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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMbl 10 (U3MKe HampaBieHO Ha (HOopMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 0Oy4YeHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpeuiaraeT MPpUMEPHYIO TOCIEN0BATENbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

®dusrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJIorTuel, acTpoHOMUEH H  (U3UISCKOU
reorpaduel, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHMpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKOro oO0pa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3aukun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH E€CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

e HAy4YHO OOBSCHATD SIBJICHUS;

e OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4dHBIC
JI0Ka3aTesIbCTBA JIJISl OJIYYE€HHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OONIEro 0Opa3oBaHUs
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yrONuX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocseiienust Poccuiickoit @eaeparuu (IpoTOKOa OT 3
nexadpst 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:

npuOOpEeTEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YUYCHUIO TPHUPOJIBI, PAa3BUTHUE HMX HHTEJUIEKTYaAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/I€ MO3HAHUS U (POPMHUPOBAHUE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIAM SIBIICHUSIM;
dbopMHEpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa HW3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMHpoBaHUE TPEACTABICHUN O poiu (GU3UKK ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
npodecCHOHATEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTmxeHre 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIEYMBAETCS PEIICHUEM CIEAYIOMINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BEMIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEHUE YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHHUS MPOCTEUITUX PACUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATH MPUPOHBIC SIBJICHUS U BBIOIHITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel GU3NIECKOro COAepKaHus,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cdepaMu mpoeCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJemIo).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIBHBIN XapaKTep, YUUTEIb JIeJIaeT BEIOOP MPOBEACHUS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaHaHHﬁ, npecraracMbiXx B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHA I10 (l)I/ISI/IKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HabOmogaeMoro apyieHus. Onucanne (pU3NIECKUX SBICHUN ¢ TIOMOIIBIO MOJEIIEH.

Jemoncmpayuu u onvimaol

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
3. HM3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpA U
JaTYuKa TEMIIEpaTypBhl.

4. lIpoBenenue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
IIapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TEM OOJIblIe, YeM OOJIbIIEe BhICOTA
IyCKa.

Ilpakmuueckue padbomul.
1. OmnpenesieHHE IEHBI IeJICHUS IIKAIbl HK3MEPUTEIIBHOTO Mprbdopa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OMNbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JBrkenue dacTtull BemiecTBa. CBsI3b CKOPOCTH JBMXKEHHUS YacTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuIl
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJAKOCTEH M TBEPIBIX
(KkpucTaIMyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI.

Hemoncmpayuu M oNbITHI

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyzuu.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

4. OnbITI O HAOIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Ilpakmuueckue padomoi
1. OmpezeneHue pa3MepoB MaJibIX Tell.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe IBW)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JBUKCHHUS.

SlBneHne nHepuMM. 3aKOH HMHEpUMM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHSI CKOPOCTM JBWXEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €OUHULE
o0BbEMa BelleCTBa.

Cuna kak xapakTepHUCTHKa B3auMoaencTBusa Ten. Cuiia yrnpyroctd M 3aKOH
['yka. M3mMepenune cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHHUE TIATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CrioxkeHne
CWJI, HAIIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHU U TPEHUE MTOKOsA. TpeHne B IpUpOaEe U TEXHUKE.

Jemoncmpayuu u onvimaol
HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepeHne cKkOpOCTH MPSAMOJIMHENHOTO JBUKEHHS.
Habmroienue siBleHus HHEPLUH.

HabGnronenmne n3MeHeHust CKOPOCTH MPY B3aUMOJICHUCTBUH TEIl.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CoxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSMOM.
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Ilpaxkmuueckue padbomul.

1. U3mepeHue mMacchl Tena

2. Omnpenenenne 06beMa TBEPIOTO TeJa C IMOMOIIBI0 MEH3YPKH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.

4. VccnemoBanue 3aBHCHUMOCTH PACTSDKCHUS (IedopManiuu) MpyKUHBI OT

IIPUJIOKEHHOMN CUJIBI.

['pagynpoBaHue npykUHbBI AMHaMoMmeTpa. M3MepeHue cuil.

6. YCTAHOBJICHHE 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT BEca Tejia U
XapakTepa CONMPUKACAOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.
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JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCHUMOCTh JaBJIEHUSA raza OT oO0bEMma, TemmepaTypsl. [lepemaua maBneHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIEeCTBOBaHHS
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu u onvimal
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne NeUCTBUSA aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloBME IJIaBaHMs TEIN: IUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

9. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MACChl TeJa.

10. ONBITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKUBAIONIEH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH JKUJIKOCTH.

11. KoncTpynpoBanue apeomeTrpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIPENIECIIEHUE €€ TPY30IOABEMHOCTU
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Ilpakmuueckue pabdomeul.

1. OnpeneneHue BBITAIKUBAIONICH  CHJIBI, JCHCTBYIOIIEM Ha  TeJjo,
IIOIPYKEHHOE B )KUIKOCTh

2. BbIsICHEHME yCIIOBUH IUIABAaHUSA TEIL.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHertmyeckas W IIOTEHUHAJIBHAS  DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

2. Pabora cunbl TpeHMsT TNpU PAaBHOMEPHOM JIBJKEHUM Tejla IO

TOPU30HTAJIbHOU IIOBEPXHOCTH.

Jlabopamopnvie pabomul.
1. HccnenoBaHue yCcioOBUM paBHOBECHS pblyara.
2. Hamepenue KIIJl HakTOHHOM MIIOCKOCTH.

8 KVIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJI. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUUECKOU TEOPUH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnmnueckue u amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenpHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(hepHOTO
JTaBJICHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ[ termoBoro asuratesns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu 1 onbITHI



Hab6nronenne OpoyHOBCKOTO IBYKCHHSI.

Hab6mronenue nuddysuu.

HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHUM.

Habnrogenue TemioBoro pacuupeHus Teml.

W3meHeHue aBiieHus Tra3a Mpyu M3MEHEHUH 00bEMa IIPU HArpeBaHUU WU

OXJIaXICHUH.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Buas! Tertonepenayn.

OxJaxJieHue Ipyu COBEPIIICHUHN padOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HabnrogeHue KUneHus.

