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HOACHUTEJBHAS 3ATINCKA

[Iporpamma 10 ¢Qu3KKe Ha ypOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHUS
COCTaBJIEeHA HAa OCHOBE IMOJOXEHUN W TpeOOBaHUM K pe3yibraTaM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHON HpPOrpamMmbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (enepaibHON padoyeil mporpaMMbl BOCIIUTAHUS U
Konueniuu npenogaBanus yueoHoro npeamera «Ousmkay.

Conmepxanue mnporpaMMmbl 1m0 (U3HKE HaAMpaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TIpaMOTHOCTH OOYYarONIMXCSd W OpPraHU3AlMI0 HU3YYCHHS
GbU3UKM Ha JEITEILHOCTHOM OCHOBE. B mporpamme mo (¢u3uke Y4YUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpenMera B peanmmszainuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTUYHOCTHBIM M METAIlPEIMETHBIM pe3yJibTaTaM OOyUYeHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3W €CTECTBCHHOHAYYHBIX YYEOHBIX IMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsl.

[Tporpamma 1o ¢gu3uke ycTaHaBIMBAET paclpesesieHue yueOHOro Marepuana
1o rogaMm oOydeHus (Mo Kiaccam), IMpeiaraeT MPUMEPHYIO MOCIE0BATEIHHOCTD
W3y4YEHUs TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEAMETHOIO COJEpkKaHUA U
y4€Te BO3PACTHBIX 0COOCHHOCTEHN 00y4aromuXxcs.

[TIporpamma 1o ¢usuke pazpaboTaHa C UENbIO OKa3aHUS METOIUYECKON
MOMOLIY YYUTENIO B CO3[aHUU paboyeil porpaMmbl 10 y4eOHOMY IIPEIMETY.

du3znka SBISETCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYUHbBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PM3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SBICHUH,
H3y4aeMbIX XUMHEH, OUOIOTHEH, acTpOHOMHEHN U Pu3ndeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEJOCTaBIseT Haubosee sICHbIE
o0pas3ipl MPUMEHEHHUsI HaydYHOTO METOJIa MO3HAHUs, TO €CTh CIoco0a MONy4YeHHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

OpHa W3 TIaBHBIX 3aja4 (PU3MUECKOro oOpa3oBaHMS B CTPYKType oOIIero
o0Opa3zoBaHus COCTOUT B (OPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yyaromuxcsl.

N3yuenue Qusukn Ha 0a30BOM ypOBHE MpeaNoiaraeT OBJIAJICHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PAaMOTHOCTb:

® HAy4YyHO OOBACHSTH SIBJICHUS;

® OIICHUBATh U MOHUMATh 0COOCHHOCTH HAYYHOTO MCCIICIOBAHMUS;

® UHTEPNPETHPOBATH  JIaHHBIE W MCIOJIB30BaTh  HAy4YHbIC
JI0Ka3aTeNbCTBA JJIs TOJIyYeHUS! BHIBOJIOB.

[enu wu3yueHuss (U3MKM HA YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUS
onpenenensl B Konuenuum mnpenonaBanusi ydyeOHoro mnpeamera «®Pusuka» B
oOpazoBarenbHbIX opraHuzanusx Poccuiickoit ®enepanuu, pealn3yrOIMMUX



OCHOBHBIE  0OIIE00pa30BaTE/IbHbIE IPOrPaMMBbl, YTBEPKIEHHOW pelIeHHEM
Komternn MunucrepcrBa npocBenienus: Poccutickoit denepanyu (mpoTokos ot 3
nexabps 2019 r. Ne [1K4BH).

Heian usyyeHust PU3NKHU:

NpuoOpEeTeHUE HHTEpEeca U CTPEMJICHUS OOydYaroUIUMXCsl K HayYHOMY
W3YUYCHHUIO TPUPOIBI, PA3BUTHE HX MHTEIUIEKTYaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (OPMUPOBAHUE
HCCJIE/IOBATEIILCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTara H3y4eHHUs] OCHOB
CTpPOEHUS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHue MNPEACTABICHUN O poiau (U3UMKHU ISl Pa3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  NPEICTAaBICHUH O  BO3MOXKHBIX  cdepax  Oymymien
poeCCHOHANIBHON JEATeIbHOCTH, CBI3aHHOW C (PU3MKOM, MOJATOTOBKA K
JaapHeUIeMy 0OyuYeHHUIO B 3TOM HalpaBICHUHU.

JloCTKeHHe JTHX IeJied MporpaMMmbl MO (PU3MKe Ha ypOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00€CIIEUUBAETCS PEIICHUEM CIICIYIOIINX 3a4a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHMHM  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHUX, MArHUTHBIX M KBAHTOBBIX
SABJICHUSX;

npUOOpeTEeHNE YMEHUN OMUCHIBATh U OOBICHATH (DU3UUYECKUE SBICHUS C
WCIIOJIb30BAHUEM ITOJIYYEHHBIX 3HAHUM;

OCBOCHME METONOB pELICHUs MPOCTEHUIIMX pacdyE€THBIX 3axady C
WCIIOJIb30BAHUEM duznyeckux MOJIEIIEH, TBOPYECKUX u
IIPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HaONIONaTh NPHUPOJIHBIE SIBJCHUS U BBIIOJIHATH OIBITHI,
nabopatopHble  pabOTBl W HKCHEPUMEHTAJbHbIE HCCIEJOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE TPUEMOB pabOThl ¢ MHMOPMALMEH (PU3NUECKOTO COJEPIKAHMS,
BKJIIOYasi UH(OPMAIUIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3HMKHU, aHAIHU3 U
KPUTUYECKOE OLICHUBaHUE MH(POPMALIUN;

3HAKOMCTBO €O chepamu nMpodhecCuOHaIbHON eI TEIbHOCTH, CBA3aHHBIMU
C (U3MKOM, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMU Ha
JTOCTHXKEHUSIX (PU3NYECKOIN HAyKU.

Ha wuzyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanus orBoguTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/ielN0), B 8
Kjacce — 68 yacoB (2 4aca B Hezelno), B 9 knacce — 102 yaca (3 yaca B HeJEmIo).



[Ipennaraemsiii B mporpamMme 1o (pu3uke nepedeHs J1adopaTOPHBIX padoT U
OIIBITOB HOCHT PEKOMEHIATEIILHBIA XapaKTep, YIUTEIb JIeJaeT BHIOOp MPOBEACHUS
7a00paTopHBIX PabOT M ONBITOB C YYETOM WHAMBUAYAJIbHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIUCKa SKCIEPUMEHTANBHBIX 3aJIaHHi, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.



COAEPKXAHUE OBYYEHUA
7 KJIIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHMH OKPYKAKOIIEro MUpa.

dusnka — Hayka O mpupone. SBieHus NpupoAbl. PUHUECKHUE SIBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢usmyeckux BenuuuH. Duznyeckue
npudopsl. [lorpemnocts n3mepennii. MexxayHapoaHasi cucTeMa eIMHUII.

Kak ¢usuka wu japyrue ecTeCTBEHHBbIE HAyKd U3yYalOT MPUPOLY.
EcTecTBeHHOHAy4YHBI METOJ TMO3HAHUA: HAOMIOACHUE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIJABM)KEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemoro sBiieHus. Onucanve GU3NIECKUX SBICHUHA C TIOMOIIBIO MOICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DSJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBIICHHUSL.
2. ®usnyueckue MpuOOPHI U Mpoleaypa MPSIMbIX U3MEPEHUM aHAJOTOBBIM U
(G POBBIM TPUOOPOM.

Jlabopamopnuwie padbomsl u onvimel.

OmnpeneneHue 1eHbl JeIeHUS KaIbl U3MEPUTEIHHOTO MpUudopa.

N3mepeHne pacCTOSIHUM.

N3mepenue 00bEéMa )KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pazMepoB MaJIbIX TEJL.

N3mepenune temreparypsl MpU IIOMOIIM >KUIAKOCTHOTO TEPMOMETpa H

JaTYMKA TEMIIEPATYPBHI.

6. IIpoBeneHue uCCIEOOBaHUS MO MPOBEPKE TMIOTE3BI: NAIBHOCTH IMOJETA
niapuka, MymeHHOT0 TOPU30HTAIBHO, TEM OOJIbIle, YeM OOJIbIlle BHICOTA

Nk =

Iy CKa.

Paznen 2. IlepBoHavyajibHbIe CBEIeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemiecTBa: aroMbl M MOJIEKYJIbI, HX pa3Mepbl. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIIECTRA.

JIBmxeHne wuactuin BemecTBa. CBSA3b CKOPOCTH JBHXKCHUSA YACTHUI[ C
teMrneparypoil. bpoyHoBckoe aBmxkenue, muddysus. B3anmopaelicTBue wacTuil
BEILIECTBA: NIPUTSHKCHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW U TBEPIBIX
(kpucTammyeckux) Tesl. B3aumMocCBs3b MEXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX M UX aTOMHOMOJICKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JBHUKECHHUS.



2. HaGmonenne nuddysum.
3. HaOmionenue  siBieHH,  OOBSACHSIOMIUXCS  MNPUTSHDKCHUEM WM
OTTaJIKUBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopnuie padomol u onvimel.

1. Ouenka pauamerpa aromMa METOJIOM PsSAOB (C  HMCIOJIB30BAHUEM

dotorpadwii).

2. OmnbIThI MO HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSXKEHUS.

Pasnen 3. /IBu:keHMe M B3aUMOJIEMCTBHE TeJl.

Mexanuyeckoe ABUWKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKCHHE.
Ckopoctb. Cpennsis CKOpPOCTh NPU HEPABHOMEPHOM JABMKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUSL.

SBnenne wuHepHuu. 3aKOH HMHEpUMH. B3ammoneicTBHE Tel Kak MpUYMHA
U3MEHEHHUSI CKOPOCTU JBIKEHHMS Teld. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BeIecTBa.

Cuiia Kak XapakTepUCTHUKa B3auMOJEUCTBUS Tes. Cuiia yrnpyrocTd M 3aKOH
['yka. M3mepeHne cuiabl ¢ MOMONIBIO AUHAMOMETpA. SIBJICHHE TATOTEHUS U CUia
TsokecTH. Crita TsKeCTH Ha Apyrux manerax. Bec tena. Heecomocts. Cnoxenune
CUJI, HalpaBJIEHHBIX MO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJbKEHUS U TPEHUE NOKOsA. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habntonenue MexaHn4ecKoro JBUKEHHUS Tea.

N3mepenue CKopoCTH MPSIMOJIMHERHOTO ABUKEHUS.

HaGnronenue sineHus nHepIuu.

HaGnronenue nsMeHeHus: CKOpOCTH MPU B3aUMOJICHCTBUH TEII.

CpaBHEeHME MACC IO B3aUMOJICUCTBUIO TEJL.

. CroxeHue cull, HallpaBJICHHbBIX IO OAHOM HPSIMOIA.

./Iaﬁopamopnbte pabomot u onvimol.

1. Ompepenenne CKOPOCTH PaBHOMEPHOTO JBMXKEHHMS (IIapUKa B >KUJIKOCTH,
MOJIEJIU AIEKTPUUYECKOTO aBTOMOOWIIS M TaK J1ajiee).

2. OmnpeneneHue CpeaHEN CKOPOCTH CKOJIbKEHHS OpycKa WM IIapuKa I10
HAKJIOHHOM IIOCKOCTH.

3. OmnpenenieHne MIOTHOCTUA TBEPIOTO TENA.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTshkeHus (aedopmanun)
NPY>KUHBI OT MPUJIOKEHHOM CHUIIBI.

R

5. OnsIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbl TPEHUS CKOJBXEHHS OT
BECAa TEJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
Paznen 4. JlaBineHue TBEPABIX TeJl, ;)KUAKOCTEH U ra3os.



JHasnenune. CriocoObl yMEHBIIIEHUSI U YBETWYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHHUS Ta3a OT o0béma, Temmeparypbl. [lepemaua naBneHus
TBEPABIMU TEJNaMHU, XUIAKOCTIMU W Ta3zamu. 3akoH Ilackans. ITneBmarmueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUS KUIAKOCTH OT DyOuHbl. ['miapocrarmueckuit
napagokc. Coodiaronuecs cocyabl. ['uipapnuueckne MeXaHU3MBblI.

Atmocdepa 3emum u armocdepHoe nasineHue. [IpudymHBI CyliecTBOBaHUS
BO3ylHON oOonouku 3emau. OmnbiTt Toppuyennu. M3mepenue armocgepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(HEPHOro AaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPAI.
[TpuGops! 11t u3MepeHust aTMOC()EepHOTO JaBICHUS.

JlelicTBHE XKUIKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cuia. 3akon Apxumena. [InaBanue ten. BoznyxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJIEHU ra3a OT TEMIIEPATYPBI.

[lepenada naBiaeHUs ) KUIAKOCTBIO U Fa30M.
CooOmaroruecst CoCy/Ibl.
['mapaBmryeckuil mpecc.
[IposiBienue nercTBust aTMOC(HEPHOTO J1aBJICHHUS.
3aBUCUMOCTD BBITAJIKUBAIONICH CHIIBI OT 00bEMA MOTPYKEHHOM YacTh Tena
Y TUTIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKHUBAIOUIEN CUIIBI BECY BBITECHEHHOM KUJKOCTH.
YcnoBue naBaHus TEIN: MJIABAHUE WJIU NIOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TeJIa U JKUJIKOCTH.
Jlabopamopnuie padomol u onvimel.
1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MorpyXKEHHOMN B
KUJKOCTh YaCTH TEJa.
2. OnpeneneHne  BBITAJKUBAKOIIEH  CUJbL, JEWCTBYIOIIEH Ha  TEJo,
MOTPYKEHHOE B JKUAKOCTb.
3. IIpoBepka HE3aBHCHUMOCTH BBITAJIKUBAIOIIEH CUIIbL, IEHCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MacChl TeJa.
4. OnbITel, JEMOHCTPUPYIOLIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
JEUCTBYIONIEH Ha TEJIO B KUIKOCTH, OT 00bEMA NOTPYKEHHON B KUIAKOCTh
YaCTH TeJa U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpynpoBaHnue apeomeTrpa WIM  KOHCTPYUPOBAHUE  JIOAKH U
OIpEAEIICHUE €€ TPY30NO0ABEMHOCTH.

Paznen 5. PaGoTra u MOITHOCTH. JHEPrus.

Mexannyeckast pabota. MoOIIHOCTb.

[IpocTble MeXaHU3MBI: pblyar, OJOK, HAaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHs pbiuara. [[puMeHeHue npaBusia paBHOBECHS pblyara K 0JI0Ky. «30510Toe
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npasuio» Mexanuku. KIIJ[ mpocteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHerndeckas ¢ TOTEHIMAJbHAs DSHEPIrHUs.
[IpeBpaleHne OMHOTO BHJIA MEXAaHUYECKOW DHEPTUM B IPYTrol. 3aKOH COXPAHEHUS
SHEPrUH B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuwie padomsl u onvimel.

1. Onpenenenvie pabOTHI CHIIBI TPSHUS ITPU PABHOMEPHOM JIBIKEHUU TeJa 10

TOPU30HTAIIBHOM ITOBEPXHOCTH.

2. HccnepoBaHue yClIOBUM paBHOBECHS phluara.

3. Wsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. N3ydeHue 3aKOHA COXPAHECHUSI MEXaHUYECKOW SHEPTHM.

8 KUIACC

Pa3nen 6. TensioBble siBjIeHUA.

