennus "Jledextsl 3penus. Kak
COXPaHUTH 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONBITHI

Hrrorona. CnokeHue CrieKTpaabHbIX 1IBETOB.
Hucnepcus ceera

75

JlabopaTtopHas padoTta "OMBITHI 11O
Pa3ioKeHUIo OEsIoro CBeTa B CIEKTP U
BOCIIPHUSATHIO LIBETA MPEIMETOB IPU UX
HaOJII0ICHNH uepe3 [BETOBbIe (GUIbTPHI"




76

77

VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
CBeTa: nucrepcus, uHTeppepeHIus u
nudpakus”

OmnsiTel Pesepdopaa u miianerapHas Mozeinb
aToMa

78

79

80

[Tocrynater bopa. Moaens aroma bopa

Hcnyckanue U MOTIOEHUE CBETa aTOMOM.
KBanTe1. JInHelyaTeIie CIIEKTPHI

VYpoxk-npaktuky™m "HabintoeHue crieKTpos
ucryckanus'"

81

82

PagnoakTHBHOCTE U €€ BUIILI

Ctpoenue aToMHOTO siapa. Hykinonnas
MOJEIb

83

PannoaktusHble peBpanieHus. M3zoronsl

84

85

Pemienue 3aau no teme: "PannoakTuBHbIE
npeBpauieHus’"

[lepuon nonypacnana

86

87

88

VYpok-koHpepenius "PagnoakTHBHbIE
W3JIY4eHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE"
SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3aps/10BOrO U MacCOBOTO YHUCEI

DHeprusi CBA3u aTOMHBIX sifiep. CBs3b MacChl
Y SHEPTrUuu

89

90

Pemenue 3agau no reme "SAnepueie peakuun'

Peaknuu cuHTe3a U JeneHUs SAIep.
Ncrounuku sHeprun CoaHa U 3BE3]

91

VYpok-koHpepennus "AnepHas sHepreTuka.




JlelicTBUA paliOaKTUBHBIX M3JTYYECHHUI Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe
"DNEeKTpOMarHuTHOE MOJIE.
DneKTpOMarHuTHbhIE BOJHBI. KBaHTOBBIE
SIBJICHUS "

92

KonrponsHast pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHHIE BOJHBL. KBaHTOBBIE
sIBJICHUS"

93

94 [ToBTOpenue, o6o0menue. Jlaboparopusie
paboTsI 1o Kypcy "B3anmopeiictBue Ten"

[ToBTrOopenue, o6o0menue. Pemenne
95 pacyYETHBIX U KaUECTBEHHBIX 3a7a4 110 TEME
"TemnoBsie nporecch”

IToBTrOopenue, o6o0mmenue. Pemenue
96 pacyeTHBIX U KaYECTBEHHBIX 3314 110 TEME
"KII/] TerumoBeIX gBUraTenei”

IToBTrOopenue, o6o0mmenue. Pemenue

97 pacueTHBIX U Ka4ECTBEHHBIX 33]a4 10 TEME
"KILJ] anexkrpoycTaHOBOK"

[ToBTOpenue, 0600meHue. JlaboparopHsie

98
paboTsl o Kypcy "CBeToBbie siBICHUS"
[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMU 10 TeMe '"3aKOHBI COXPAHEHHUS B
MeXaHuke"

100 [ToBTOpenue, o606menue. Pabota ¢

Tekctamu 110 Teme "Konebanus 1 BOJIHBL"




[ToBTOpenue, o600meHne. Pabora ¢

101 1 0
TekcTaMu 110 TeMe "CBeTOBBIC ABICHUS"
[ToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U siepHas 1 0
¢buszuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 32




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 7 xknacc/ [epeimkun .M., UBanos A.U., AkiimoHepHoe 00111€CTBO
«M3parenscTBO «lIpocBemenue»

» ®usuka, 8 knacc/ [lepeimkun M.M., BanoB A.U., AkiinoHepHO€e 0011IeCTBO
«M3parenscTBO «lIpocBemenune»

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kimacce/ [lepeimkun Y. M., I'yrauk E.
M., UBanos A. ., [letpoBa M. A., AkiimonepHoe o0miecTBo «/31aTensCcTBO
«IIpocsemienne»

METOIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

» Ousnka. JunakTiudeckue matepuaisl K yaeOHuKy A.B. [lepeimkuna. 7 kimacc/Mapos
A.E., Mapon E.A. « ®usuka. COOpHHUK BONIPOCOB U 3a7a4 K yueOHUKy A.B. [lepbimkuna. 7
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usnka. uarnoctudeckue paboTsl k yueOHuKy A.B. [lepsimkuna. 7 knace/lllaxmaroBa
B.B., lledep O.P.

e ®usuka. Tectrl. 7 ki1acc/Xannanos H.K., Xannanosa T.A.

» ®duzuka. Meroguueckoe mocodue k yueOHnky A.B. [lepsimkuna. 7 kinacc/PunoHOBIY
H.B.

» Ousuka. /lunaktnueckue marepuaisl K yaeOHUKY A.B. Ilepsimkuna. 8 kimacc/Mapon A.E.
, Mapon E.A. »« ®uszuka. COOpHUK BOIPOCOB U 337a4 K yueOHuky A.B. Ileppimkuna. 8
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. [luarnoctuueckue padotsl K yueonuky A.B. Ilepormkuna. 8 knacce/lllaxmaToBa
B.B., lleep O.P.

» ®usuka. Tectrl. 8 kimacc/Xannanos H.K., Xannanosa T.A.

» ®usuka. Meronnyeckoe nocobue k yueOHuky A.B. Ileppiukuna. 8 knace/@unoHoBuY
H.B.

» ®usuka. {unaktuueckue matepuaisl kK yueOHuKy A.B. [lepsimkuna, E.M. I'ytHuk. 9
kiacc/Mapon A.E., Mapon E.A.

» ®usuka. COOpHUK BONPOCOB U 3aa4 K yueOHuky A.B. [lepsimkuna, E.M. I'yTHuk. 9
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. Tectol. 9 kimace/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meroauueckoe nocodue k yueOHuky A.B. [lepsimkuna, E.M. I'yrHuk. 9
kiacce/I'yrauk E.M., Yepnukosa O.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

* bubnuoreka undposoro odbpazoBaTeIbHOTO KOHTEHTA. — Pexxum nocryna:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

* Enunas xomneknus mugpoBbIX 00pa30BaTeIbHBIX peCypcoB. — Pexxum gocrymna:
http://school- collection.edu.ru

» OenepanbHbIN HEHTP HHPOPMAITMOHHO-00Pa30BaTEIbHBIX peCcypcoB. — Pexxum noctyna
http://www.fcior.edu.ru/

* [ludpossie oOpazoBaTenbHbIC pecypchl. — PexxuMm noctyna: http:// www.openclass.ru
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