12. HabmroieHue nocTosiHCTBAa TEMIIEPATYPhI NIPU TJIaBJICHUH.

13. Moaenu TerIoBbIX ABUTATENEH.

14. OnBITHI 110 OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

15. ONBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOW COJIM WUJIU caxapa.

16. OnbITHl IO HAOJIIOICHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

17. ONBITBIL, EMOHCTPUPYIOIIME 3aBUCHMOCTh JABJICHHS BO34yXa OT €ro
00BbEMA U HArpEeBaHUs WM OXJIAXKICHUS.

18. [IpoBepka runoTe3bl JIMHEMHOW 3aBUCUMOCTH JITTMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUUYECKON TpyOKE OT TeMIIEPATyPHI.

19. HabnmroneHne uW3MEHEHUs BHYTPEHHEH OJHEpruM Tejla B pe3yJbTare
TeIuIonepeau ¥ paboThl BHEIIHUX CHJL.

Jlabopamopnwie pabomul

1. HWccnenoBaHue siBIEHUs TEMIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW H
ropst4er BOJIBL.

2. OmnpeneneHue yaeabHONU TEIUIOEMKOCTH BEILIECTBA.

3. Omnpenenenne yneabHON TETUIOTHI TUTABICHUS JI/IA.

4. OmnpeneneHnue OTHOCUTENbHON BIAXKHOCTH BO3AyXa.
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Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeincTBhe
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpudeckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mnods. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOOHUKM W JUAJEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnegoBarenbHoe W mapajlieNibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabota © MOIIHOCTH dJIEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna.
DnexkTpudecKre 1enu U NOTPEeOUTENH IEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne anekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenma.
DIeKTporeHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUYECKOU DHEPIUHU.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus TEJL.
JIBa pozia 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DNeKTpoCcTaTHUEeCKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKH U AUBJIEKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KHUJIKOCTH.
. 'a3oBbIH pasps.
. I3mepenune cuibl TOKa aMIIepMETPOM.
. I3MepeHne 3JIeKTpUIeCKOro HaIpsKEHUs BOJIBTMETPOM.
. Peocrar n MarasuH COIpOTUBIICHUM.
. BzauMojieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJH0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarauTHoOe€ noJjie Toka. DJIEKTPOMArHUT.
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20
21
22
23
24

25

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.

. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS 3IEKTPOMATHUTHON HHAYKIIHH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HAIPABJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

. DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.

13.
14.

15.
16.
17.
18.

COopka U IEeKTPUUECKOM 1M1 U U3MEPEHHE CUIIBI TOKA Ha €€ yJacTKax.
N3Mepenne HampsiKEeHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
COITPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYCHHUS U MaTepuara.

[IpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUNW TMPU  IOCIEI0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Jis CWIBl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
pPE3UCTOPOB.

Onpenenenue  paboOTHI W MOIIHOCTH  JJEKTPUYECKOTrO  TOKa
ANEKTPUYECKOTO TOKA, UAYIIETO YE€PE3 PESUCTOP.

OnpeneneHue MOUIHOCTH  JJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIbBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] Harpesarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJS MOCTOSIHHBIX ~MAarHuTOB TMpU  HUX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CHJIbl TOKa W HalpaBJICHUsS TOKa B
KaTyIIIKE.

N3ydenue neicTBUs MAarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.
KoncTtpynpoBanue u uzydeHue paboThl JJICKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEl 1O HKCCIIEIOBAHUIO SIBICHUSI AJIEKTPOMArHUTHOW WHAYKIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAYEHHS] U HANpaBICHUS WHIYKIIMOHHOTO
TOKa.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOE JBMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEWHOe JBkeHue. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalleHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[Tepsbiii 3ak0H HbtoToHa. BTOpoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TITOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHeprus cxkarou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKECHHS.

HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBUXKECHUS.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Hab6nronenne MexaHMueCKUX SBICHUMA, TPOUCXOISIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKECHUHU

OTHOCUTENBHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTh YCKOPEHHs TeJla OT MAaCChl Te€Jla U JCUCTBYIOLIEH HA HETO
CUJIBI.
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HaOnronenue paBeHcTBa CUIJI PU B3aUMOJIECTBUU TEIL.

9. HM3meHeHue Beca Teaa NPy YCKOPEHHOM JBUKEHUH.

10. [lepenaua nmmyJsbca Npyu B3aMMOICUCTBUN TEI.

11. [IpeoOpazoBanus SHEPTUU MPU B3aUMOACHCTBUU TE.

12. CoxpaHeHre UMIYJIbCa IPU HEYIIPYTOM B3aHMOIEHCTBUH.

13. CoxpaHeHHe UMITYJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabOnroeHrue peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUH MPU JBUKEHUU Teja Mol JeHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpenesieHHE YCKOPEHHUs Teja NpPU PaBHOYCKOPEHHOM JIBUKEHUU IO

HaKJIOHHOM IIOCKOCTH.

OmnpeneneHue yCKOpeHUs CBOOOTHOTO TaICHHMS.

Omnpenenenue kKodPphuureHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHXKCHUHU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

6. M3ydyeHue 3akOHa COXpAHEHUSI SHEPTUU.

Paznen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarenbHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepuo,
4acToTa, aMIUIUTyAa. MaremMaTu4eckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
DHEPTUU TIPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmrogenue konebaHui Ten MoA ACHCTBUEM CUJIBI TSXKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HaOmronenne BeIHYKIEHHBIX KOJIEOAHUM U pe30HaHca.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).
Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
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Ilpakmuueckue padomul u onvimeot.



1. OmpegeneHne 4YacTOTbl M Iepuoja KojJeOaHM MaTeMaTH4ecKOoro
MasTHHUKA.

2. OmpenerneHue 4acTOTHI U TIeproia KoineOaHuil MPy>KUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEepHOia KOJIEOAHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU MEPHOJIa KOJIEOaHUM MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTU TepHoOJia KojeOaHUul Ipy3a, MOJIBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. ONBITBI, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh  N€pUoAa  KoJeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMArHUTHOE  MOJiIe.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHhIX BOJH. I[llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHJIBHOTO

TenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBass  mogmenr  cBera.  Hcrounmkm — cBera.  [IpsmosmmHenHoOe
pacnpoctpanenue cBera. 3atmenust Connua u JIynsl. Otpakenue cera. [lnockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHUWE TMOJHOTO BHYTPEHHETO OTPaXEHHS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MUKpOCKONIa M Teneckoma. ['ma3 kak onTuyeckass cuctema. binM3opykocTh U
JATbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu.