OCHOBHbBIEC TIOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BemiecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYyd. OTBIThHI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHOKUHETUYECKO TEOPHH.

Mogenu TBEPIOro, MKHUIKOTO W Ta3000pa3HOrO COCTOSHHUM BeIECTBA.
Kpucrannuueckue u amopdueie Tena. OObsCHEHUE CBOICTB Ia30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHHU MOJIEKYJSIPHO-KUHETUYECKOU TEOPHH.
CmaunBaHME U KaWJUISIPHBIE SIBJICHUA. TEIJIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3zb Temmeparypbl CO CKOPOCTBbIO TEIUIOBOTO JBHKEHUS
yacTull. BHyTpeHHsiss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH OJHEpPruu:
TerIonepeaaya u coBepiieHne padboTel. Buasl Temionepeaayu: TemIONpOBOAHOCTD,
KOHBEKIIUS, U3Ty4YCHHE.

KonuuecTBO TEmIOTHI. YaenbHash TEMJIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TEIIOBOro OanaHca. [InaBienue u oTBepeBaHue
KPUCTAUIMYECKUX BEIECTB. YeibHas TemioTa ruasieHusd. [lapooOpa3oBanue u
koHaeHcanus. Mcnapenwe. Kwumenue. VYmenbHas Teruiora mapooOpa3oBaHUS.
3aBUCUMOCTD TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO JIaBJICHHS.

BrnaxHoCTh BO31yXa.

DHeprus TOIJIMBA. YelbHas TeIIOTa CTOPaHHUsL.

[Tpunnumner pabotsl TemnoBeix naBurareneit KIIJ[ TemmoBoro asurarens.
TerutoBble ABUTATENIN U 3aI[MTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpAHEHHUS U MPEBPAICHUS SHEPTUHU B TEIJIOBBIX ITPOIECCaX.

Jemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO ABUKCHHUS.

2. HaGmonenne nuddy3um.



3. HaGmronenue sBieHUN cMauMBaHUs M KaWJUISIPHBIX SBIICHUI.
Hab6mtonenue TenaoBoro pacimpeHus Tel.

W3meneHne namjieHus rasa Mpud U3MEHEHUM 00bEMa UM HarpeBaHUM WU
OXJIQXKICHUU.

v ok

[TpaBuna uzmepeHus: TeMneparypsl.
Bunsl Tenonepenaun.
OxJaxieHue Ipu COBEPIICHUH pabOTHI.

9. HarpeBanue npu coOBepIICHUH paOOThl BHEUTHUMU CUIIAMH.

10.CpaBHEHME TEINTOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11.Habmronenre KumeHusl.

12.HabnroneHre mocTosiHCTBAa TEMIIEPATyPhl MPH TIJIaBICHHUH.

13.Mojenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie padomsl u onvimel.

1. OnbIThl IO OOHAPYKEHUIO IEUCTBHS CHJI MOJIEKYJISIPHOTO IPUTSIKEHUS.

2. OmnbIThI IO BBIPAIIKMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OnbITel 10 HAOMIONEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, JKUJIKOCTEH U

TBEPABIX TEIL.

4. OnpepneneHue AaBieHUs BO3AyXa B 0aJUIOHE MIMPUIIA.

5. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCThH JABJICHHS BO3JyXa OT €ro

00bEMa 1 HarpeBaHMs WU OXJIAXKICHUS.

6. [IpoBepka runore3bl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUYECKOU TPYyOKe OT TeMIepaTyphbl.
7. HaOnroneHne W3MEHEHHsS BHYTPEHHEH SHEPrMM Tejda B pe3yJibTare
TeIuIonepeadyi U paboThl BHEITHUX CHIL

8. HccnenoBanue siBI€HHsS] TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW H

rOpsiYEr BOJIBI.

9. OnpenenieHre  KOIMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOM  HpH

TEMJI000MEHE C HArPETHIM METAIIMYECKUM LIMITUHIPOM.

10.Onpenenenue yaeabHOM TEMIOEMKOCTH BEIICCTRA.

11.MccnenoBanue npoiecca uCIapeHusl.

12.0npeneneHrie OTHOCUTENBHON BIAXKHOCTH BO3yXa.

13.0npenenenne yaenbHOM TEIUIOTHI TUIABIEHUS JIbA.

Pa3nen 7. JnekTpuyecKkue 1 MATHUTHBIE SIBJICHHS.

Onekrtpuzauusi Ten. J[Ba poma aneKkTpuUyYecKuX 3apsaoB. BzaumopeiicTBue
3apsKEHHBIX Tell. 3akoH KyloHa (3aBUCUMOCTD CHITBI B3aUMOJICHCTBUS 3aPSKEHHBIX
TE€J OT BEJIMYMHBI 3apSAI0B U PACCTOSTHUS MEXKAY TEIaMu).

Onekrpuueckoe mnosne. Hanpspk€HHOCTH anekTpudeckoro mnoss. IlpuHnmn
CYyHEpHO3ULIUH JEKTPUUECKUX TTOJIEH (Ha KAU€CTBEHHOM YPOBHE).
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Hocurenu snekTpuyeckux 3apsiioB. JJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenue atoMa. [IpOBOJHUKY U AUDIIEKTPUKU. 3AKOH COXPAHEHUS DIIEKTPUUYECKOTO
3apsna.

ONEKTPUYECKUM TOK. YCIOBHSI CYyIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
WM cTOUHMKHA TIOCTOSSHHOTO TOKa. JIeMCTBUSI 3IEKTPUUYECKOrOo TOKa (TEIUioBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUIN TOK B )KUJIKOCTAX U razax.

Onekrpuueckass nenb. Cuina  TOkKa.  DJIEKTPUYECKOE  HANpPSHKEHUE.
ConpoTtuBieHre TPOBOJAHUKA. YIEIbHOE COTPOTUBICHHUE BelIeCTBA. 3aKoH Oma 11714
yuacTka uend. llocimenosarenbHoe U apajuieIbHOE COEAUHEHUE MPOBOJHUKOB.

PaGora m wMomHOCTh dnekTpudeckoro Toka. 3akoH Jxoyns—JleHa.
DNEKTPUYECKUE LIETH U MOTPEOUTENH AEKTpUUecKor sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHL. B3auMOE€CTBUE TTIOCTOSTHHBIX MAarHUTOB. MarHuTHOE
rosie. MarHuTHOE noJie 3eMJIM U €ro 3HaYEHHE IS )KU3HU Ha 3emiie. OnbIT DpcTeaa.
MarauTHoOE€ 1oJ1€ AJIEKTPUUYECKOTO TOKA. [ [puMEHEeHNE 3JIEKTPOMArHuTOB B TEXHUKE.
JlelicTBUE MArHUTHOTO TOJI HAa NPOBOJHUK C TOKOM. OJEKTPOABUIATEIb
MOCTOAHHOTO TOKa. VcCronb30BaHHWE  AJIEKTPOABUIATENIEM B  TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omnertel @apanes. SBnenne anekrpomarHuTHOM MHAYKIMU. [IpaBuno Jlenna.
DneKkTporeHeparop. Croco0w1 MOJIyYEHUS AIEKTPUUYECKON SHEPIuMu.
DNEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHUU.

Jlemoncmpauyuu.
DIIEKTpU3aLus TEN.
JIBa pona aJIeKTpUUECKUX 3apsI0B U B3aUMOICCTBUE 3aPSIKEHHBIX TEIL.
YCTpOMCTBO U JIEUCTBUE SIIEKTPOCKOIIA.
DIEeKTpOCTaTUIECKast UHAYKIHUS.
3aKOH COXPAaHEHHUS IEKTPUUECKUX 3aPsII0B.
[IpOBOOHUKYN U TUDIICKTPUKHU.
MopnenupoBaHre CUIOBBIX JIMHUNA 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKH MOCTOSSHHOTO TOKA.
9. JlelcTBUA 2IEKTPUUECKOTO TOKA.
10.25eKkTprUUECKHil TOK B )KUIKOCTH.
11.I"'a30Bbli pa3ps.
12.I3mMepeHne Cujibl TOKa aMIePMETPOM.
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13.13MepeHne 3IeKTPUIECKOTr0 HAPSIKEHUSI BOJIBTMETPOM.
14.PeocTtar u Mara3uH CONPOTUBIICHUMN.

15.B3anmMoneincTBue NOoCTOSTHHBIX MAarHUTOB.

16.MopenrpoBanre HEBO3MOXKHOCTHU Pa3JI€JICHUSI TOJIOCOB MarHuTa.
17.MopennpoBaHre MarHUTHBIX MOJEN MOCTOSTHHBIX MarHUTOB.



18.0mnbIT Ipcrena.

19.MaruutHoe 1mose Toka. JJIeKTPOMAarHur.

20./lelicTBHE MAarHUTHOTO TMOJISI HA IPOBOAHUK C TOKOM.

21.DnexTponBurareisb NOCTOSHHOTO TOKA.

22.WccnenoBaHue SIBICHUS AIEKTPOMArHUTHOM MHIYKIHH.

23.0mnbiTel Dapanes.

24.3aBUCHMOCTh HamNpaBJI€HUST HWHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

25.20eKTporeHeparop NOCTOSTHHOTO TOKA.

Jlabopamopnuvie padbomsl u onvimel.

1. OnbITel 1O HAOMIONCHUIO DJEKTPU3ALMM TEJI MHAYKIMEH U TpH
CONPUKOCHOBEHHH.

2. HccnenoBanue MACUCTBHUS DJIEKTPUUECKOTO TIIOJS HA IMPOBOAHUKU H

JUAJIEKTPUKH.

COopka u mpoBepKa padOThI AMEKTPUUECKOHN IEMU TOCTOSHHOTO TOKA.

N3mepeHnune u perynmpoBaHue CUJIbl TOKA.

N3mepenue u peryiupoBaHue HaMPsKEHUS.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, WAYIIErO 4Y€pe3 pPe3UCTOp, OT

CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HAa PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh AIIEKTPUYECKOTO
CONPOTHUBIICHUSI MPOBOJHMKA OT €ro JUJIMHBI, IUIOIIAAM TONEPEYHOIO
CEUEHMs M Marepuaa.

8. IIpoBepka mnpaBwia CHOXKEHHUS HANPSDKEHUM NPU IOCIEI0BATEIbHOM
COEIMHEHHH JIByX PE3UCTOPOB.

9. IlpoBepka mnpaBwiia Uisi CUJIbI TOKAa MPH MApauIeIbHOM COEAUHEHUHU
PE3UCTOPOB.

10.Onpenenenrie pabOThI JEKTPUUECKOTO TOKA, UIIYIIIETO YEPE3 PE3UCTOP.

11.0npenenenne  MOIIHOCTH  JJNEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pesucrope.

12.MccnenoBanue 3aBUCUMOCTU CHJIBI TOKa, MAYIIETO YEpE3 JaMIIOUKY, OT
HaIIpsKEHUS Ha HEH.

13.0npenenenune KIIJ[ Harpesarens.

14.NccnenoBanre MarHUTHOTO B3aUMOJCUCTBUS TOCTOSSHHBIX MAarHUTOB.

15.13yuenne MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB TP MX 00BEAMHEHUN
U pa3JeeHUN.

16.MccnenoBanue nelcTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.00bITBI, JOEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBl  B3aUMOACHCTBUSA
KaTyIIK{ C TOKOM U MarHuTa OT CUJIbl TOKA U HAMPABIICHHS TOKA B KATYIIIKE.

18.13yueHue AeiCTBUS MAarHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.
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19.KonctpyupoBanue u usyueHue paboThl IEKTPOABUTATEIIS.
20.N3mepenne KII/I anexkrpoaBuraresibHOM yCTaHOBKH.
21.00bITBI 1O HCCIIEIOBAHUIO SIBIICHUSL AJIEKTPOMATHUTHOM WHIYKLHWH:
UCCIIE0BAaHME U3MEHEHU M 3HAUCHUS U HAITPABJICHUS MHTyKIIMOHHOTO TOKA.
9 KIIACC

Pasznen 8. Mexannuyeckue siBJICHHS.

Mexanuueckoe JBwxkeHUe. MarepuanbHas Touka. Cucrema orcuéra.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO JBWXKECHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBHkeHne. HepaBHOMepHOE npsiMOIMHENHOE JIBHKeHUE. CpelHssl 1 MIHOBEHHAs
CKOPOCTB TeJIa IPU HEPABHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHeiiHoe JBuxkeHue. CBoOOgHOE
nageHue. OnsITel [anues.

PaBHOMepHOE ABMKEHHE 1O OKpyxHOcTU. Ileprox u yvacrora oOpaiieHus.
JlunerHas v yrioBasi CKOpocTU. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBoiii 3akoH Hprorona. Bropoit 3akon Herotona. Tpetuit 3axkoH HeroTona.
[IpuHIMD CynIeprIo3uLUuU CUIl.

Cuna ynpyroctu. 3akoH I'yka. Cuita TpeHus: CHIa TPEHHsI CKOJIbKEHUS, CUjla
TPEHHUsI IOKOS, APYTUe€ BUJIBI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUs. YCKOpPEHHE CBOOOIHOIO
najgeHus. JlBmwkenne ruianer BOKpyr ComHma. IlepBas xocmuueckass CKOpPOCTS.
HeBecoMocTh 1 mieperpysku.

PaBHOBecue MarepuanbHOM TOUKU. AOCOIIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTIO TeNA C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenne mmnyneca. Mmnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEaKTUBHOE BUKECHUE.

Mexanuueckast paboTa 1 MOIHOCTh. PaboTa cuil TsKeCTH, yIpyrocTH, TPEHHUS.
CBsa3b 9Hepruum u padoThl. [loTeHuManpHas BSHEprus Tejaa, MOJHATOIO HaJ
MIOBEPXHOCTHIO 3eMJIH. [[oTeHIIManbHas SJHEprus C:Katol NpyKuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPruMU. 3aKOH COXPAHEHMSI MEXaHWYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOnroneHue MexaHMYECKOro JIBHXKEHHUS Tella OTHOCUTENIbHO Pa3HbIX Tel

OTCUETA.
2. CpaBHeHME NyTEHM M TPACKTOPUM IBWXKEHUS OJHOIO M TOTO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

3. H3mepeHne CKOPOCTH U yCKOPEHUS ITPSIMOJIMHEWMHOTO ABUKCHHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOIO JIBH>KEHMUS.

5. HaOnroneHue ABUKEHUS TENA 110 OKPYKHOCTH.



6. Habmionenune MexaHWYECKUX SIBJICHHM, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KabuHeTa (PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHS Te€ja OT MacChl Teja W JIEHUCTBYIOLIEH Ha HEro
CUJIBI.

8. HalGmronenue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.

9. HM3mMeneHnue Beca Tena Npu YCKOPEHHOM JBUKEHUH.

10.Ilepenaya umrrysbca npu B3aUMOIEVCTBUU TEIL.

11.1IpeoOpa3oBanus 3HEPTUU NPU B3aUMOJICHCTBHH TEI.

12.CoxpaHeHnne umItysibca Npyu HEYIPYroM B3auMOICHCTBUU.

13.CoxpaHeHue UMITyJIbca Py a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBHH.

14.HabnroneHre peakTUBHOTO JBUKEHUSI.

15.CoxpaHeHre MEXaHUYECKOM 3HEPT U MPU CBOOOHOM I1aJICHUU.

16.CoxpaHneHne MEXaHUYECKOW SHEPTUN NPU ABYMIKEHUH TEJIA TOJ IEUCTBUEM
IPYKHUHBI.

Jlabopamopnuwie padomsl u onvimel.

1. KoHcTpynpoBaHue TpakTa AJIsI pa3srOHa W JAJbHEWILIEr0 PaBHOMEPHOIO
JBYKEHUS IapUKa WA TEIEXKKH.

2. OmnpenenieHUe CpeIHEN CKOPOCTU CKOJBXKEHUS OpycKa WU JABUKEHUS
HIapyKa 110 HAKJIOHHOM IIOCKOCTH.

3. OnpenenieHHE YCKOPEHHUS Tejla IMPU PABHOYCKOPEHHOM JIBHXKEHUH IO
HAaKJIOHHOM IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 Ha4aJIbHOM CKOPOCTH.

5. IlpoBepka THUNOTE3bl: €CAU MpPU PABHOYCKOPEHHOM JIBHKCHHH 0e€3
HAaYaJIbHOM CKOPOCTH IYTH OTHOCSTCS KakK P HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJNBXEHUS OT CHJIBI
HOPMAJIbHOTO JIaBJICHUS.

7. Onpenenenue kod3pGHUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenune KECTKOCTU NMPYKUHBI.

*

9. Omnpenenenue padbOThI CUIIBI TPEHUS TPU PABHOMEPHOM JBHKEHUU TeJla 1O
TOPU30HTAIBHON OBEPXHOCTH.

10.0npenenenne  pabOThl CHJIBI YOPYTOCTH TpHU TOABEME Tpy3a C
UCIOJIb30BAHUEM HETOJBUYKHOTO U MOABUKHOTO OJIOKOB.

11.3yuenune 3akoHa COXpPAHEHUS IHEPTUU.

Pa3nen 9. Mexanuyeckue Koje0aHusi M BOJIHBI.



KonebarenbHoe nBukeHne. OCHOBHbIE XapaKTEPUCTUKU KoeOaHU: epuo,
4acToTa, aMIUIUTya. MaTeMaTH4ecKuil U Mpy>KUHHbIA MasTHUKU. [IpeBpamienue
SHEPrUu MpH KoJaedaTeIbHOM JIBUKEHUU.

3aryxaomue  kojeOaHus.  BelHyxzaeHHble — koneOaHusa.  Pe3oHaHc.
Mexannueckue BOJIHBL. (CBOMCTBA MEXaHMYECKUMX BOJH. [IpomonpHble U
nomnepeyHsle BONHBL. JlJIMHa BOJNHBI M CKOPOCTh €€ pPAacHpOCTpPaHEHUS.
MexaHuyeckue BOJIHBI B TBEPAOM TEJI€, CEUCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicOoTa TOHa. OTpaxkenue 3Byka. MH(pa3zByk u
YABTPa3BYK.

Hemoncmpayuu.

1. HabGmronenue xoneOGaHWil Ten MOA JEHCTBUEM CHIIBI TSDKECTH U CHIIBI
YIPYTOCTH.

Habmtonenue koinedanuii rpy3a Ha HUTH U Ha IPYKUHE.
HaGnroneHnue BbIHYKIEHHBIX KOJIeOaHUI U pe30HaHcAa.
PacnpocTpanenue nposoiabHbIX U MONEPEYHbIX BOJIH (HA MOAECIIN).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.

Jlabopamopnuvie padomol u onvimel.

1. Ompenesnenue 4acTOThI M IEPHOIA KOJIEOaHMI MaTEMaTHUECKOTO MasiTHHUKA.

2. OmpeneneHue 4acToThl U Mepuoja KoJieOaHUi MPYKUHHOTO MasiTHHUKA.

3. UccnepoBanue 3aBUCUMOCTH MepUo/ia KoeOaHUW MOABEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. VccnenoBanue 3aBUCUMOCTH MEpUOJA KOJIEOAHUI MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IlpoBepka HE3aBUCUMOCTH TepHOa KoieOaHHIl rpy3a, MOABEIIEHHOTO K
HUTHU, OT Macchl rpysa.

6. OnpITEl, JAEMOHCTPUPYIOIIUME  3aBUCUMOCTh  MEpHoja  KoJieOaHU
NPYXKUHHOTO MAsITHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. V3MepeHne ycKOpeHHs CBOOOTHOTO MaACHUS.

Pazaen 10. DiieKTpoMarHuTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMarHuTHOE  MOJIE.  DJEKTpOMarHuTHble  BoJHBL.  CBONCTBa
AIIEKTPOMAarHuTHbIX BOJIH. [llkama 37eKTpoMarHuUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

OnexTpoMarHuTHas npupona cera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CpoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOIICTBA CBETA.

Jlabopamopnwie padomsl u onvimel.
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1. V3yueHnue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHMIBHOTO

tenedona.

Pasnen 11. CBeroBble sIBICHUS.

JlyueBas  momenbp  cBera.  Mcrounumkm  cBera.  [Ipsmonmueinnoe
pacrpoctpanenue cBera. 3arMenus Connua u Jlynel. Otpaxkenne cBera. [lnockoe
3epKano. 3aKOH OTPAKEHHS CBETA.

[Ipenomiienne cBeTa. 3akoH mpenoMiieHHus cBeTa. lloiHOe BHyTpeHHee
OTpakeHHE cCBeTa. lcnonp30BaHME IIOJHOTO BHYTPEHHEIO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon mydeii B muH3e. OnTudeckas cuctema poroarmmapara, MUKPOCKOTIA
U Teneckona. [1a3 kak ontudeckas cucrema. biim3opyKkocTh U 1allbHO30PKOCTb.

Paznoxxenne Oenmoro cBera B crnekTp. Omnbitel Hplotona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. /(ncnepcus ceera.

Hemoncmpayuu.

[IpsAmMoNMHENHOE paCIIPOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o00paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajlax.
[Ipenomiienue cBera.

OnTryeckuid CBETOBOJ.

Xox mydeii B COOMpAroIieil InH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIUH3E.

[TonyueHue n300pa>keHU C MOMOIIBIO JIMH3.

9. IMpunuun aeicTBus GoToamnmnapara, MUKPOCKOTA U TEJIECKOTA.
10.Mopens riasa.
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11.Pa3noxenue 6emoro cBeTa B CIEKTP.

12.1Tonyuyenue 6e10ro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LBETOB.

Jlabopamopnwie padomsl u onvimel.

1. WccnenoBanue 3aBUCHMOCTHM YIJIa OTPAXKEHHSI CBETOBOIO Jiyya OT yIja
naJICHUs.

2. HM3yueHue XxapaKTepUCTUK U300paKeHHs peaIMeTa B IIJIOCKOM 3epKalie.

3. WccnenoBanue 3aBUCUMOCTH yIiia MPEJIOMJIEHUS CBETOBOTO Jiyya OT YIJia
NaJICHUs Ha TPAHUIIE «BO3LYX—CTEKIIOM.

4. TlonmyuyeHnue u300pa’keHU ¢ MOMONILI0 COOUPAIOIIEH JIMH3HI.

5. Omnpenenenrie (hOKYCHOTO PAaCCTOSHHUS M ONTHYECKOW CHIIBI COOMpAIOIICH
JIMH3BI.

6. OmBbITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CIIEKT.

7. OnpITHl IO BOCHPUSTHIO 1IBETA MPEIMETOB NPU HUX HAOIIOJCHUM Yepe3
I[BETOBBIC (PMIIBTPHI.

Pa3nea 12. KBanToBbIe IBJICHUS.



Omnwitel Pesepdopna u nnmanerapHas mozenb atoma. Monens aroma bopa.
Hcnyckanue u nornouieHue cBera aroMoM. KBaHThl. JIMHEHYaThie CIIEKTPHI.

PanuoaktuBHOCTh. Alnbda, 6eTa- U ramma-uzinydeHus. CTpoeHrne aToOMHOTO
anpa. Hyknonnas Mmogens aToMHOTO siapa. M3oTonsl. PagnoakTrBHbIe IpeBpanieHus.
[lepnon nmomypacnana aTOMHBIX s€EP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsA0BOIO M MAaCCOBOIO YHCEIL.
DHeprus CBs3M aroMHbIX sifep. CBs3b MacChl M 3HEpPruM. Peakuuu cuHTe3a u
nenenus anep. Mcrounnku sueprun ConHua u 3BE3N.

Snepnas sHepreruka. JleMCTBHs paauOAKTHBHBIX HW3JIIyYEHHW Ha JKUBBIC
OpPraHHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEHUS U MOIVIOLICHHUS.

CrHexTpsl pa3IM4HbIX Ia30B.

Cnekrtp Bozmopozaa.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabora cu€Tuyrka HOHU3UPYIOIINX U3TyUYCHHI.

Perucrpanus nznmydeHus: IpUPOIHBIX MUHEPAJIOB U ITPOIYKTOB.
Jlabopamopnuie padomsl u onvimel.
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1. HaOnroneHue CIJIOMIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUEHHUS.
2. HccrenoBaHue TPEKOB: U3MEPEHNUE SHEPTUU YaCTHULBI 10 TOPMO3HOMY ITyTH
(o gororpadusam).

3. U3mepenue paguoakTUBHOTO (oHA.

IHoBTOPUTEJIHbHO-0000 1AM MOTYJIb.

[ToBTrOpUTEIHHO-0000IIAOIIMI MOYIIb IPEAHA3HAYEH JUIsl CUCTEMAaTU3aluu U
00001IEHUST TPEAMETHOTO COJAEPKAHUS U ONBITA JEATENbHOCTH, TPUOOPETEHHOTO
OpU HU3YYEHUM BCEro Kypca (PU3MKH, a TaKkkKe Ul MOATOTOBKM K OCHOBHOMY
TrOCYIapCTBEHHOMY 3K3aMeHy Mo (u3uke ajisi 0O0ydyaroluxcs, BHIOPABIIUX ATOT
y4eOHBIN IIPEIMET.

[Ipy n3ydyeHUn NAHHOTO MOXYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METalpeIMETHbBIX  IUIAHUPYEMBIX  pe3yJbTaTroB  oOyueHus, (opmupyercs
€CTECTBEHHOHAYYHAs] T'PAMOTHOCTb: OCBOEHWE HAy4YHBIX METOJAOB HCCIEAOBAHUS
SBJIICHUA TPUPOABI M TEXHUKH, OBJIAJEHUE YMEHUSMH OOBACHATH (DU3UUYECKUE
SBJICHUS, NPUMEHSAS IIOJyYEHHbIE 3HAaHMs, pEIIaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMIIHATBEHO AEATEIBHOCTHBIN XapaKTEP JAHHOTO pa3iesia peaausyeTcs 3a
Cu€T TOro, YTO 00YUAIOUTNECs BHIMOIHSIIOT 3a/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAaHUM pAaclO3HAaBaTh U HAYYHO OOBICHATH
(¢u3nyeckre BJICHUs B OKPYXKAIOLIEH MPUPOIE U OBCETHEBHON XKU3HU;



UCIIOJIb30BaTh HAYYHBIE METOMBI MUCCIENOBAHUS (HU3UUYECKUX SBJICHUH, B TOM
quclie JUIsl MPOBEPKU FMIIOTE3 U MOJTYyUYEHUS TEOPETUUECKUX BHIBOOB;
OOBSACHATH, Hay4YHbIE OCHOBBI Ham0oOJie€ BaXKHBIX JOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEP, MPAKTUYECKOTO UCIOJIb30BAHUS PA3IMUYHBIX UCTOUYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUSI U COXPAHEHHUSI BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VIJIIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Nzyuenune ¢pu3NKu HA ypOBHE OCHOBHOTO OOIEro 0O0pa30BaHMs HAIPaBICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yabTaToB.

B pesynbrare uzydyenus (pU3MKU Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs

y oOyuarorierocss OyayT copMHUpPOBaHBI CICAYIOMINE JTUYHOCTHBIE PE3yJbTaThl B
YacTHu:

1) mIaTpuoOTHYECKOr0 BOCTIUTAHUSA:

— MPOSIBJIEHUE UHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nYecKor HAyKH;

— IIEHHOCTHOE OTHOIICHHE K JOCTIKEHUSAM POCCUNUCKHUX YIEHBIX-(PU3UKOB;

2) rpasKIaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 0OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JI0CTHKECHUN
bu3uKy;

— OCO3HAaHHME BAXXKHOCTH MOpPAJIbHO-3TUYECKUX MPUHILMIIOB B JEATEIbHOCTH
YYEHOrO;

3) 3CTEeTHYECKOI0 BOCIIMTAHUA:

— BOCIIPUATHE ACTETUYCCKUX KA4eCTB (PU3NUECKON HAyKH: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOT'O MO3HAHMS:

— OCO3HaHHME IIEHHOCTH (PU3NYECKONM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTWM, BAXKHEUILIEW COCTABISAIOLIEH
KYJIBTYPBIL;

— pa3BHUTHE HAay4YHOW JIO0O3HATENIBHOCTH, HMHTEpPECa K HCCIEN0BATEeIbCKON
JIEATEIIbHOCTH;

5) popMupoBanns KyJbTYPbI 310POBbSl U SMOIUOHAJIBLHOTO 0JIATONOJYYHA:
— OCO3HaHHWE IIEHHOCTHM 0e30macHoro o0pa3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH MpaBUI OE30MaCHOIO IMOBEICHHUS Ha
TPaHCIOPTE, HA JOpOrax, ¢ JJIEKTPUYECKUM M TEIUIOBBIM OOOpYJIOBaHUEM B
JIOMAIIHUX YCIOBUSIX;

— c(OpMHUPOBAaHHOCTH HaBBIKA PEIICKCHH, TPU3HAHNUE CBOETO MTPaBa Ha OIMHUOKY
Y TAKOTO )K€ MIpaBa y JPyroro 4YeaoBeKa;

6) Tpy10BOI0 BOCIIUTAHUSA:

— AKTMBHOE y4YacTHU€ B PEHICHWU MPaKTHUYECKHX 3ahad (B paMKax CEeMbH,
o0Opa3oBaTeIbHON OPTaHU3aIUH1, TOPOJIa, Kpasi) TEXHOJIOTUYECKON U COLIUATbHON
HAIPABJICHHOCTH, TPEOYIOUIUX B TOM YHCIIe U (U3HUUECKUX 3HAHUM;



e — UHTEpEC K MPaKTHYECKOMY U3yUEHUIO Mpodeccuii, CBI3aHHbBIX ¢ (GU3UKOI;

e 7)3KOJIOrH4eCKOro BOCIIUTAHMS:

e — OpUEHTALMS HA MpUMEHEHWE (U3MYECKUX 3HAHUW MJis pElICHUs 3a/ady B
00JIaCTH OKpYXalolel Cpepl, IJIAaHUPOBAaHUS IOCTYNKOB W OLEHKH HX
BO3MOXKHBIX MOCJEACTBUM ISl OKPYKAIOLIEN CPEbI;

e — OCO3HaHUE [I00AJIBHOIO XapaKTepa HKOJIOTMUYECKUX MpoOieM U MyTel HuX
pemeHus;

e 8) aganTanuMM K M3MEHSIOIUUMCH YCJIOBHSIM COLHAJIBHOM ¥ NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM IPU BBINOJIHEHUH HCCIEIOBAaHUN U
MPOEKTOB (PU3UUECKOM HAIIPABIIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

e — TIIOBBIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4YE€pe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e — MOTPEOHOCTHh B (HOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCJIE (POPMYTUPOBATH
UJICH, TOHATHSA, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBICHUSX;

e — 0oco3HaHUE AePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 001acTu
bus3uKwy;

e — IUIAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (DU3NYECKUX 3HAHU;

e — CTpPEMJICHHE aHAJM3UPOBATH U BBISBISATH B3aMMOCBSI3U MPUPOABI, O0IIECTBA U
HYKOHOMUKH, B TOM YHUCJIE C UCTOJIb30BaHUEM (DU3NYECKUX 3HAHUM;

e — OLEHKAa CBOMX JCHCTBHM C Y4YETOM BIMSHUA Ha OKPYKAIOUIYI0 CpELNY,
BO3MOXHBIX INIOOAJBHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHUS MporpaMMEI 10 (PU3KKe Ha YPOBHE OCHOBHOTO 0OIIEro
oOpazoBanus y oOydaromierocs OyayT chOpMHUpOBaHBI MeTampeaMeTHbIe
Pe3yJabTaThl, BKIIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC IEHCTBUS,
KOMMYHUKATUBHBIC  yHUBEpPCaJIbHbIC  y4YCOHBIC  JCHCTBHUSA,  PETYJIATHBHBIC
yHUBEpCaIbHBIC YICOHbBIE TCUCTBUS.