1. IIpsmosMHENHOE pacnpOCTPAHEHHUE CBETA.

2. OTpakeHue CBeTA.



[Tomy4yenune n300paxeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTryeckuii CBETOBOI,.

XoJ ayuyer B coOMparolieu JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mojenb riasa.

11. Paznmoskenue 6eoro cBeta B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Ilpakmuueckue padomul u onvimel.

1. HccrmenoBanue 3aBUCUMOCTH yIJIa OTPaXEHUS CBETOBOTO Jyda OT yrja
ajicHUs.

2. W3ydenue xapaKTepUCTHK M300paKeHUs MpeIMeTa B IJIOCKOM 3epKaJle.

3. HccrnenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS CBETOBOIO Jyda OT yTJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonmyuyeHune n300pakeHHI ¢ MOMOILBbIO COOMPAIOIIEH JIMH3BI.
OmnpeneneHue HOKYCHOTO PaCCTOSHUS U ONTUYECKON CHIIBI COOMpAIOIIeH
JIMH3HL.

6. ONBITHI 10 Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.
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7. OnBITBl IO BOCHPHUATHIO I[BETA MPEAMETOB MPU WX HAOJIOJCHUHU uepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue v norniomenne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. HM3zoromsl.  PagmoakTuBHBIE
npespauieHus. Ilepuon nmonypacnaaa aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO U MAacCOBOrO YMCEIN.
DHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUNW HA IKHUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CnexTpbl U3Ty4EeHUS U TIOTJIOLICHMUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabGmonenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.



6. Perucrpanus uzimydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Ilpakmuueckue padbomot u onvimol.

1. HaOnroneHue CrUIONIHBIX M JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTULBI 10 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOYJTb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTU3aluH
U 0000mIeHHS  TPEIMETHOIO  COACpKaHWA U OMbITa  JICSITENIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKH, a TaKXKe JJIS MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy MO (usuke g oO0ydarommxcs,
BBIOpABIIHX ATOT YUEOHBII MpEAMET.

[Ipy M3y4eHUM NAHHOIO MOJIYJI PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJIBI
JESTEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpPeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJIICHHA TPUPOABI M TEXHUKH, OBJIAJECHUE YMEHUSMH OOBACHATH (pU3mueckue
ABJICHUSI, TPUMEHSS T[IOJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 CYET TOro, 4YTO OOy4YalIIHecs BBINOIHIIOT 33JaHus, B KOTOPBIX UM
IIpeJIaraceTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
¢duznyeckue BJICHUS B OKpPY>KaIoLel MpUpoie U MOBCEIHEBHOM KU3HM;

UCIT0JIb30BaTh HAYYHbIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyucIie s IPOBEPKU TMIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HamOOJee Ba)KHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTHUECKOTO HCTOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILECHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
HHEPTUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ rapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi 0OE€30MacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(eCChid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHE TJ00AILHOTO XapakKTepa AKOJOTHMYECKUX MpobJieM W MyTed HX

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOIIYI0 CpELNy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHbIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYNIECTBEHHBIA MPU3HAK KJIACCHU(PUKAIUNHA, OCHOBAHHMSI JIJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITHh TIPUYMHHO-CJICACTBEHHBIC CBS3M TPH U3YYCHUU (PUINUYECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHWE HECKOJIBKHUX BAapHAHTOB PEIICHHUS, BHIOOp HamOojee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMK WIM JAHHBIX C YY4E€TOM MpPEAJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMu W WUIIOCTPUPOBATh pEIIAaeMble 3aJladyd  HECIOKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMATH IIEJTH COBMECTHOU JIESTEILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEUCTBUS C JPYTHMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYalluu ¥ NPEJIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CUTYyallMi, YCTAaHOBJIEHHBIX OLIHUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIIMOKY MU pelIeHnH (PU3NUECKHUX 3a/1a4 WK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJI30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOJCUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIAaBaHUE PBIO, phlYaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHUHY C JAPYTHMH BEJIMYMHAMH,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWJIO paBHOBecUs phiuara (0J10ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/lad, OLIEHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJlyYEHHBIM pe3ylbTaT, HaxOAuTh OIIMOKM B XOJA€ OIbITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHS pblyara UM OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHABIX TaOMUIl U TPaPUKOB, JENaTh BBIBOJBI MO PE3yibTaTam
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOrpyEHHOE B JKHJIKOCTh TeNo, KOI()PHUIMEHT MoNe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCaHUsA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH CpeIe;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYUBONW WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIB30BaTh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, FIEKTPUUECKOE IMOJIE, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIaBJIEHHWe, KpUCTaJUIM3alus (OTBEpJEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS MHITYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHBIE SIBJICHHS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuu, Jpedd MoJrOCOB, pOJb MArHUTHOTO TOJIS JJIs KWU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAS BIIAXKHOCTH BO31yXa, JJIEKTPUUYECKUHN 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCIOJIb3YeMbIX BEIUYMH, 0003HAUYEHUS U EIUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alHUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/IOB, MCIOJIb3Yysl OMHCAHME HCCIIEIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3znyecKux CBOWCTB Tel (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
poBepsieMbIe MPEANONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TOMEPEYHOrO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPEaJO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBICHHE NPOBOJHUKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPBI, HArPEBATEIbHBIE IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTENIbHbIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIETeH;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXpPAHEHHUs 370POBbS U COOJIOACHUS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIoIeH cpee;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMaIuio, KOTOpas
SIBIISICTCS IPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTIOJIb30BaTh MPU BBINIOJHEHUU yYEOHBIX 3aJaHHil HAayYHO-TIOMYJISAPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBaHusi UHGOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIEp)KaHusi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3YyIbTaThl
MPOEKTHOM WJIM HCCIEeIOBATENbCKON JEATEIbHOCTH, TIPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
NIOCTaBJICHHBIMU 33Jja4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACUCTBUNA U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00ydeHus B 9 kJacce MpeaMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjaacThueckasi), TpeHUe, LEHTPOCTPEMUTEIHbHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTh,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
NaJIeHue TeJl, PABHOMEPHOE JBUKEHUE MO0 OKPYKHOCTU, B3aUMOJICUCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasiiokeHHe OeJIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CPEIHSASI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBHAS DSHEPIHs Tela,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNIb MPEIOMIICHHS CPEMIbl), TP OMUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apSIOBOTO M MACCOBOTO YHUCE