ITo3HaBaTeIbHBIE YHUBEPCAJbHBIC yqeﬁﬂme I[eﬁCTBHSI

Bba3oBble Jiornyeckue 1eCTBUSA:
® BBLIIBISATH U XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKH OOBEKTOB
(s1BNIEHUN);
® yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCU(DHUKAIIMN, OCHOBAHUS JIJIS
000011IeHNS U CPAaBHEHUS,;



BBISIBIISITh 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIONECHUSAX, OTHOCAIIUXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJIAITh IIPUYUMHHO-CIICCTBEHHBIE CBSI3U MPU H3YYEHUH (DU3HUECKUX
SIBJIGHUN U TIPOLIECCOB, JIEaTh BHIBO/IBI C UCIIOJIB30BAHUEM JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOYCHUN, BBIIBUTATH TUIOTE3Bl O B3aWMOCBS3SIX
(bU3MYECKUX BEIUYUH;

CaMOCTOATENIbHO BBIOUPATh CIIOCO0 penieHus yueOHou (pu3ndeckoi 3a1auu
(cpaBHeHHME HECKOJBKMX BApUAaHTOB pEIIeHHs, BbIOOp Hambomee
MOJIXO/SIIErO ¢ Y4ETOM CaMOCTOSITEIBLHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejbcKkue 1eCTBUSA:

MCIIOJIb30BATh BOIIPOCHI KAK MUCCIIEOBATEIbCKUI MHCTPYMEHT TO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOKHBIN
(U3NYECKUN SKCIEPUMEHT, HEOOJbIIOE MCCIEI0BAaHUE (PUINYECKOTO
SIBIICHUS,

OLICHMBaTh HAa MNPUMEHHUMOCTb M JOCTOBEPHOCTh HH(pOpMAaLHIO,
MOJyYEHHYIO B XOZI€ UCCIIEIOBAHMSI MU SKCTIEPUMEHTA,

CaMOCTOATENbHO (HOPMYIUPOBATh 00OOIIEHNS W BBIBOBI IO PE3yabTaTam
MPOBEIEHHOTO HAOIIOCHMS, OTIBITA, UCCIIEOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajibHEHIee pa3BUTHE  (U3HMUECKUX
MPOIIECCOB, a TAKXKE BBIBUTATH MPEIMTOIOKEHHS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTh PA3IMYHBIE METOABI, MHCTPYMEHTHI U 3alpOChl IPH TIOWCKE U
orOope WHGOPMAIMK WJIH JaHHBIX C YYETOM MPEIIOKEHHON ydueOHOH
dbuznyeckon 3a1a4u;

aHAIM3UPOBATh, CHCTEMATU3UPOBAaTh U HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3TUYHBIX BUJOB M (POPM TIPEICTABIICHNUS,

CaMOCTOSATENILHO BBIOMpaTh ONTUMAIBHYIO (OpPMY  TPEACTABICHHUS
uHDOpMalM W WUTIOCTPUPOBATH peIIaeMble 3aJa4dl  HECIOKHBIMU
CXeMaMH, JuarpaMmMamMu, MHOW rpaduKoi 1 X KOMOMHAIIUSMH.

KoMMyHHMKaTHBHBIC YHUBEpCAJIbHbIC YUeOHbIE 1eHCTBHSA:

B XO7e OOCYXXJeHHusi y4eOHOro marepuaina, pe3ysbTaroB JabopaTopHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMOU TEMbI U
BBICKa3bIBATh WJIEH, HALICJICHHbIE HA PEIICHHE 3aJauyd WU MOAJAEpKAHUE
OnaroxenareIbHOCTH OOIIEHNS;

COMNOCTABIIATH CBOU CYXIEHUS C CYKJICHUSIMU IPYTUX YYACTHUKOB JUAJIOTa,
OOHapy»KMBaTh PA3IMYHUE U CXOJICTBO MO3UIIUN;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJIMYHO MPEJICTABIATh PE3YJBTAThl BHIMOJHEHHOTO (PU3MUECKOTO OIbITa
(3KCnIepuMeHTa, UCCIIEI0BAHUS, TPOCKTA);

MMOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUIYaJIbHON
paboThI MPU PEIIeHUH KOHKPETHON (pU3nUeCcKoi poOIeMbl;

NPUHUMATh L€ COBMECTHOM JESTEIHHOCTH, OPTraHU30BbIBATH JIEUCTBUS
no e€ JOCTMKEHHUIO: paclpenessiTh pojid, OOCYXKIaThb NpoLecCchl U
pE3yabTaThl COBMECTHOM pabOoThI, 00001aTh MHEHUST HECKOJIBKUX JTIOMICH;
BBITIOJIHATH CBOIO 4acTh PadOThHI, JOCTUTAsl KAYECTBEHHOIO PEe3yJibTara 1o
CBOEMY HaIIPaBJICHUIO U KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMU YICHAMU
KOMaH/Ibl;

OLICHMBAaTh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

PerynsiTuBHbIC YHHMBEpCcaIbHbIe y4eOHbIE 1eiCTBUA

Camoopranuszanus:

BBISBJISITh IIPOOJIEMBl B )KM3HEHHBIX U YYEOHBIX CUTyalUsiX, TPeOyOLIuX
JUTsl petieHust GU3nYeCKUX 3HAHMM;

OPUEHTUPOBATBCS B  PA3jIMYHbIX MOAXOAAaX HNPHUHATUS  PEIICHHM
(MHIMBUAYAJIbHOE, MPUHATUE PELIEHUS B TCPYIIE, NPUHITHE PEIICHHM
rpymIon);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelieHUs] GU3NYECKON 3a4a4u WK
IUIaHAa HCCIIEZI0BAHUS C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh MPEAJIaracMble BAPUAHTHI PEILICHUN;
Jienath BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTpOJIb, 3MOIII/IOHa.]'ll>HLII71 HHTECJIJICKT:

JIaBaTh a/ICKBaTHYIO OLIEHKY CUTYyallu U MPEeUIaraTh MiaH €€ N3MEHEHMUS;
OOBSACHATh NPUYUHBI  JOCTHKCHUSI  (HEJOCTHXKEHHUS)  PEe3yJbTaToB
NeSITeNIbHOCTH, 1aBaTh OLEHKY PHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJIHEHUS
bu3MYeCcKOro  HCCIEOBaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTyallud, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYAHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTH c€0s1 HA MECTO JIPYroro 4eJaoBeKa B XOJI€ CIIOPA WU AUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPABO HA OIMMUOKY MPHU perieHUH (PU3NYeCKuX 3a7a4d Uiu
B YTBEPKIECHUAX HAa HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.



IMPEJMETHBIE PE3YJIBTATBI

K xoHiry oOy4yeHust B 7 kjacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BATh MOHATHUS: (U3HUECKUE U XUMUYECKHE SBJICHUS, HAOIIOCHHE,
HKCIEPUMEHT, MOJEJNb, TUIOTE3a, CIUHULIBI (PU3HMUECKUX BEJIIMYUH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHMSL BemiecTBa (TBEpHOE, KHIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JIBIKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOPHs, PAaBHOACUCTBYIOMIAsA cuia, aedopmarius
(ympyrasi, TuiacTuueckasi), HeBECOMOCTb, COOOIIAOIINECS COCY/IbI;
pasznuyarh sBieHus (audQysus, TErIoBoe IBUKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JABWKEHHE, HEPAaBHOMEPHOE JABWXKEHHE, HWHEpLus,
B3aMMOJICVICTBUE TEJ, PABHOBECHE TBEPIBIX TEJN C 3AKPEILNIEHHON OCBHIO
BpaIleHus, epeaada JaBICHHs TBEPIBIMU TEIAMH, KUJKOCTSIMHU U Ta3amH,
arMocdepHoe JaBieHHe, IUIaBaHUE TeJ, MPEBPAIICHUS MEXaHUYeCKOM
HHEPrUHr) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SIBJICHUE;

pacno3HaBaTh  NPOSBIEHUE M3YYEHHbIX (PU3NYECKUX  SBJIECHUUH B
OKpyXarolmieM MHpe, B TOM uucie (U3MYECKUE SBICHHUS B IPHUPOJE:
MPUMEPHI JABUKCHHUS C PA3IUYHBIMH CKOPOCTSIMH B JKHBOW U HEXKUBOU
NpUpose, NEUCTBUE CHUJIBI TPEHHS B TPUPOJIE M TEXHUKE, BIHSHUE
arMOC(EepHOro J1aBjeHUsl HA >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TE€JE YEJOBEKA, IPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3UUECKUX SIBICHUA;
OIKCHIBATh M3YUYCHHBIC CBOMCTBA TENl U (PU3MUECKUE SBICHUS, UCIIOIb3YS
bu3nyeckue BeIMUYUHbI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMsI, Iy Th,
CKOPOCTh, CPEHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC TeJa,
CUJIa TPEeHUsl, JaBieHue (TBEPAOrO Tena, KUJKOCTH, T'a3a), BEITAIKMBAIOIIAS
CWJIa, MEXaHHW4yecKass padoTa, MOILIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
K03(p(PULIMEHT TMONEe3HOro JEWCTBUS MEXaHU3MOB, KHUHETHYECKass U
NOTEHIIMAJIbHASL JHEPrusi), MNpU ONUCAHUM TMPaBUIBHO TPAKTOBAThH
(buU3HYECKU CMBICI UCOIb3YEMbIX BETUYMH, UX 0003HAYEHUS U €UHULIBI
¢u3nYecKUx BEIUYMH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIINE JAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NMUECKUX BEIIMUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS W MPOLECCHI,
MCIIOB3Ys MpaBujia CIOXKEHUsI cuil (BIOJIb OJHOM MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumerna, MPaBUIIO paBHOBECUs pbryara (0yioka),
«30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHECHUS MEXaHHUUECKOW YHEPTHUH,



IpU 3TOM JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBaTh €ro
MaTeMaTU4eCKOEe BbIPAKECHUE;

OOBSICHATH (PU3NUYECKUE SIBICHUSI, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUd MPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh NIPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1-2
JIOTMYECKHUX IIaroB ¢ OMOpOil Ha 1—2 M3yuyeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pelaTh pacy€THbIE 3a/1a4u B 1—2 neiicTBUS, UCIIOIb3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBaIOLIME (PU3NUYECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ul
3alHChIBaTh KPAaTKO€ YCIOBHUE, MOJCTaBIATh (PU3MYECKHE BEJIIMYUHBI B
(GopMyJIbI M TPOBOAUTH pPacyE€Thl, HAXOAMTHb CIPABOYHBIE JAHHBIE,
HEOOXOAMMBIE ISl pEelIeHHs 3ajad, OLEHUBaThb PEAJMCTUYHOCTD
HOJy4YEeHHOW (PU3MUECKOI BETNUHUHBI;

pacrno3HaBaTth MpOOJIEMbI, KOTOpPblE MOXHO pEIIUTh [PU [TOMOLIU
(bU3HYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIIETSAThH IPOBEPSIEMOE
NPEANOoNIOKEeHHE (TUIO0TE3Y), pa3inyaTh U UHTEPIPETUPOBATH MOTYyUYECHHbBIN
pe3yapTar, HaXxoIWTh OLIMOKM B XOJE OIbITa, JAEJaTh BBIBOABI IO €ro
pe3yabraram;

OPOBOJIUTH OMBITHI 1O HaOMIOAEHUIO0 (U3NYECKUX SIBICHUH WK
($u3NYECKUX CBOMCTB TeI: (POPMYIHUPOBATH IPOBEPSAEMBIE IPEIIOIOKEHHUS,
coOuparb YCTaHOBKY M3 MPEAJIOKEHHOI0 000pYIOBaHUs, 3alUChIBATh X0
onbITa U (POPMYJINPOBATH BHIBOABL;

BBIIIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BDEMEHHU, MACChI TeNa, 00bEMa,
CWJIbI W TEMIIEpaTypbl C MCIIOJIB30BAHUEM AaHAJIOTOBBIX U IU(PPOBBIX
npuOOpoOB, 3alKChIBaTh II0Ka3aHMUsS MPUOOPOB € YUYETOM 3aJaHHOU
a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3HUYECKON BEJIMYUHBI OT
JPYroil C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHHH (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JIBHXKYLIETOCS TeJIa OT BPEMEHU JBUKEHUS TEJIA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KayecTBa 0OpabOTKM IOBEPXHOCTEH Tenl U
HE3aBUCUMOCTHU CHJIBI TPEHUsS OT IUIOLIaJH CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYrOCTA OT YAJMHEHUs IPY>KUHBI, BBITAIKUBAIOIIECH CHUIIBI OT 00BbEMA
NOTPYKEHHOM YaCTH Teja U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUN
IUTaBaHUS TeJl, YCJIOBHM paBHOBecHs pbluara M OJIOKOB), y4acCTBOBATh B
IUIAHUPOBAHUM  Y4E€OHOro UCCJENOBaHUA, COOUparb YCTAaHOBKY U
BBIIOJIHATh M3MEPEHUs, CJIeAysl MPEMIOKEHHOMY IUIaHy, (DPUKCHUpPOBATh
pe3ynbTaThl MOJIYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEJIMYMH B BUJE



IOPEUIOKEHHBIX TaONUI U TpauKoB, JeJaTh BBIBOJIBI MO pe3yJibTaram
UCCIIEJIOBAHNUS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTH U TBEPOTO TeJa, CUiIa TPEHUS CKOIBKEHUS, TaBICHHE
BO3/yXa, BBITAJIKHUBAIONIAs CHUJa, JCHCTBYIOLIAs Ha TMOTPYKEHHOE B
’KHUJIKOCTb TeJ0, KO3 (HULUEHT NOJIE3HOTO AEUCTBUS MPOCTHIX MEXaHU3MOB),
clieyss NPEUIOKEHHOM MHCTPYKIMM: IIPU BBINOJHEHUU HW3MEPEHUN
coOUpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY U BBIYHUCIATh 3HAYEHUE
HCKOMOM BEJIMYHHBI;

coOIoIaTh MpaBuiia TEXHUKKA 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM
o0opyOBaHUEM;

yKa3bIBaTh MPHUHIMIBI JEUCTBUSA MPHOOPOB M TEXHHUUYECKHX YCTPOMCTB:
BEChI, TEPMOMETP, IMHAMOMETP, COOOILAIOIIUECS COCY/IbI, 0apOMETp, phluar,
HOJBMKHBIN U HETIOBUKHBIN OJIOK, HAKJIIOHHAS! TUIOCKOCTb;
XapaKTepU30BaTh MPUHLUIBl  JEHCTBUS  M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha HMX oONUcaHus (B TOM YHCIE:
NOJIIUITHAKK, YCTPOMCTBO BOAOMPOBONA, THAPABIMYECKHI Mpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, aPEOMETP), UCIIOIB3YsI 3HAHUS
O CBOMCTBaX (pM3NYECKUX SBJICHUN U HEOOXOAMMBIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  HpUMEPbl  (HAXOAUTh  UHPOpPMAIMIO O  [pPUMEPaX)
NPAaKTHYECKOTO HKCIONBb30BaHUsA (PU3NYECKUX 3HAHUH B TOBCEIHEBHOU
KU3HM 1711 obecrieueHrs 0e30MacHOCTU MpU OOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 37I0POBbs U COOIIOIEHUSI HOPM
HKOJIOTMUYECKOTO MTOBE/ICHUS B OKPYKAIOILIEH Cpele;

OCYIIECTBIIATh OTOOpP MCTOYHHUKOB HH(popManuu B VIHTepHEeTE B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUH ¥ TyTEM CpaBHEHHs] Pa3IMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIINIO, KOTOpasi SIBISETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIOJIb30BaTh NPU BBIMOJIHEHUH YUYEOHBIX 3aJaHUIl HAayYHO-IOMYJSPHYIO
auTeparypy (GU3NUECKOro COJEpKaHusl, CIPABOYHbIE MaTepHallbl, peCypChl
cetu MHTepHeT, BHaAeTh MNpUEMAMH KOHCTICKTHPOBAHHS  TEKCTa,
npeoOpa3zoBaHusl MH(OOPMALIMKI U3 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
co3/laBaTb COOCTBEHHbIE KpaTKUE MHUCbMEHHBIE U YCTHBIE COOOIIEHMsS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpManuu (pU3NUYECKOTO COJEp)KaHUs, B TOM
qHCcIie MyOJUYHO JIeaTh KpaTkue COOOIMICHHS O Pe3yabTaTax MPOEKTOB WIIH
y4eOHBIX HCCIEIOBAaHUM, NMPU 3TOM IPAMOTHO HCIOJIb30BaTh M3yYEHHBIH



MOHATUUHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEH;

IpU BBIMOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpenesiTh
00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/Ja4yaMu,
CIEAUTh 3a BBIIOJHECHHEM IUJIaHA JICWCTBHM, aJEKBaTHO OLICHUBAaTh
COOCTBEHHBIH  BKJAJ B  JIEATENBHOCTh  TPYyMNbl,  BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoHily oOydyeHus: B 8 kijiacce npeaMeTHbIe pe3yabTarbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y O0YHAIOLIUXCSI YMEHUM:

MCIOJIb30BATh MOHATHS: Macca U pasMepbl MOJIEKYJ, TEILUIOBOE ABHKCHUE
aTOMOB U MOJIEKYJI, arpEraTHhIE COCTOSIHUSA BEILIECTBA, KPUCTAIUIMYECKNE U
aMmopdHBIe Tella, HACHIIICHHBIN 1 HEHACKHIIIICHHBIH Iap, BIAKHOCTH BO3AyXa,
TeMIeparypa, BHyTPEHHSISI DHEPTUSI, TEILUIOBOM JBUTATENb, AJIEMEHTAPHBIN
ANEKTPUYECKUH 3apsl, JJICKTPUUECKOE IMOJIE, MPOBOJHUKUA U TUIICKTPUKH,
MOCTOSHHBIN AJNEKTPUYECKUN TOK, MArHUTHOE MOJIE;

pasznuuath SIBJICHHs (TEIUIOBOE pacCUIMpeHHEe W CxKaTue, Terulonepesaya,
TEIJIOBOE PABHOBECHUE, CMAYMBAHUE, KANTWUISPHBIEC SIBIICHUS, WCHAPEHUE,
KOHJICHCAIIUsI, TUIaBJIECHHUE, KpHUCTauIM3amus (OTBEepJieBaHUE), KHUIICHHE,
Temionepeaayda (TEnI0npOBOAHOCTb, KOHBEKITHS, U3JIy4YCHUE),
ANEKTPU3ALMS TEJl, B3aUMOJICHCTBUE 3apsiiOB, JCUCTBUS IICKTPUUECKOTO
TOKa, KOpPOTKOE 3aMBIKaHWE, B3aHMMOJICHUCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JI Ha MPOBOJAHUK C TOKOM, DJICKTPOMAarHuTHas WUHIYKIIUS)
10 ONHUCAHUI0O HX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHHWE U3YUYCHHBIX (U3WYECKUX  SBJICHUM B
OKpY>KalIleM MHpPE, B TOM 4HcCie (U3NYECKUE SIBICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSXKCHUE W KANWUISIPHBIE SIBIICHUS B MOPUPOJE,
KpUCTAJIJIBI B Tipuponae, uziaydeHue CoyHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, MHES, CHETa, AICKTPUUECKUE
SABJICHUSI B arMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apeiid moItoCcoB, pOJIb MATHAUTHOTO TTOJIS JJ1S )KW3HU Ha 3eMIle,
MOJISIPHOE CUSTHHE, TIPH TOM IIEPEBOIUTH IMTPAKTHYECKYIO 33/1a9y B YICOHYIO,
BBIJICJIATh CYIICCTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBIICHHIA;
OMUCHIBATh W3YUYEHHBIC CBOMCTBA TeNl U (U3UYCCKUE SBICHUS, UCTIOIB3YS
¢dbuznyecKue BEJIMUYUHBI (TeMIeparypa, BHYTPEHHSSI SHEPTHUs, KOJIUYECTBO
TEIUIOTHI, YyAEIbHAS TEIUNIOEMKOCTh BEHIECTBA, YACIbHAS  TEIUIOTa
IJIABJICHUS, yAeiAbHAs TeIIoTa MapooOpa3oBaHMs, VelIbHAas TEIUIOTa
CropaHus TOTUIMBA, KOA(DPUIIUEHT MOJIE3HOTO ACHCTBUSI TETNIOBOM MAITUHBI,
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3/yXa, JIEKTPUUECKHUM 3apsj, CHJIa TOKa,



AIIEKTPUUYECKOE HAIPSKEHUE, COMPOTHBICHUE TMPOBOIHUKA, YIEITHHOE
COINPOTHBIICHHE BEIIECTBA, pab0Ta U MOLITHOCTH AMEKTPUUECKOTO TOKA), IPH
ONKMCAHUU TIPABUIHBHO TPAKTOBAaTh (DU3WYCCKHN CMBICI HCIIOIBH3yEeMbBIX
BEITMYMH, O0O3HAYEHUS W €IWHUIBI (PU3NYECKUX BEITUYUH, HAXOIAUTH
(GbopMyITBI, CBSI3BIBAIONINE MAHHYIO (PU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh TpaUKU HU3YUYEHHBIX 3aBUCHUMOCTEH (U3UUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUA U TMPOLECCHI,
UCITIOJIb3YSl OCHOBHBIC TTOJOXKCHHUS MOJICKYJIIPHO-KHHETHICCKON TEOPUHU
CTPOCHHS BEIICCTBA, MPUHITUI CYMEPIIO3UIINHA TOJeH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsnia, 3akoH Oma sl ydacTKa Lenu, 3aK0H
Jlxoyns—Jlenna, 3akoOH COXpaHEeHHsI SDHEPTUH, MIPU STOM JIaBaTh CJIOBECHYIO
(bOpMyIMPOBKY 3aKOHA M 3aIIMCBIBATh €0 MAaTeMaTHUECKOE BEIPAKCHHUE;
OOBSCHATh (PU3MYECKHE MPOILECCHl W CBOMCTBAa TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlllil MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIECACTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHNE U3 1—2 JIOTHUEeCKUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SBICHUM,
(bu3HYEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiarb pacy€THbIC 3a/1a4u B 2—3 ACUCTBUS, UCTIONB3YSI 3aKOHBI U POPMYIIbI,
CBsI3bIBaONINe (U3NUYECKHE BEIMIMHBI: HA OCHOBE aHAIM3a yCIOBUS 3a/1a4uu
3aMHCHIBATh KPATKOE YCIIOBHE, BBISBIIATH HEOCTATOK JAHHBIX JIJIST PEIIICHUS
3a/lauM, BHIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE ISl €€ perieHus,
MPOBOAUTH PACYETHI M CPaBHUBATh MOJYyYEHHOE 3HAYeHUE (PU3NYECKOI
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBarth MPOOJEMBbI, KOTOPbIE MOXHO PEIIMTh MPU [OMOIIU
(GU3MYECKUX METOJOB, WCIOJb3ysl ONHUCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSEMOE  MPEATIOIOKEHUE, OICHUBATh MPABUIBLHOCTh TOPSIKA
MPOBEICHUS UCCIIEIOBAHNUS, JIEIATh BHIBOJIBI;

NPOBOAUTH OMNBITHI O HAOMIOACHUIO (DU3MYECKUX SBJICHUWA WIIU
(bU3UYECKUX CBOMCTB TeN (KaMMWIISPHBIC SIBICHHSI, 3aBUCUMOCTb JTaBIICHHUS
BO3/yXa OT ero 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HArpeBaHMs TPU HU3IYYCHUH OT I[BETa M3Iydaromed (Momionaromei)
MOBEPXHOCTH, CKOPOCTh WCIIAPEHUSI BOJABI OT TEMIIEPATYPhl KUJIKOCTH U
wiomaan e€ TMOBEPXHOCTH, JJIEKTpHU3alus TeJl U B3aUMOJACHCTBUE
DIICKTPUYECKUX  3apsIoB, B3aUMOJICHCTBHE TIOCTOSHHBIX MAarHUTOB,
BHU3yaJM3allisl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MArHUTOB, JEUCTBUS
MarHUTHOTO TOJISi Ha TMPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA,
CBOMCTBA  DJIGKTPOJABHUTATENSl MOCTOSHHOTO TOKa): (OPMYJIUPOBAThH



poBepsieMble MPEANOIOKEHUs, COOMPaTh YCTAHOBKY M3 MPEIIOKEHHOTO
000py/0BaHus, ONUCHIBATE X0/ OIbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBITOJIHSTH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIIAXKHOCTH
BO3/lyXa, CHWJIbl TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB MU JATYMKOB (PU3NYECKUX BEITUYMH, CPABHUBATh PE3yJIbTaThl
HU3MEPEHUH ¢ y9ETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3HUYECKON BEJIMYMHBI OT
Jpyroil C  HCHOJNb30BAHMEM MPSAMBIX  H3MEPEHUHl  (3aBUCUMOCTD
COIIPOTUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOWAAN IONEPEYHOro
CEUEHHUsI U YIEJIbHOIO COMPOTUBIIEHUS BEUIECTBA IPOBOJAHMKA, CUJIbI TOKA,
UAYILIEro Yepes3 MPOBOJIHUK, OT HANPSKEHUS Ha IPOBOIHUKE, UCCIIEJOBAHUE
NIOCJIEIOBAaTEIBHOIO W MapaJUIEJIbHOTO  COEAMHEHWM IPOBOJHUKOB):
IUIAHUPOBATh  UCCJEOBaHUE, COOMpaTh YCTAaHOBKY M  BBINOJIHATH
U3MEpEHHUs, CIeaysl MNPeaoKEHHOMY IUIaHy, (UKCUPOBATH PE3yJbTaThl
MOJy4YEHHOW 3aBUCUMOCTH B BUJE TaONUIl U rpauKOB, A€aTh BHIBOABI IO
pe3yapTaram HCCIIEJOBaHUS;

IPOBOAUTH KOCBEHHBIE W3MEpPEHUs (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTHUBICHUE MPOBOJHUKA, padora W
MOIIIHOCTb 3JIEKTPUYECKOIO TOKA): IJIAHUPOBaThb H3MEPEHMs, coOuparb
HKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys NMPEAJIOKEHHOM MHCTPYKUUHU, U
BBIYKCIIATh 3HAYEHUE BEJTUYNHBL;

coOro1aTh MpaBujia TEXHUKK 0€30MMaCHOCTH IpH padoTe ¢ JaOOpaTOPHBIM
00opyIOBaHUEM;

XapaKTepU30BaTh MPUHLUIBl  JEHCTBUS  HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOIl HA X ONUCAHUS (B TOM YHUCIIE: CUCTEMA
OTOIUICHMSI JOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJBTMETD,
CUETYMK DJIEKTPUYECKON HHEPruu, 3JIEKTPOOCBETUTENbHbIE NPUOOPHI,
HarpeBaTelbHbIC AIIEKTPOIIPUOOPHI (npumepsr), AIIEKTPUYECKUE
[IPEIOXPAHUTENH, FIEKTPOMArHUT, 3JIEKTPOJBUIaTENb IOCTOSSHHOIO TOKA),
UCIOJIb3ys 3HAHUS O CBOWCTBaxX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCTHIE TEXHUYECKHE YCTpPOMCTBA M H3MEPUTEIIbHbBIE
pUOOPHI IO CXEMAM U CXEMAaTHYHbBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUIPOMETP, JBUIarellb BHYTPEHHEIO CropaHus,
AJIEKTPOCKON, PEOCTaT), COCTABJIATH CXEMbl AJIEKTPUYECKUX LENnend ¢
MOCJIEeI0BAaTENIbHBIM M NTapaJJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3audasi
YCJIOBHBIE 0003HAYEHUSI JIEMEHTOB JIEKTPUUYECKUX LETIEH;

OPUBOAWTH  MpHUMEpPbl  (HAXOOUTh  WHPOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO MCIIONIb30BaHUA (PU3NYECKUX 3HAHUH B IOBCEIHEBHOU



KU3HU JUJIs1 oOecrieueHus: 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 37I0POBbs U COOIIOIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOIIEH cpesie;

® OCYIIECTBIATh NOUCK HHPOpMAUUU (PU3UYECKOTO COAEpkKAHUS B
WNHTepHeTe, Ha OCHOBE MMEIOLMXCA 3HAHUM M MyTEM CpaBHEHUS
JIOTIOJIHUTENIBHBIX UCTOUHUKOB BBIJICISTh HHPOPMALINIO, KOTOPast SIBISIETCS
MIPOTUBOPEUNBOMN WIIH MOXKET ObITh HEJIOCTOBEPHOM;

® 1CHOJb30BaTh MPU BBHINOJIHEHUU YYEOHBIX 3aJaHU HAy4YHO-TOMYJISPHYIO
auTeparypy (GU3NUECKOro COJIEpKaHusl, CIPABOYHbIE MaTepHallbl, peCypChl
cetu HMHTepHeT, Bnanerb nNpuéMaMM KOHCIEKTHPOBAaHUS TEKCTa,
npeobpazoBaHus HHPOPMAIIMH U3 OJHOM 3HAKOBOI CHCTEMBI B JIPYTYIO;

® Co31aBaTh COOCTBEHHBIC MHUCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass MHGOPMAMIO H3 HECKOJbKHUX HCTOYHHUKOB (DHU3UICCKOTO
CoZiepKaHUsl, B TOM YHCJIE ITyOJIMYHO MIPEJICTABIATh PE3YIbTaThl IPOEKTHON
WJIM UCCIIE0BATENBCKOM IEATEbHOCTH, IIPU 3TOM IPAMOTHO MCHOIb30BaTh
W3YUYECHHBIA TOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIUICHUE ITPE3EHTALNEN;

® [IpU BBIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (U3HUECKUX
IPOLECCOB pacHpeeniaiTh OOS3aHHOCTH B TIpPyNIe B COOTBETCTBUH C
IIOCTABJICHHBIMM 33Jja4aMH, CJICIUThH 3a BBIIIOJHEHUEM IUIaHA ACUCTBUI U
KOPPEKTUPOBATh €ro, AaJeKBaTHO OIEHUBaTh COOCTBEHHBIM BKIJIAJ B
JEeATENbHOCTh PYIIIbI, BEICTPABaTh KOMMYHHUKATUBHOE B3aHMMOEIHCTBUE,
IPOSIBJISIst TOTOBHOCTD pa3peiaTb KOH(IUKTHI.