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISABIISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHMBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (usmueckon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HUCCIIEOBAHUS, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HadeHUEe Uu3MepseMol BeMHYUHb ((OKYCHOE pPacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTb MPYKUHBI, KOIPPUIMESHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, cOOMpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh MPUHIUMBI JCUCTBUS U3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAroLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpeeNIeHUs] JOCTOBEPHOCTH MOJYYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabubie JlabopatopHHble
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
H3HKa - HayKa O HpHpoae https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 bubmorexa HOK
' e s https://m.edso00.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 2 1
CTpoenne periectsa https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 bubnunoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 1
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6nmoreka [JOK
1 M
3 CXAHITICCKOT ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 3 bu6nmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuorexa [JOK

33 Cuma. Bugst cut 14 3 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 bubnuotexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKUE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie JlaGoparopHble (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMOACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
41 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

JlmadoparopHbie
padoThI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusuka — Hayka o npupoje. SABieHus
npupoibl. DU3nvecKue ABIeHUs

duznyeckue BEIUYUHEI U U3 HU3MCPCHHUC.

TO4YHOCTB ¥ OTPEIHOCTD U3MEPEHUM.
N3mepenue temneparypsl Ipy IOMOIIU
KUJKOCTHOTO TEPMOMETpA U AaTUMKa
TEeMIIEpaTypbl

JlaboparopHuas pabota Nel "Omnpenenenue

LIEHBI JITIEHUS U3MEPUTEIBHOTO IIMJIUHpA"

Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU
n3yyvarot npupoay. EcrecTBeHHOHAYUYHBIH
MeTo] mo3HaHus. Onucanue PU3NnIecKux
SIBJICHWUH C TTOMOIILIO MOJIEIEH

VYpok-nuccnenosanue "lIpoBepka runoTessl:
JAJIBHOCTB MOJIETA IAPUKA, ITYLIIEHHOTO
TOPU30HTAIIBHO, TEM O0JIblIe, YeM OoJIble
BBICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBa

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JlabopaTtopHas padota Ne 2 "Omnpenenenne

bu6mmoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

pa3MepoB MajbIx Ten"

https://m.edsoo.ru/ff0a013e

9 Huddysus. BpoyHoBckoe nBHKEHHUE.
10 B3aumHOe npUTSOKEHUE W OTTATKHBAHKE
YaCTHLL.
ArperaTHbIE COCTOSIHHS BEIISCTBA.
B3anmocCBA3b MEXK1y CBOMCTBAMU BEILECTB B
11 Pa3HBIX arperaTHbIX COCTOSHUSAX U UX bubmmorexa LIOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnnoreka [JOK
HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CropocTs. EAMHHLEL CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 WNuepuws. 3aKk0H HHEPITUH. https://m.edsoo.ru/ff0a0c10
B3aumoeiicTBre T Kak MpHYuHA
16 W3MEHEHHUS CKOPOCTH JIBIDKEHUS Tell. Macca
tena. Jlaboparopnas padota Ne 3
«3mepeHune Macchl Tena»
17 [TmoTHOCTE BemiecTBa. PacueT Maccel u bubmuorexa [JOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
Pemenue 3anau no treme "I1noTHOCTH
18 BemiectBay JlaboparopHas pabora Ne 4
«M3mepenne o6beMa TBEIOTO Tena ¢
MTOMOIIIBIO0 U3MEPHUTEIHLHOTO AIHNH/IPA.
19 JlaGopatopHnas pabota Ne 5 "Omnpenenenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPOTO Teua"

https://m.edsoo.ru/ff0al23c

Cuta xak XapaKTCPUCTHUKA BBaHMOHefICTBHSI

20
ten. SIBnenue Tarorenus. Cuna TAKECTH.

21 Cuna ynpyroctu. 3akoH ['yka. Pemenue
3aa4y
Jlaboparopuas padora Ne 6 "M3yuenue

22 3aBHCUMOCTH pacTsKeHH (edopMariim)

MPY>KUHBI OT MPWIOKEHHOU CHIIBI"
CBs13bp MEX]ly CUJION TSKECTU U MacCO

23 tena. Bec tena. Pemenue 3agad mo teme bubmmorexa LIOK

" " https://m.edsoo.ru/ff0al1778
Cuna TspKecTn

24 Cuia TKeCTH Ha APYTHX IJIaHeTax. bubnmnoreka [JOK
Du3NYECKUE XapaKTEPUCTUKHU TJIAHET https://m.edsoo.ru/ff0a1502
N3mepenue cwit. Jlunamomerp.

o5 Jlaboparopuas pabota Ne7"['pagyupoBanue bubnuorexa [JOK
IIPYXXUHBI U U3MEPEHHUE CUIT https://m.edsoo.ru/ff0al8cc
JuHaMoMeTpoMm"

bu6mmoreka [IOK

26 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

97 CnoxxeHue IByX CHII, HallpaBJIEHHBIX 10 bubnuoteka [JOK
OJIHOM IIpsiMOii. PaBHOACHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70

28 Pewmenne 3amau mo reme
"PaBHoneiicTByromIas cr"

29 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas padota Ne§ «3yuenue Bu6morexa [JOK

30 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT

CHJIbI HAaBJICHUSA U XapaKTepa

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

COIMpHUKaCarOIINUXCA HOBerHOCTeﬁ))