K kxoH1ty oOyueHust B 9 kjacce npeaMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y O0YHAIOLIUXCS YMEHU:

® UCIOJIB30BaTh IIOHATHA: CHCTEMa OTCYETA, MAaTepHalibHas TOYKaA,
TPAEKTOPHUsI, OTHOCUTEJIBHOCTh MEXAHHYECKOIO JABWXXEHMS, Iedopmarus
(ympyrasi, 1acTHYecKasi), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
HEBECOMOCTb U NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(PA3BYK U YJIBTPa3BYK, JEKTPOMAarHUTHbIE BOIHBI, IIIKaJIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI
UCIYCKaHUS U IMOMIOIIEHHUs, anbpa, OeTa- 1 raMMa-u3IydeHHsl, U30TOIIbI,
AJlepHasl JHEPreTUKA;

e pa3nuuarh SABJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE [BH)KEHUE, CBOOOIHOE
NaJIeHUE TeJ, PAaBHOMEPHOE JABMKEHHE IO OKPY>KHOCTH, B3aUMOJACHCTBUE
TEJ, PeaKTUBHOE JBI)KEHHUE, KoJeOaTelbHOE JBIKEHHE (3aTyxarollue U
BBIHY/ICHHbIE KOJI€OaHUs), pE30HAHC, BOJHOBOE JBUKEHHE, OTPaKEHHE



3BYKa, NPSMOJMHENHOE PACIpPOCTPAHECHHUE, OTPAKECHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3ioKeHHE OeIoro cBeTa B
CIIEKTP M CJOXKEHUE CIEKTPAJIbHBIX ILBETOB, HUCIEPCHUS  CBETA,
€CTECTBEHHAs PAJMOAaKTUBHOCTh, BOZHUKHOBECHHE JIMHEWYATOrO CIEKTpa
W3JIyUYEHUS ) IO OMKMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE ONBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3UYECKOE SIBIICHUE;

pacmo3HaBaTh TPOSBICHUWE M3YyYCHHBIX  (PU3WYECKUX  SBIEHUU B
OKpyXarouieM Mupe (B TOM 4Yucie (PU3nyYecKue SBICHUS B IPUPOJE:
MPUJIMBBI U OTJIUBBI, IBUKEHUE IUIAHET COJTHEYHOM CUCTEMBI, PEAKTUBHOE
JIBVOKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB JKMBOTHBIMU,
3eMJICTPACEHHUE, CEMCMHUYECKUE BOJIHBI, I[yHAMH, 3XO, [BETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OHOJIOTHYECKOE ACHCTBUE BUIUMOTO,
yIABTPaUOJIECTOBOTO W  PEHTTEHOBCKOTO M3JyYCHHUH, €CTECTBEHHBIM
pPaIuOaKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PaJUOAKTUBHOE H3JITYyUYCHUE
MPUPOAHBIX MHUHEPAJIOB, JEHUCTBUE PAJWOAKTUBHBIX W3JIYYCHHN Ha
OpraHM3M YEJIOBEKAa), MPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBa (MpU3HAKU) (HU3UUECKUX
SIBIICHUU;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA TeNl U (U3UYECKUE SBJICHUS, UCIOIB3YS
¢dbu3nyeckue BEIUYUHBI (CpeAHsiE W MIHOBEHHAsi CKOPOCTh Tejla IMpHu
HEPAaBHOMEPHOM JBWXXECHUHU, YCKOPEHUE, IEPEMEIICHUE, IyTh, YITIOBAs
CKOPOCTb, CHJIa TPEHHMs, CWjla YIPYIOCTH, CHUJA TSIKECTH, YCKOPEHHE
CBOOOMHOTO TMaJeHMs, BEC Teja, HUMIYJIbC Tela, WMIYJIbC CHJIbI,
MexaHuyeckass paboTa U MOUIHOCTb, MOTEHUHAJIbHAS JHEPrus Teia,
MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHUHUAIbHAS JHEPTUs CKATOU
MPYKUHBI, KHHETUYECKasl SHEPT U, [IOJIHAS MEXAHUUYECKasl SHEPT U, IEPUOLT
M YacToTa KoJieOaHWM, JUIMHA BOJIHBI, TPOMKOCTb 3BYyKa M BBICOTA TOHA,
CKOpOCTh CB€Ta, IOKa3aTeidb MPEJOMJICHUS Cpelibl), MpPH ONHUCAHUU
MPaBWIbHO TPAKTOBATh (PU3MYECKHI CMBICH MCIOJb3YyEeMbIX BEJIUYHUH,
0003HaUEHHSI W EIUHUIIBI (PU3NUYECKUX BEIMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3bIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTMMHU BEIUYMHAMH,
CTPOUTH Ipa@UKU N3YUEHHBIX 3aBUCUMOCTEN (U3HUECKUX BEIMYNH;
XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MYECKHE SBICHUS W TMPOLECCHI,
WCTIOJIb3Ys 3aKOH COXPAHEHWS JHEPIrUM, 3aKOH BCEMHUPHOTO TATOTEHHS,
MPUHIUIT CYNEPHNO3UIMUA CUJI, NPUHUUII OTHOCUTENbHOCTH ['anmumnes,
3akOHbl HBIOTOHA, 3aKOH COXpPAHEHUsS] MUMITYJIbCA, 3aKOHbI OTPAKECHUS U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHMS 3apsiJOBOIO MU MAacCOBOIO YHUCEI
NpU SIJICPHBIX PEAKUMSIX, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIlMChIBATh €r0 MAaTEMATUYECKOE BBIPAKECHUE;



OOBSICHATH (PU3UYECKUE TPOLECCHl U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallUd NMPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIECTBEHHbIE CBA3H, CTPOUTH O0BSCHEHUE U3 2—3 JTOIrMYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3y4YEHHBIX CBOMCTBAa (PU3UYECKUX SIBICHUH,
(U3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pelarh pacy€THbIC 3a]1a4 (ONUparoLIUecs Ha CUCTEMY U3 2—3 YpaBHEHUN),
UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKUE BEIMUNHBL: HA
OCHOBE aHaJIM3a YCJIOBU 3aJ]auyl 3allUChIBaTh KPATKOE yCIOBUE, BBISIBIATH
HEIOCTAIOILUE WIN W30BITOUHBIE JJaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOAMMBIEC JJIsl pEelIeHHs, TMPOBOAWTH pPAcYEThl M  OIECHUBATh
PEATMCTUYHOCTD OTYYEHHOTO 3HaYeHUS (PU3HUECKOI BETNINHBI;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh TPU  OMOIIH
($u3NYECKUX METO/OB, HCHOJIb3Yys OMNHMCAHHUE HCCIIEOBAHMS, BBIACIATH
IPOBEPSIEMOE  IPENIONOKEHUE, OLICHUBATh IPABUIBHOCTb IOPSJIKA
NPOBEACHHUSI  WCCIICJOBAaHUA, JieJaTh  BBIBOABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOAECHUH U OTIBITOB;

NPOBOIUTH OMNBITHI MO HAOMIOAEHWI0 (U3NYECKUX SIBICHUNH WIH
¢u3nyecKkux CBOMCTB Tes (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] HHEPruH, 3aBUCUMOCTb Iepuojia KoJeOaHWH MNPYKUHHOTO
MasiTHUKa OT MaccChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTYIbl MAJIBIX KOJICOAHUH, MPSIMOJIMHEMHOE pacpOCTPaHEHUE CBETA,
pa3nokeHrue OeJoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paXKCHUS B
IUTOCKOM 3€pKaJie M CBOICTB N300paXkeHUsI TpeIMeTa B COOMparoliei JInH3e,
HAOJIOIEHUE  CIUIOIIHBIX W JIMHEHYaTbIX CHEKTPOB  M3JIYUYECHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY U3  M30BITOYHOrO Habopa
000pyI0BaHUsl, OMUCHIBATh X0/ OMbITA U €T0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX M3MEPEHUH, Ompenensis
CpelHee 3Haue€HUE H3MepsAeMOil BeIMUMHBI ((POKYCHOE pacCTOSHUE
cobuparomieli JIMH3bI), OOOCHOBBIBATH BBIOOP cmocoba U3MEpEeHUs
(M3MepuUTeNbHOro NMpudopa);

IPOBOJIUTh HWCCIEJOBAHME 3aBUCUMOCTEH (U3NYECKUX BEIUMYHUH C
UCIOJIb30BaHUEM IMPSIMBIX U3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHHU U
pPaBHOYCKOPEHHOM JBW)KEHHH 0€3 HayalbHOM CKOpOCTH, IEpHOAa
KOJIe0aHNI MaTEMAaTUYECKOIO MasTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH yIJIa
OTpa)X€HHs CBETA OT yIJia NaJ€HUs U yIJla MPEeJOMIICHUS OT yIyla MaieHus ):
IUTAHUPOBATh MCCIENOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY,
(buKCUpOBaTh PE3YNIBTATHI OTYyUYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYUH
B BHJI€ TaOJINL ¥ IPa(UKOB, J€J1aTh BBIBOBI 110 PE3YJIbTAaTaM UCCIIEIOBAHNUS;



® TPOBOAUTH KOCBEHHBIE M3MEPEHHUS (PUIUUECKUX BEIUYUH (CpemHsis
CKOPOCTb U YCKOPEHHE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHUE
CBOOOJHOTO MAJECHMsI, JKECTKOCTh MPYXKHUHBI, KOAIP(PUUIUEHT TpPEHUs
CKOJIb)KEHUS, MEeXaHW4ecKas paboTa W MOIIHOCTh, YacTOTa U TEPHOJ
KoJieOaHUN MaTeMaTuYeCcKoro U MPYKUHHOTO MasiTHUKOB, ONTHYECKAsl CUJIa
coOuparoIell JUH3bI, PaJIUOAKTUBHBIA (POH): IMIAHUPOBATh H3MEPEHMS,
coOUpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATh H3MEPEHMUS,
cllefysl MPENJIOKEHHON MHCTPYKLMHU, BBIYMCIATh 3HAYEHHE BEJIIMYUHBI U
aHAJIM3UPOBATH MMOJIYYCHHBIE PE3YNbTaThI C yYETOM 3aIaHHOM MOTPEITHOCTH
U3MEPEHUN;

e cOOIOIATh MpaBHJIa TEXHUKH 0€30IaCHOCTH P padoTe ¢ J1abopaToOpHbIM
000Opy/IOBaHUEM;

® pa3iIuyaTb OCHOBHBIE IPU3HAKM HW3YYEHHBIX (U3MUECKUX MOJeIIEeH:
MaTepuabHas TOuKa, aDCOIOTHO TBEPOE TEJIO, TOUEUHBIN HCTOUYHUK CBETA,
Jqy4, TOHKas JHMH3a, IUIAHETapHas MOJEJIb aroMa, HYKJIOHHAs MOJENb
aTOMHOTO SI/1pa;

® XapakTepu30BaTh MPUHIUIBI JCHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOW Ha HMX omnucaHus (B TOM YHCIE:
CHHJIOMETP, JaTYUKU MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHMSI, paKeTa, 9X0JIOT,
OYKH, MEpHucKol, ¢oTroanmnapar, ONTHYECKHE CBETOBObI, CIEKTPOCKOI,
JI03UMETP, Kamepa BuibcoHa), MCIob3ys 3HaHUS O CBOMCTBAX (DU3UUECKUX
SBJICHUI 1 He0OXoquMbIe (PU3MUECKHIE 3aKOHOMEPHOCTH;

® JHCMOJB30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU M3YYCHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB MPU
pelIeHNN  Y4YEOHO-NPAKTUYECKUX 3a/lad, ONTHYECKUE CXEMbl JUIA
MOCTPOEHHMS N300paKEHUI B TUIOCKOM 3€pKajie M cOOMparouei JIMH3E;

® [PUBOJIUTH MNpuUMEphl  (HaXOAUTh MWHGOpPMALMIO O  IPHUMEPax)
NPAKTHYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HH N1 obecrieueHrs 0e30MacHOCTH MpU oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 37I0POBbs U COOIIOIEHUSI HOPM
HKOJIOTMUYECKOTO MTOBE/ICHUS B OKPYKAIOILIEH Cpele;

® OCYLIECTBIATh MOUCK HH(pOpManuu (HU3MUECKOTO COAEpKaHUS B
HuTepHeTe, caMoCTOsATENbHO (HOPMYIHPYS MMOMCKOBBIN 3allpOC, HAXOAUTh
NyTH OTPEAENCHUS JOCTOBEPHOCTH MOIYYCHHON HHPOpPMAIMA HA OCHOBE
UMEIOLINXCS 3HAaHUHN U TOTIOJHUTEIbHBIX HCTOYHUKOB;

® 1CMOJb30BaTh MPU BBHINOJIHEHUN YYEOHBIX 3aJaHUM HAy4YHO-TOMYJISPHYIO
auTeparypy GU3NUECKOro COJEpKaHusl, CIPABOYHBIE MaTepHallbl, peCypChl
cetu MHTepHeT, BHaAeTb MNpUEMAMH KOHCTICKTHPOBAHHS  TEKCTa,
npeoOpa3zoBaHusl HH(OOPMALIMKI U3 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO;



® Co31aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE
uHpOpMAIIMM W3 HECKOJIBKMX HCTOYHHUKOB (PU3NYECKOIO COAEpIKaHMUS,
nyOJIMYHO MPEICTAaBIATh PE3YIbTaThl IPOEKTHOM MM MCCIIEI0BATEIbCKON
JNEATEIbHOCTH, TPU  O3TOM TIPaMOTHO  HCHOJb30BaTb  HM3yYECHHBIN
NOHATUWMHBIN ammapar W3y4aemoro pasiena (pU3UKd U CONMpPOBOXKIATb
BBICTYIUIEHUE TIpe3eHTaluued ¢ Y4€ToM O0COOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.
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10

Meronsl Hay4HOTO

IMO3HAHMS.

Onucanue

bu3IeCcKux

SIBJICHUH C

IOMOIILIO MOJEIEH

Ypok-

HCCIIeTOBaHIE
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JIOKa3bIBAIOIIHE 1
JTUCKPETHOE
CTPOEHHUE BEIIECTBA
JIBuKeHue 4acTuIl
BEIIleCTBA
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OTpe/eIICHHE
PaBHOJICUCTBYIOIIE
M CHUJIIBI
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KontponbHas
pabota 1o Temam:
«MexaHH4YeCcKoe
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bapomerp-anepoun.
AtmochepHoe
JaBJIeHUE Ha
pa3IMYHbIX
BBICOTAX

Pewenue 3amay no
Teme "
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JKUOKOCTEN U
ra3oB»
Mexanndeckas
pabora
MoOUIHOCTb.
Ennauner
MOIITHOCTH
Ypok-
HCCIICAOBAaHUE
"Pacuér
MOIITHOCTH,

pa3BUBaeMOM Mpu

noabEMe 110
necraune"
IIpocTeie

MeXaHU3MBbI. Ppryar.
PaBHOBecue cui Ha

pbluare

Prruaru B TeXHUKE,
OBITY W TIPUPOJIC.

JlaboparopHas
pabora
«HccnenoBanue
YCIIOBUI
paBHOBeCHS
pBIyara

Pemenue 3amad mo

TeMe « YCIIOBUSA

0.5



60

61

62

63

64

paBHOBeCHs
pbryaray
Kos¢pumment
IIOJIE3HOTO
JIeiicTBUS
MEXaHH3Ma.
JlaGoparopHas
pabora
«M3mepenne KII/{
HaKJIOHHOM
IUIOCKOCTH)
Pentenue 3amay no
teme "Pabora,
MorHocTh, KIT"
Mexanndeckas
SHEPrus.
Kunernueckas u
IMOTEHIAILHAS
SHEPTUst

3aKOH COXpaHECHUS
MeXaHHYeCKoi
SHEpPruu
YPOK-3KCIEPUMEHT
10 TEMe
"IKcrepuMeHTaIbH
0€ OMpeIEeIICHHE
W3MCHEHHUS
KHHETHYECKOHN U
HOTESHIINAJIbLHON
SHEPTUH NPHU
CKaTBIBAaHUU Tela
10 HAaKJIOHHOM
IUIOCKOCTH"

0.5



65

66

67

68

OBIIEE
KOJIMYECTBO
YACOB 10
ITIPOTPAMME

KontponpHhas
pabora 1o Teme
«Pabora u
MOIIIHOCTb.
OHeprus»
Pe3epBHbIit ypoK.
Pab6ota ¢ TekcTamu
10 TEME
"MexaHH4ecKoe
JBIDKeHHE"
PesepBHbIii ypOK.
Pab6oTa ¢ TekcTamu
o Teme "JlaBneHue
TBEPJBIX TET,
JKHUJIKOCTEH 1
rasos"

PesepBHbIii ypOK.
Pab6oTa ¢ TekcTamu
o Teme "Pabora.
MoniHoCTb.
Oneprus"

68



8 KUIIACC

Tema
aTa M3yveHus
Ne ni/m ypoka  KoimuecTBo uacos A y



Mopnenu TBEPIOTO,
JKHIKOTO U
razoo0pa3Horo
COCTOSIHUM
BEIICCTBA
OO0ObscHeHHnE
CBOMCTB TBEPJOTO,
JKUIKOTO U
razoo0pa3Horo
COCTOSTHUM
BEIICCTBA Ha
OCHOBE IOJIOKEHNHI
MOJIEKYJISIPHO-

KonTtpoJbHbIe
Bcero

padoThI
OcHOBHbIE
MOJIOKEHHUS
MOJIEKYJISIPHO-
KMHETUYECKOM 1
TEOPUH U UX
OTILITHBIE
IIOATBEPKACHUSA
Macca u pazmep
ATOMOB U MOJICKYJI

IpakTnyeckue
padoThI



10

11

12

KUHETUYECKON
TEeopuun
Kpucrannuueckue
1 aMop(gHBIC Tea
CwmauuBaHue u
KaluJUISPHOCTb.
IToBepxHOCTHOE
HaTSKEHUE
TemioBoe
paciivpeHue u
cxKarue
Temneparypa.
CBs13p TEMIIEPATYPBI
CO CKOPOCTBIO
TEIIOBOTO
JBUKEHUSI YACTHII
BuyTtpeHHsAs
sHeprus. CriocoObl
WU3MEHEHUs
BHYTPEHHEHN
SHEPrUuu

Bunnr
TEeIUIonepeaun
VYpok-koHpepeHus
"IIpakTrueckoe
UCIIOJIb30BaHUE
TEIUIOBBIX CBOICTB
BELIECTB U
MaTepHuasioB B
LEJsIX
sHeprocOepexkeHus"
KonnuectBo
TEIUIOTHL. YIenbHas
TEIIOEMKOCTb



13

14

15

16

17

18

YpaBHeHue
TemI0Boro Oananca.
TemmoobMeH u
TEIJI0BOE
paBHOBecHE
JlaGopatopHas
pabora
"UcciaenoBanue
SIBJICHUS
TerI000MeHa pu
CMEIINBAaHUHU
XOJIOMHOHN U
ropsiueit BosbI"
Pacuet xonudecrtna
TEIIOTHI,
HEOOXOIUMOro IS
HArpeBaHus Tela u
BBIIEJISIEMOTO UM
MIPH OXJIQKICHUN
JlaGopatopHas
pabora
"Onpenenenue
YIEIBbHOMU
TEMI0EMKOCTH
BemecTna"
OHeprus TOIJIUBA.
VaenapHas TemioTa
cropaHus
IInaBaenue u
OTBEp/ICBAaHNE
KPUCTATUYECKUX
Tea. YaenbpHas
TEII0TA IIJIaBJIEHNS



19

20

21

22

23

24

JlaGoparopHas
pabora
"Onpenenenue
YIIeTbHOU TETIOThI
IUIaBIE€HU JIpaa"
[TapooGpazoBanue u
KOHJICHCAITHSI.
Ucnapenue
Kunenwne. Ynenbnas
TeII0Ta
napooOpa3zoBaHus U
KOHJICHCAITUH.
3aBHUCUMOCTh
TEeMITepaTyphl
KHUIICHUS OT
aTMoc(hepHOTOo
JIaBJICHUS
Brnaxnocts
BO3/IyXa.
JlaGopatopHas
pabora
"Onpenenenue
OTHOCUTEJIbHOMN
BJIQYKHOCTH
BO3ayXxa"

Pemenue 3agau Ha
ompezeneHue
BJIQYKHOCTH BO3/IyXa
[TpuHIMIIBI paOOTHI
TETUIOBBIX
IBUTATENEH.
[TapoBas TypOuHa.
JIBUrarenp



25

26

27

28

29

BHYTPEHHETO
cropaHus

KII{ TermoBoro
JIBUTATEIIS.
TeruioBbie
JIBUTATEJIA U
3ammTa
OKpY>Karomen
cpenbl

3aKOH COXpaHECHUS
Y TIPEeBpaIlCHUS
SHEPTUH B
TETUIOBBIX
mporieccax
IToaroroBka k
KOHTPOJIBHOM
pabote o Teme
"TennoBbie
SIBJICHUS.
N3menenne
arperaTHbIX
COCTOSTHUI
BemiecTna"
KonTponbHas
pabora 1o Teme
"TermoBbie
SIBIICHHUS.
HN3menenue
arperaTHbIx
COCTOSIHUM
BerrecTna"
DneKkTpu3aIus Tel.

[Ba pona



30

31

32

33

34

35

AIEKTPUUECKUX
3apsa0B
Ypok-uccnenoBanue
"OnexTpuzanus Ten
VHIYKIUEN U IIpU
COINPUKOCHOBEHUNU"
BzaumopeicTeue
3apsKEHHBIX TEl.
3axoH Kynona
DJIEKTPUYECKOE
oJje.
HanpsixeHHOCTB
AIIEKTPUUECKOTO
nosist. [TpuHnun
CyNepIO3UIHI
ANEKTPUUECKUX
roJjei

Hocwurenn
AIEKTPUUECKUX
3apsiaoB.
OneMeHTapHbIN
3apsia. CTpoeHue
aroma
[IpoBoaHUKH 1
JIUAJIEKTPUKHU.
3aKOH COXpaHEHUS
AIIEKTPUUECKOTO
3apsa

Pemrenue 3agau Ha
MpUMEHEHNE
CBOMCTB
AIEKTPUUECKUX
3aps/10B



36

37

38

39

40

41

42

DNeKTpuYeCcKuit
TOK, YCJIOBUS €r0
CYILLECTBOBAHMSI.
Hcrounnku
AIIEKTPUYECKOTO
TOKa

JlericTBus
AIIEKTPUUECKOTO
TOKa
VYpoxk-uccienopanue
"JleiicTBUE
AIIEKTPUYECKOTO
10JIs Ha
MIPOBOJIHUKH U
JUDIIEKTPUKHA"
DJEKTPUYECKUN TOK
B METaJlIax,
KHUJIKOCTSIX U Ta3ax
DnekTpuyeckas
Lenb U e€
COCTaBHBIE YacTH
Cuna ToKa.
JlaGoparopHas
pabora "M3mepenune
U PETYIMpPOBaHUE
CUJIBI TOKA"
ONeKTpUYECKoe
HanpsKeHHE.
Bonbsr™merp.
JlaboparopHas
pabota "H3mepenue
U PETYIMpPOBaHUE
HanpsHKeHus "

0.5

0.5



43

44

45

46

47

CormnpotuBiieHue
IIPOBOJTHUKA.
YnensHoe
COTPOTHUBJICHHE
BEIIECTBA
JlaGopatopHas
pabora
"3aBUCHMOCTD
AIIEKTPUIECKOTO
COTPOTHUBIICHUS
MIPOBOJIHUKA OT €ro
JUTMHBI, IO
MOTIEPEYHOTO
CEUeHHUs U
Mmarepuana”
3aBUCHMOCTbD CHJIbI
TOKa OT
HanpsoKeHUs. 3aKOH
OmMa 151 yyacTka
enu
JlaGoparopHas
pabora
"UccnenoBanue
3aBHCHUMOCTH CHJIbI
TOKa, UIYIIETO
4yepes pe3ucTop, OT
COTPOTUBIICHUS
pes3ucrtopa u
HaNpsOKEHUS Ha
pesuctope"
[TocnenoBarenbHOE
U TlapajuieIbHOE
COCIMHEHUS
IIPOBOTHUKOB



48

49

50

51

52

53

JlaGoparopHas
pabora "IIpoBepka
MIpaBUJIa CIOKEHUS
HaIpsKEHUN Tpu
MOCJICZIOBATEIILHOM
COEJIMHEHUH JIByX
pe3ucTopoB”
JlaGopatopHas
pabora "[IpoBepka
MpaBHJIa JJIsl CHIIBI
TOKa MPpU
napaieIbHOM
COCIMHEHUU
pe3uctopon"
Pewenue 3aa4 Ha
MIPUMEHEHHE 3aKOHA
Owma nis
Pa3IMYHOTO
COCIMHEHUS
IIPOBOJTHUKOB
Pabora 1 MomHOCTh
ANIEKTPUYECKOTO
TOKa. 3aKOH
Hoxoynsa-Jlenna
JlaGoparopHas
pabora
"Onpenenenue
paboTeI 1
MOIIHOCTH
AIEKTPUIECKOTO
ToKa"
DNeKTpUYECKUe
e |
oTpedouTenu



54

55

56

57

58

ANEKTPUUYECKOU
SHEPTUHU B OBITY.
Kopotkoe
3aMbIKaHUE
[Toarororka x
KOHTPOJIBHOM
pabote o Teme
"DnexkTpuyecKue
3apsibl.
3apsiKEHHbIE TeNa U
ux
B3aUMOIEHUCTBUSI.
[TocTositHHBIM
ANEKTPUYECKUMN
TOK"
KonTponbHas
pabora 1o Teme
"DnekTpuyecKue
3apsibl.
3apsiKEHHbIE TeNa U
ux
B3aUMOIEHUCTBUSI.
[TocTostHHBIM
ANEKTPUYECKUMN
TOK"
[TocTosiHHBIE
MarHuThl, UX
B3aUMOJCHCTBUE
VYpok-uccnenoBanue
"N3yuenue noneu
MOCTOSIHHBIX
MarHuToB"
MarnuTtHoe ToJne.
MaruurtHoe nosne



59

60

61

62

3eMIH U ero
3HA4YCHHUE I
JKU3HH Ha 3eMiie
OmnbIT OpcTena.
MarsauTHoOE€ I10j1e
AIIEKTPHIECKOTO
TOoKa MarautHoe
TOJIC KaTYIIKH C
TOKOM
[Ipumenenue
AJIEKTPOMArHUTOB B
TEXHHKE.
JlaGoparopHas
pabora "UzyueHue
JeHCcTBUA
MAarHUTHOTO ITOJIS
Ha MPOBOJHUK C
TOKOM"
OJEeKTpOABUraTeNb
MMOCTOSIHHOT'O TOKA.
Hcnonp3oBaHue
ANEKTpOABUTATENEH
B TCXHUYCCKHUX
YCTPOMCTBAX U HA
TPaHCIIOpTE.
JlaboparopHas
pabota
"KoHncTpyupoBanue
U U3y4eHue paboThI
aNIeKTpoaABUTaTens"
OnebiTel @apages.
3aKoH
AIIEKTPOMArHUTHOMN

0.5



63

64

65

66

67

WHIYKIIHH.
[TpaBuno Jlenua
DneKTporeHeparop.
CriocoObI
MOJIyYeHUS
ANEKTPUYECKON
SHEPTUH.
DNEKTPOCTAHIINHI
Ha
BO300HOBJISIEMBIX
HCTOYHHKAX
SHEPTUH
ITogroroBka k
KOHTPOJIBHOM
pabote 1o Teme
"DnexkTpuuecKkue u
MAarHHTHbBIE
SIBIICHUS "
KontponpHas
pabora 1o Teme
"DnexkTpuueckue u
MAarHuTHBIE
sBJICHUS"
Pe3epBHBIiT ypOK.
Pa6ora ¢ TekcTamu
o Teme "TernaoBbie
SIBJICHUS"
Pe3epBHBIii ypOK.
Pa6ota ¢ TekcTamMu
10 TEME
"TTocTOSTHHBIN
ANEKTPUYECKUIN

n

TOK



Pe3epBHbIii ypOK.
PabGota ¢ TekcTamu
68 10 TEME 1
"MarauTHbIe
sIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 2 14.5



9 KUIIACC

Tema
aTa u3ydeHus
Ne ni/m ypoka  KoamuecTso 4acos A ¥



PaBHOMepHOE
NPAMOJIMHEITHOE
JBUKECHUE
HepasuomepHnoe
MIPSMOJIMHEWHOE
newkenue. Cpennss
Y MTHOBEHHasi
CKOpPOCTh
[IpsamonunenHoe
PaBHOYCKOPEHHOE
JBUKCHHUE.
Yckopenune
Cxopocthb
MPSMOJIMHEMHOTO

KoHTpoJbHbIE
Bcero

padoThI
MexaHn4ecKoe
JIBIDKCHHE.
MarepuanbHas
TOYKa
Cucrema orcyera.
OTHOCHUTEIBRHOCTD
MEXaHUYECKOTO
JIBIDKCHMS

IpakTnyeckue
padoThI



10

11

12

13

PaBHOYCKOPEHHOTO
newkeHus. [paduk
CKOpOCTH
JlaGopaTopHas
pabora
"Onpenenenune
YCKOpEHUs Teja
pu
PaBHOYCKOPEHHOM
JBUKEHUU T10
HAKJIOHHOM
IIJIOCKOCTH"
CBobonHoe
MaJICHUE Tel.
OmnpiTh [Manunes
PaBHOMepHOE
JBUKEHUE TIO
OKPYKHOCTH.
[Iepuon u wactora
oOpareHusl.
Jlunelinas u
YIJIOBasi CKOPOCTH
[entpocTpemurens
HOE YCKOpEHHUe
[TepBrlii 3ak0H
Hsrorona. Bexrop
CHUJIBI