Pemenne 3amad no remam: "Bec Tena",
"I'pacdnueckoe nzobpaxkenue cun”, "Cuna

31 TSYKECTH U CUJjla yIpyrocTu"
"PaBHoneiicTByromas cu"
32 KontponbHas padota mo teme "J[BrmwkeHnue u bubnnoreka HOK
B3auMoercTaue Tea" https://m.edsoo.ru/ff0alde0
33 JlaBrienue. EquHULIBI TaBIICHMS.
CriocoObl yMEHbILIEHUS U YBETUYECHHUS
34 JaBiieHus. Penienue 3a1a4 mo teme bubmmorexa [JOK
j " https://m.edsoo.ru/ff0a20a6
JaBneHnue
35 JlaBneHue raza. 3aBUCMMOCTb JIaBJICHUS ra3a bubmuorexa [JOK
oT 00BbéMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
36 Ilepenava naBineHus TBEPABIMU TEIAMU, bubnnorexa [HOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
37 JlaBrieHHE B )KUJIKOCTH U T'a3e, BRI3BAHHOE bu6nmoreka [JOK
JICICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
38 Pemenue 3agau nmo reme «/laBnenue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
39 Coobmaronmmecs cocyat https://m.edsoo.ru/ff0a2970
40 I'mnpaBnuuecknii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
a1 Manomertpsl. I[1opiIHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Ipuannbl
N bubnmuotexa [JOK
42 CYIIECTBOBAHMSI BO3AYIIIHON 000I0UKH

3emin. 3aBUCUMOCTh aTMOC(EPHOTO

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

AAaBJICHUA OT BBICOTBI HAJl YPOBHCM MOpPs

bu6mmoreka [IOK
43 B A
ec Bo3ayxa. AtmochepHoe naBieHHe https://m.edsoo.ru/ff0a2b5a
44 N3mepenue armocdepHoro aaBieHus. OnbIT bubnnoreka [HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
45 3aBUCHMOCTH aTMOC(HEPHOTO JABJIICHHS OT bubnnoreka [HOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
46 Bbapomerp-anepoua. AtmocdepHoe bubnnorexa [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
47 Pemenwue 3amaq mo Teme "AtmochepHoe
nasieHue"
JlelficTBHE KUJIKOCTH U Ta3a Ha
48 MOTPY>KEHHOE B HUX TEJI0. ApXUMe0Ba bubmorexa LHOK
Py $OP A https://m.edsoo.ru/ff0a3276
cuina
Jlaboparopnas padora Ne 9 «OnpenencHue
49 BBITaJI'IDKI/IBI;IO 5171 CHUJIBI, IEUCTB o e Ha bubmorexa HOK
B e yrot https://m.edsoo.ru/ff0a33fc
TEJ0, TOTPYKEHHOE B )KUJIKOCTh
[TnaBanue ten.Jlaboparopnas padora Ne 10
50 1o TeMe «BbIsICHeHHE YCIIOBHM TIJIaBaHUS bubmorexa [JOK
" Y https://m.edsoo.ru/ff0a3514
Ten
bu6mmoreka [IOK
51 Pemenue 3amau Ha pacuer ¢ A ena.
THICHHE SAIaT Ha PACHCT CHIR! APXUMEA https://m.edsoo.ru/ff0a3a96
VYpok — uccnenosanue. Koncrpynpoanue
52 apeoMeTpa W KOHCTPYUPOBAHHE JIOAKH U
ompeJiesieHue €€ rpy30n0bEMHOCTH
Pemenwue 3anay mo temam: «IlnaBanue
bu6nmoreka [JOK
53 cynoB. BoznyxomnnaBanuey, «Jlapienue

TBEPABIX TECII, )KI/I)IKOCTGIZ " rasoB»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

KontponsHas pabora o teme "/laBnenue

54 " JlaBiieHUE TBEPBIX TCJ, )KHIAKOCTECH H bubmoreia OK
. PA > A https://m.eds00.ru/ff0a3f82
ra3os
PesepHblil ypok. Pabora ¢ Tectamu o Teme
55 "JlaBiieHuE TBEPJIBIX TEJ, )KUIAKOCTEH U bubnnorexa [IOK
. P ’ https://m.eds00.ru/ff0a3f82
ra3oB
56 Mexanundeckas padora.
57 MomHocTs. EnuHUIBEI MOIIIHOCTH.
VYpok- uccienoBanue "Pacyer MOITHOCTH,
58 pa3BUBAEMOU TIPH MOABEME T10 JICCTHUIIE. /
Bcepoccuiickas npoepounas pabota
[Ipocteie Mexanu3msl. Poruar. PaBHoBecue
59 cu1 Ha peraare / Beepoccuiickas bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a4ffe
poBepouHas paboTa
Prruaru B TexHuke, ObITY U IPUPO/IE.

50 JlaGopatopnas pabora Ne 11 bubnnoreka [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

61 Pemenue 3ama4 mo Teme «Y ClIOBUS bu6mmoreka [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6

62 Koaddunment nonesnoro neicTeus
MeXaHU3Ma.

63 JlaGopatopnas padora Ne 12"H3mepenue bubnuoreka [IOK
KII/ nakioHHOM mIockoCcTH" https://m.edsoo.ru/ff0a4c48

64 Mexannueckas sHeprus. Kunernueckas u bubnnorexka [JOK
MOTEHIMAIbHAs DHEPTUS https://m.edsoo.ru/ff0a4252

N bubnmuotexa [JOK

65 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPrUU

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

66 Konrtponsnas padora o reme Pabora u 1
MOIIHOCTb. DHeprus"
67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1
Teme "MexaHndeckoe JIBHKeHHe"
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnmoreka [JOK
teme "Pabota. MomniHocTh. OHEprus" https://m.edsoo.ru/ff0a4ee6
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHUI
MOJICKYJSIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIepaTypsl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

11
BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora
14 Nel"UccnenoBanue siBIICHUS bubnnoreka [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer xonu4ecTBa TEIIOTHI,
15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU
Jlaboparopnast pabota No2
16 "OnpenencHue yaeabHOu bubmorexa HOK
P Y y https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIEeCTBA
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6nmoreka [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAJUTMYECKUX TeJ. Y eabHast bubmorexa HOK
P A https://m.edsoo.ru/ff0a71d2
TEeIJIOTa TUTaBIIEHUS
JlaGoparopHas pabota
19 N°3"£H epenelfne €TbHOM TETUTIOTHI bubmorexa HOK
i ped | A https://m.edsoo.ru/ff0a72fe
TUJTABJICHUS JIb/1a
20 [TapooOpa3zoBanue M KOHACHCAITHSL. bubmmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

22

23

Kuneunune. Y aenrHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS
0T aTMoc(epHOTO TaBICHHUS

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora Ned4 "Ompenenenue
OTHOCUTEJIbHOM BIAXXKHOCTU BO3ayXxa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTeNlb BHYTPCHHETO CrOpaHHs