Bropoii 3akoH
HrroToHa.
PaBHoznelicTByr0Ias
cuia

Tpertuii 3aKoH
HrroToHa.
Cynepno3urus cui



14

15

16

17

18

19

20

21

22

Pemenue 3amad Ha
MIPUMEHEHHE
3akoHOB HproTOHA
Cwuna ynpyrocTtu.
3akon ['yka
Penrtenue 3amay no
teMe «Cuia
YIPYTOCTH»
JIaGoparopHas
pabora
«Onpenenenue
JKECTKOCTH
TIPYKUHBD)

Cuna Tpenus
Pemenue 3amad mo
teMe «Cuia
TPEHUS»
JlaGopaTopHas
pabora
"Onpenenenue
ko3 dunrenra
TpEHUs
CKOJIbKCHUS"
Penrtenue 3amay no
TeMe ""3aKOHBI
Hxrotona. Cuna
ynpyroctu. Cuna
TpeHus"

Cuita TSDKECTH U
3aKOH BCEMUPHOTO
TATOTEHMS.
Yckopenune
CcBOOOIHOTO
MmagcHUs



23

24

25

26

27

28

29

VYpok-KoH(pepeHIHs
" JIBM>KEHHUE TEI
BOKpYT
rPaBUTAIMOHHOTO
uentpa (Conneunas
cUcTeMa).
I'amakTuku"
Penrtenue 3amay no
teme "Cuna
TSKECTH M 3aKOH
BCEMUPHOTO
TATOTCHHS"
IlepBas
KOCMHYECKas
CKOpPOCTb.
HesecomocTs n
neperpy3ku
PaBHoBecue
MarepuaJIbHOW
TOYKHU. AOCOTIOTHO
TBEPIOE TEJIO.
PaBHoBecue
TBEPIOTO Teja C
3aKpETUIEHHOI
OCBIO BpAILIEHUS
MOMEHT CHIIBI.
LenTp TsxECTH
Pemrenue 3agad mo
TeMe "MoMeHT
cuisl. LlenTp
TSHKECTH"
IloaroroBka x
KOHTPOJIbHOMN
pabore 1o Teme



30

31

32

33

34

35

36

"MexaHH4ecKoe
JIBHKEHMUE.
BzaumopeiicTBre
Ten"

KontponbpHas
pabora 1o Teme
"MexaHH4eCcKoe
JIBHKEHMUE.
BzaumopeiicTBre
Ten"

Nmmnynsc Tena.
Nmnynbe cuiibl.
3aKOH COXpaHEHUS
UMITyJbCa. YIIpyroe
U HEYNIPYyToe
B3aHlMOJIENCTBHE
Pemienue 3agad mo
TeMe "3aKoH
COXpaHEeHUSs
uMnyabca"
VYpok-KoH(pepeHIHs
"PeakTBHOE
JIBIDKCHUEC B
MIPUPOIC U
TEXHUKE"
MexaHndeckas
paboTa ¥ MOIIHOCTh
Pa6ota crbl
TSOKECTH, CUJIBI
YIOPYTOCTH U CHJIBI
TpPEeHUS
JlaGoparopHas
pabota
«Omnpenenenue



37

38

39

40

41

42

43

44

paboTHI CUITBI
TpPEHUs IIPU
pPaBHOMEPHOM
JBUKEHUU Tena 1o
TOPU30HTAJIBHOU
ITOBEPXHOCTH»
CBsI3b 3HEPIUU U
paboTHI.
IlorennuanpHas
SHEPIUs
Kunernueckas
sHeprus. Teopema o
KUHETHYECKOMN
SHEPIUH

3aKOH COXpaHEHUs
SHEPTUHU B
MEXaHUKe
JlaGopaTopHas
pabora «M3yuenune
3aKOHA COXpaHEHUs
SHEPTUM
KonebarenbHoe
JBUKEHUE U €r0
XapaKTEPUCTUKU
3aryxarouye
KoJIeOaHUS.
Brinyxennsie
KoJIeOaHUS.
Pezonanc
Maremarndeckui u
NpYy>KUHHBIN
MasITHUKHU
VYpok-uccnenoBanue
«3aBUCUMOCTh



45

46

47

48

49

neproaa KoneOaHmii
OT KE€CTKOCTH
MIPYKUHBI ¥ MACCHI
rpy3a»
[IpeBpamienue
SHEPTUH MpU
MEXaHUYECKHUX
KOJIeOaHUSIX
JIaGoparopHas
pabora
«Onpenenenue
4acTOThI U Iepuoja
KoJ1e0aHMit
MPYKUHHOTO
MasiTHUKa)
JlaGopaTopHas
pabora «IIpoBepka
HE3aBHUCHUMOCTHU
neproaa KoneOaHuii
Ipysa,
MOJBELIEHHOI'O K
HUTH, OT MacChI
rpy3a»
Mexannueckune
BostHBL. CBOMCTBA
MEXaHUYECKUX
BouH. [IpononbHbie
U TIOTIEpEYHbBIE
BOJIHBI
VYpok-koHpepeHus
"MexaHnueckue
BOJIHBI B TBEPIOM
TeJe.



50

51

52

53

54

55

CelicMuueckue
BOJIHEI"
3BYK.

PacnpocTpanenue u

OTpa)KEHUE 3ByKa

Ypok-uccienoBaHue

"HaOmromeHue
3aBHCHMOCTH

BBICOTBI 3By1<a oT
9acTOTHI"

I'poMKOCTB 3ByKa 1

BBICOTA TOHA.
AxycTudeckuit
pEe30HaHC

VYpok-KoH(pepeHIHs

"VnpTpa3Byk u
nH(Pa3ByK B
MIPUPOIC U
TEXHUKE"
TlonroroBka k
KOHTPOJIbHOM
pabore 1o Teme
"3aK0HBI
COXpaHECHHUSI.
MexaHu4yecKue
KoJIeOaHus 1
BOJIHEI"
KonTponbsHas
pabota mo Teme
"3aK0OHBI
COXpaHEHHUSI.
MexaHn4yecKue
KoJe0aHug u
BOJIHBI"



56

57

58

59

60

61

62

DJNEeKTpOMarHuTHOE
ToJIe.
DneKTpoMarHuTHbIE
BOJIHBI

CsaoiicTBa
MEKTPOMArHUTHBIX
BOJIH
VYpok-koHpepeHms
"kana
NEKTPOMArHUTHBIX
BOJIH.
Hcnons3oBanne
ANEKTPOMArHUTHBIX
BOJIH JUI1 COTOBOU
cBs3u"
Ypok-uccienoBaHue
"N3yueHue cBOICTB
NEKTPOMArHUTHBIX
BOJIH C ITOMOILIbIO
MOOUIIEHOTO
Tenedona
Penrtenue 3amay Ha
onpenerneHue
YaCTOThI U IJTUHBI
IEKTPOMArHUTHOMU
BOJTHBI
DNeKTpOMarHuTHas
MpUpoa CBETA.
CxopocTs cBeTa.
BostHOBBIE
CBOMCTBA CBETA
Hctounuku cera.
[IpsamonunenHoe
pacrpocTpaHeHHe



63

64

65

66

67

cBeTa. 3aTMCHHUS
ComnHua u JIyHbl
3aKoH OTpa)KeHUs
cBeTa. 3epkana.
Pemenue 3amad Ha
MMPUMEHEHUE 3aKOHA
OTpaKCHUs CBETA
[Ipenomnenue
cBeTa. 3aKOoH
MIPEIOMJICHUS CBETa
Ilonnoe
BHYTpEHHEE
OTpa)KEHUE CBETA.
Hcnonp3oBanue
IIOJIHOTO
BHYTPEHHETO
OTpa)keHUs B
OIITHYECKUX
CBETOBOAAX
JlaGopaTopHas
pabora
"UcciaenoBanue
3aBUCUMOCTH yTJia
MIPETOMIICHUS
CBETOBOTO JIy4a OT
yIJia MaJieHus Ha
rpaHuile "BO3IyX-
crexio""
Ypok-koH(pepeHus
"Hcnonp3oBanue
ITOJIHOTO
BHYTPEHHETO
OTpakKeHUS:
CBETOBOJIBI,



68

69

70

71

72

73

74

OTITUKOBOJIOKOHHAS
CBAA3B"

JIuH3bI.
Onrtrueckas cuna
JTUH3BI

[TocTpoenue
M300paKCHHIA B
JIUH3aX
JlaGoparopHas
pabora
"Onpenenenue
(dhokycHOTO
paccTosHUS U
ONTUYECKOW CHJIBI
coOuparoren
JIUH3bI"
VYpok-KoH(pepeHIHs
"Onruueckue
JTUH30BBIC
puOopsI"

I'ma3 kax
OnTHYeCKas
cUCTEMA. 3peHue
VYpok-koHpepeHms
"JleeKThl 3peHusl.
Kaxk coxpanuts
3peHue”
Paznoxxenue 6enoro
CBETa B CIIEKT.
OmpiTel HefoTOHA.
Croxenue
CHEKTPALHBIX
usetoB. [lucnepcus
cBeTa



75

76

77

78

79

80

81

JlaGoparopHas
pabota "OnbITHI 11O
Pa3IOKEHUIO
Oemnoro cBera B
CHEKTp U
BOCIIPUATHIO 1IBETA
MPEAMETOB MPHU UX
HaOJIOICHUN Yepe3
LIBETOBbIE
¢dbunsTper"
YPOK-IIPaKTUKYM
"BonHoBbIE
CBOICTBA CBETA:
JUCIiepcus,
UHTEepEPEHIIHS U
mudpakmms"
OmnsiThl Pesepdopna
U IUTaHEeTapHas 1
MOJIeJIb aTOMa
[Toctynarst bopa.
Mogens atoma bopa
Ucnyckanue n
MOIVIOIIEHNE CBETA
atomoM. KBaHTHI. 1
JIuneituarsie
CIIEKTPHI
YPOK-IIPaKTUKYM
"Habnronenne
CIEKTPOB
HCITyCKaHus"
PannoakTtuBHOCTH U
€€ BUIBI



82

&3

84

85

86

87

88

89

90

CrpoeHne aTOMHOTO
anpa. Hyknonnas
MOJICIIb
PagnoaxkTuBHEBIE
MpeBpaIICHHUs.
W3zotomsl

Pemenue 3amad mo
TEME:
"PaaInoaKTUBHBIE
npespatieHus"
[Tepuon
noiypacnazaa
VYpoxk-KoH(pepeHIHs
"PanyoakTUBHEIE
W3IIy4EeHUS B
pupoze,
MCOULIMHE,
TeXHHUKE"

S nepHbie peakiuu.
3aKOHBI COXpPaHEHUS
3apsiIOBOTO U
MacCOBOT'0 YHCE
DHeprusi CBs3U
ATOMHBIX fAJIEP.
CBs13b Macchl U
SHEPTHH

Pemrenne 3agad mo
teme "SnepHbie
peakuun"

Peaknmu cuaTe3a u
JeJICHUS SAep.
UcTounnku
sHepruu CosHLA U
3BE3]
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VYpok-KoH(pepeHIHs
"Snepuas
SHEPreTUKa.
HeicTBus
pPaauOaKTUBHBIX
W3JIy4YCHHUI Ha
YKUBBIE OpraHU3MBbI"
TlonroroBka k
KOHTPOJIbHOM
pabore 1Mo Teme
"OneKTpOMaruHuTHO
e mosie.
DJeKTpoMarHuTHbIE
BOJIHBL. KBaHTOBBIE
siBJICHUS"
KonTtponbHas
pabota o Teme
"DNeKTpOMarHuTHO
€ moie.
DIIEKTPOMAarHUTHBIE
BOJIHBI. KBaHTOBBIE
SBJICHUS "
[ToBTOpEHue,
o0o01eHme.
JIaGoparopHble
paboThI IO Kypcy
"B3aumonencTauie
Ten"

[ToBTOpeHue,
o0o011eHHe.
Pewenune
pacyYeTHBIX U
Ka4eCTBEHHBIX
3aJ1a4 1o TeMe
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"TermoBbie
npouecce”
IToBTOpEHue,
o0o01IeHwHe.
Pemenue
pacyeTHBIX U
KaueCTBEHHBIX
3a7a4 Mo TeMe
"KII/] TeruioBbIx
JBUTarenen”
IToBTOpEHue,
o00o01IeHwHE.
Pemenue
pacyeTHBIX U
KaueCTBEHHBIX
3a7a4 Mo TeMe
"KITJ1
3JIEKTPOYCTaHOBOK"
IToBTOpEHue,
00o01IeHHE.
JIaGoparopHble
paboTHI 1O Kypcy
"CBeTOBBIE
ABJICHUS"
IToBTOpeHue,
006o6menue. Pabora
C TEKCTaMU IO TeMe
"3aKOHBI
COXpaHEHUs B
MeXaHHKe"
[ToBTOpeHue,
06o6menue. Pabora
C TEKCTaMU IO TeMe



"Konebauus u
BOJIHEI"
[ToBTOpEHue,
00o06meHue. Pabora

101 C TEKCTaMH I10 TEME 1
"CBeTOBEIE
saBJIeHAs"
[ToBTOpeHue,
0000menue. Pabora

102 C TEKCTaMH 110 TEME 1
"KBaHToBas u
snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YAEHUKA

» dusuka: 7-i knacc: 6a30BbIi ypOBEHb: yueOHUK, 7 kinacc/ [lepeimkun U.M.,
NBanoB A.U., AxunonepHoe o6mecTBo «M3narensctBo «IIpocsemnienue»
» ®dusuka, 8 kimacce/ [lepermkun A.B., O01ecTBO ¢ OrpaHUYEHHON
0TBETCTBEHHOCThIO «[PO®DAY»; AkmonepHoe o0mectBo «M3narenscTBo
«IIpocsemenne»

» ®dusuka, 9 knace/ [leperimkua A.B., I'ytauk E.M., O6mmecTBo ¢
OrpaHU4YEeHHON OTBETCTBEHHOCTHIO «IPODAY; AKnOHEpHOE 0011IECTBO
«M3parenscTBO «IIpocBemenue»

METOANYECKUE MATEPUAJIBI IS YUUTEJISA

1. Aunaktudeckue matepuansl Kk yueOHuky A.B. [lepeimkuna dusuka 7, 8, 9.
A.E. Mapom,

E.A. Mapon, Mocksa, «JIpoday

2. PabGouas terpaas no pusuke 7, 8, 9 kinacc k yueonuky A.B. Ilepoimkruna
«@Pu3suka. 7

KJIacC», U3/IaTEIbCTBO «DK3AMEH

3. DnexTpoHHOE yueOHOe n3nanue «BupryanbHas gusudeckas naboparopus.
7,8,9

kiace», OO0 «/Ipoday

4. Coopuuk 3ama4 no pusuke 7-9 kmaccel. A.B. [lepbIkuH, U31aT€IbCTBO
«IK3aMEH»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://class-fizika.narod.ru/index.htm

http://www.proshkolu.ru/

http://school-collection.edu.ru

http://www.fizika.ru
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