25

26

27

KII/ TermoBoro nBurarens.
TernoBble ABUTAaTEN U 3a1UTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U MIPEBPAILCHUS
SHEPTHH B TEIJIOBBIX MpoIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padbota no teme
"TerioBble aBiIeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMH BemiecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
AIEKTPUUICCKUX 3aPSI0B

VYpok-uccnenoBanue "IaeKTpU3aLML



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

TeJl UHAYKIUEH U IIPU
CONPUKOCHOBEHUH"

B3aumMopeincTBue 3apsyKeHHBIX TEIL.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.
32 HanpsikeHHOCTD 3JIEKTPUYECKOrO bubnnoreka HOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpruueckux 3apsiioB.
33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [HOK
COXpAaHEHUS JICKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOMCTB JIEKTPUYECKHUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
ONEKTPUUECKUH TOK, YCIIOBUS €70
36 cyulecTBoBaHus. McTouHnkmn bubmnorexa [IOK
https://m.edsoo.ru/ff0a95a4
NEKTPUYECKOTO TOKA
37 JIe¥cTBHSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK
https://m.edsoo.ru/ff0a96hb2
38 ONEeKTpUYECKU TOK B METaJUIAX, bubnnorexka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
39 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu
40 Cuna toka. EnMHUIEI cHITBI TOKA. bubmuoreka [IOK
Amniepmerp. https://m.edsoo.ru/ff0a8bd6
41 JlaGopatopnast pa6ora Ne 5

«I/ISMepCHI/IC CHJIBI TOKa C TIOMOIIBIO



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

amnepmerpa"

DIEeKTPUUECKOE HATIPSKEHHE.

bu6mmoreka [IOK

42
Boabsr™merp. https://m.edsoo.ru/ff0a9e14
JlaGopaTopHas padora Ne6
43 "N3mepeHue u peryiupoBaHue bubmmorexa LIOK
P " peryimp https://m.edsoo.ru/ff0aa738
HaNpPsHKEHUs
ConpoTuBieHHE IPOBOAHUKA.
VY aenbHOE CONPOTUBIICHHE BEIIECTBA
44 3aBUCUMOCTD JIEKTPUYECKOTO bubnnorexa [HOK
CONPOTHUBJICHUS IPOBOIHUKA OT €r0 https://m.edsoo.ru/ff0aa738
JUTWHBI, IJIOIIAH MTOTePEeYHOr0o
CEUCHUs U MaTepuana
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa Ij1d ygacTKa bubmmorexa [TOK
p ' i https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopnast pabota Ne 7
HccnenoBanue 3aBUCUMOCTH CHIIBI
46 TOKa, UAYILEro 4Yepe3 pe3ucTop, OT bubnuorexa LIOK
> A Pe3 p P, https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOJHUKOB
JlaGopaTopnas pabora Ne 8
48 "[IpoBepka mpaBuiia CIOKEHHS bubmuoreka [IOK
HaNpsHKEHUHU MPU MOCTIEN0BATETEHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHHH JIBYX PE3UCTOPOB"
49 JlaGopatopnast pabota Ne 9 bubnuorexa [IOK

"ITpoBepka mpaBuia Ui CHIIbI TOKa

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

IIPU NAPAJIJIEIIBHOM COEIUHEHUN

pe3uctopon”
Pemenue 3a1a4 Ha npuMEHEHUE
50 3akoHa OMa JIJist pa3IngHOTrO bubmmorexa [TOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTH AIEKTPHIECKOTO bubnnoreka HOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padora Ne 10
52 "OnpeneneHue paboThl U MOIITHOCTH bubmorexa LHOK
bed P " B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DJNeKTpUYeCcKUe ey 1 MOTPeOnuTenn
53 ANMEKTPUUYCCKON SHEPTUU B OBIT bubmorexa [JOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 [TocTosiHHBIC MAarHUTBI, KX
B3aUMOJICHICTBHE
55 Ypok-uccnenosanue "M3yuenue bubnuotexa [JOK
MoJied MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOe nojie. MarHuTHOE moJie
56 3eMITi ¥ eT0 3HAYCHUE JIUTS )KU3HU Ha bubmorexa HOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEeKTPUUYECKHE 3apsIbl.
57 3apspKeHHBIC Tela U UX bubmorera [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3anmoieiicTBus. [locTosTHHBII
AIEKTPUUYECKUN TOK"
KonTponbhas pabota no teme
" bubnuorexa [IOK
58 DNeKTpUYEcKUe 3apsiIbl.

3apspKeHHBIC Tela U UX

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

B3aumoaercTBus. [locTOsIHHBIN
aneKTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHas pabora

59

PesepBHelit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
IpoBepoyHas pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

61

62

OmneIT Opcrena. MarHuTHoe nose
3JIEKTPUYECKOI0 TOKa MaraHuTHoe
I1OJIC KaTyHIIKHU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopuas padota Nel 1
"N3yuyenue neiicTBUS MarHUTHOTO
TIOJIsl Ha MPOBOAHUK C TOKOM"

DNEeKTPOABUTATEIh TOCTOSTHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTeneil B TEXHHYECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
JlabopaTtopHnas pabora Nel2 "Co6opka
U U3y4eHue paboThl
3JeKTpoABUTaTeNs"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

64

OmnbrTel @apazest. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIOUU.
[IpaBuio Jlenna

Onexrporeneparop. CriocoOsl
MOJIYYEHUS DIIEKTPUIECKOM SHEPTUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUHU



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroroBka K KOHTPOJILHOU paboTe

65 1o TemMe "DIIeKTPUUECKHE U 1
MAarHUTHBIE SIBJICHUS"
KonrtponsHas pabora o teme
66 "DNEeKTpUYECKHE U MaTHUTHBIC 1 bubmoreia OK
P | https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHbIit ypok. Pabora ¢ Tekcramu bubnnoreka [HOK
67 1
1o TeMe "TenoBble siBiIeHUA" https://m.edsoo.ru/ff0acc5e
68 PesepBHrlit ypok. Pabota ¢ Tekctamu 1
1o Teme "MaruutHeie siBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoxa Bcero Konrporenpie  IMpakriieckue i[:;:ennﬂ :)l;l[()l;l;zil;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 [lepememienue. Onpenenenue 1 Bu6mmoreka [JOK
KOOPJAMHATBI JBUKYILErOCs Tela. https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeiHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOpPOCTH
JlaGopatopnas pabora Nel

7 "OnpeneneHne yCKOpeHus Teja npu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 [lepemenienue npu paBHOYCKOPEHHOM 1
JIBYDKEHUH.

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
. bubnmoreka [IOK
1 Hepsstii sakort Herorotta. https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHoelicTBYIOIIAs cHJia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6mmotreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEeHNE bubnnoreka [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 3akoH BceMupHoro taroreHus. Cumia
TSKECTH.
Cuna tspxecTu.. Y cKopeHue
16 CBOOOJTHOTO TaJIcHUS Ha 3emiie U bubmmorexa [IOK
https://m.edsoo.ru/ff0af044
JPYTUX TJIaHEeTaXx.
Pemenue 3amau mo reme «Cuia
17 TSDKECTHU U 3aKOH
BCEMHUPHOTOTATOTCHHUS
18 CBoboaHoe nagenue tei. [IBuxenne
TOJT ICHCTBUEM CHJIBI TSHKECTH
JlaGopatopHnas padora Ne 2
19 "OnpeneneHne yCKOpeHus CBOOOIHOTO
najieHus"
20 Cuna ynpyroctu. 3akoH ['yka. bubnuotexa [JOK
Pemenne 3anau https://m.edsoo.ru/ffOaeca2
21 Jlaboparopnas padota Ne 3

"OnpeneneHue KeCTKOCTU MPYKUHbBI"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0aeca2

Bec Tena. Bec tena nBuxyierocs ¢

22 yckopeHueM. HeBecoMocTs n
Meperpy3Ku.

93 Cuia Tpenus Pemenue 3a1a4 no teme bubnmnoreka HOK
«Cwuna TpeHus» https://m.edsoo.ru/ff0af738
JlabopaTopHas paborta Ne 4

24 "O z e IG)HI/IC ioa(b(bn HMEHTa TPEHUS bubamorexa LIOK

npeaet " H P https://m.edsoo.ru/ffOaf8be
CKOJIbKCHUS
HckyccTBEHHBIE CITyTHUKH 3EMIIN. Bbu6moteka [JOK

25
[TepBast kocMu4eckasi CKOPOCTb. https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.

26 AbcomotHO TBEpAOE Teno. PaBHOBecHe bubmmorexa [JOK
TBEPAOTO Teja C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUs.

27 Mowment cuisl. LenTp TspKECTH

28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

29 Telee "MexaHquCIZI))e BI/I)KGEI/IC brbmmorexa LTOK

. A ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"
Kontponbnas paboTa mo teme
30 "M::(I;Hilicife BIDKEHUE bubmmorexa LIOK
N g \ ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynse Tena. UMnynbe cuiibl. 3aKoH

31 Y y VHDVIOe I bubmuoreka [{OK
CoXparierus HMHyﬂbcva' pyT https://m.edsoo.ru/ffOb07fa
HEYNpPYroe B3auMOJICHCTBHE

33 Pemenue 3aigaud nmo reme "3akoH but6mmoreka [IOK

COXPaHEHHUs uMIysbca"

https://m.edsoo.ru/ffOb096¢c



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koHpepenuus "PeakTuBHOE

34 JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
35 Mexannueckasi paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
Jlaboparopuas pabota Ne 5
36 «Omnpenenenne pabOTHI CUIIBI TPECHUS
MIPY PAaBHOMEPHOM JIBIXKECHHUH TeJia 110
TOPU30HTAJILHOM MOBEPXHOCTH
37 CBs13b SHEpTUH U pabOTHI.
[ToTrenumanpHas SHEpPIrust
38 Kunernueckas sueprus. Teopema o bubnuoreka [{OK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
Jlaboparopuas padora Ne 6
40 «Hsyﬂwnﬂ 3aK£Ha COXpaHCHHUS bubmmorexa [JOK
https://m.edsoo.ru/ffOb12fe
SHEPTHUU
41 KonebarenbHoe ABMIKEHHE U €TO bu6nmorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonebaHusl. bubmmnoreka [HOK
Beinyxaennsle koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyeckuil ¥ py>KUHHBIA
MasTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 neproja KolebaHuii OT KECTKOCTU bubnnorexa [JOK
https://m.edsoo.ru/ffOb197a
MIPYKUHBI U MacChl Tpy3a»
45 [IpeBparieHue sHEPTUU IpU

MEXaHHUYECKHX KOJICOaHHMSIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota Ne7
«OmpeneneHne YacToThl M epUOIa
KOJICOAHHI TPYKUHHOTO MasSsTHUKA

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota Ne 8
«OmnpeeneHne YacToThl U Eproia
KoJICOaHHMI MaTEMaTHYSCKOTO
MasTHHKa»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJaHBL. CBOWCTBA
MexaHu4yeckux BoJH. [IponoabHbIe U
MOTNIEPEUHbIE BOJIHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEpJIOM Teie. CeilcMuueckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

o1

VYpok-uccnenosanue "Habmoaenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
MHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras padota mo teme "3aKoHbBI
coxpaHeHusa. MexaHnyeckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE ToJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31eKTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JII COTOBOI CBA3H"
Vpoxk-uccienonanue "M3ydyenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeledoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JJTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoia CBETa.
61 Cko ZI():TI) cBeTa Bomrl)osme CBOICTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. [IpsaMonuneitHoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [TOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmmnorexka HOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaXKCHHS B ONITHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCHUMOCTH yTJia MPEeTOMIICHHS
CBETOBOTO JTy4a OT yTIJIa MaJIeHUus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CHiia JIMH3BI bubmmorexa [IOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoenne n300paKeHH B TUH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas padota "Onpenenenue
70 dox SHOFI()) pachos{HHs{ u OII)TTquCKOfI bubsmotexa [IOK
Y ’ ) https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOIEei INH3bI
71 Ypok-koHpepeHnus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 I'na3 xak ontuueckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"
Paznosxenue 6enoro ceera B CIEKT).
74 Omnbitel HetoTona. Crnoxenue bubmuoreka [IOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCTIPUSATHIO [IBETA IPEIMETOB MPH UX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢bunabTpel"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’”
77 Omnsitel Pe3epdopaa u rutanerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve v OTJIONICHUE CBETa
79 atomoM. KBanTel. JInneiuaTeie bubmmorexa [JOK
) ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BB bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIEC IPEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE MpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypok-koupepenius "PagnoakTHBHBIE
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oze M)Ie 12000303 (S brbmmorexa LTOK
i .y PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH${ OBOT'O M MacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprusi CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIrun

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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89

Pemenue 3ampau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHUs S1Ep.
Ncrounuku sHeprun CoaHua v 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanTtoBsie siBneHus"

KonTponbhas pabota mo teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbI€ siBeHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHHE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3a1a4 110
teme "TeruioBbie mporecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0mmenue. Pemenune
pacUYeTHBIX M KaUeCTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBsix qurarenein”

IToBTropenue, o6o0mmenue. Pemenne

pacUeTHBIX U Ka4ECTBEHHBIX 3a]1a4 110
teMe "KIIJ[ anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, 0000IIEHKE 110 TEME

" " bu6morexa LIOK
98 CseroBrle sBieHus" Pabora ¢ 1 1 https://m.edso0.ru/ff0c2c52
TekcTaMu 1o TeMe CBETOBBIC SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
TEKCTaMH 110 TeMe ""3aKOHBI bubnnorexa [{OK
99 ; 1
COXpaHEHUs B MEXaHUKE" U https://m.edsoo.ru/ff0c2d6a
«KomneOaHus 1 BOJHBI»
bubnunorexa LIOK
1 4 1
00 TOTOBA} KOHTPOJILHAA padoTa https://m.edsoo.ru/ff0c2e82
[ToBTrOopenue, o600menue. Pabora ¢
101 TekcTtamu 110 TeMe "CBeTOBBIC 1 bubmorexa LIOK
.\ https://m.edsoo.ru/ff0c3044
SIBJICHHS
102 [ToBTOpenue, obo0IeHNE. 1
OBUIEE KOJIMYECTBO YACOB I10 102 16

I[TPOT'PAMME
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

pa3jinyaTtb SABJICHUA M0 ONMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOG SBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYecCKue sSBICHHUS B MPUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3aJjauyy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUZNYECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBIE CBOWMCTBA Tl U (PU3MUECKUE SBICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYWH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOMTH  TIpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

1.6

XapaKTCPU30BaATb CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTCMaTHU4YCCKOC

BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tell, B TOM
qyucji€ W B KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATh TNPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JjorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

(I)OpMYJ'ILI, CBA3bIBAOIINEC (I)I/I3I/IquKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a



1.8

1.9

YCIIOBHMS 3aJa4yd 3alUChIBaTh KPaTKOE YCIOBHE, IIOACTABIIATH
¢u3nveckre BeITUUUHBI B (POPMYIIBI M TPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUISl PEILIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IMPH IMTOMOIIA
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasynyarh u
MHTEPIPETUPOBATh MOJYYEHHBIH pPE3yJabTaT, HaXOAUThb OLIMOKU B

XOJ¢ OIlbITa, ACJIaTh BBIBOJBI I1O €TI0 pC3yJIbTaTaM

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznyeckux  CBOMCTB  Tel:  (QopMynaHpoBaTh  MPOBEpsieMbIe
OPEINONIOKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBATh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBINOJIHATH TPSMBIE U3MEPEHUS] C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

1.12

NPOBOJIUTH  HCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MWCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIIEIOBAaHUSA, COOMpPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUsI, CIEAYs NPEUI0KEHHOMY IUIaHy,
¢ukcupoBaTh pPeE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

1.14

1.15

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

YKa3bIBaTh TPUHIMIBI  JIEUCTBUS TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapakTepHU30BaThb MPUHUMIIBI JEHUCTBUSA HW3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO WX OIHCAHUSA,
UCTIONB3YSl 3HAHUS O CBOMCTBaX (PUBMYECKUX  SBICHUN W

HE0OXoauMBbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTIOIh30BaHUS (DU3MUYECKUX 3HAHUH B IMOBCETHEBHON
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpaimieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYILECTBIISITh OTOOp MCTOYHUKOB MH(popManuu B cetn MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUN W TYTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBJSIETCS NMPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

UCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3a1aHU I
HAyYHOTIOMYJISIPHYIO  JIUTEpaTypy  (QU3WYECKOrOo  COACpIKaHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKUE IMUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTatax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, IPU ITOM
IPaMOTHO HCIOJIB30BaTh W3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpeSGHTaHI/ICﬁ

1.19

8 KVIACC

IIPY BBINIOJHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeenaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATENBHOCTh TIpPYMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaroIIHUX

Kona
NpoBepPsieMoro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

HCIIOJIB30BaTh IOHATHA

pas3indaTtb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC



13

14

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUN B
OKpY’KaloIleM MHpE, B TOM 4YHuCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a[auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €ANHULB! (PU3MUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(bUBHYECKUX BEIMYNH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allHMChIBAaTh €ro  MaTEeMaTU4YeCcKoe

BBIPA’XXCHUC

1.6

00BSACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalldd NPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (bPI?»I/I‘leCKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3aIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacuy€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3NYEeCKOW BEIUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH IOMOIIU
(bU3NYEeCKUX METOJIOB, UCTIOJb3Ys ONKMCAHUE UCCIIEAOBAHUS, BBIACIATD
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX ~ CBOWCTB  Tel:  (POPMYIHpPOBATH  IPOBEPSEMBIC
MPENNONIOKeHNUsI, CcoOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py/I0BaHusl, OMUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI




1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHHUSA C HCIOIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HMCCIEAOBAHME  3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBAaTh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHusi, cienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaOJUIl U TpaduKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOWM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0€e30I1aCHOCTH 1810)51 pa60Te C

1a00paTOPHBIM 000PYI0OBaHHEM

XapaKTepu30BaTh MNPUHLUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEOOXoauMble

¢duznyecKre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecnieyeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMYECKOr 0 TIOBE/IEHUS B OKpYXKatollel cpeie

OCYIIECTBIISATh MOUCK MHGOPMAIHH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEIOUIMXCSA 3HAHUW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOfI WJIA MOYKET OBITh HCJIOCTOBCpHOI\/'I

1.18

HCIIOJIb30BaTh IIPU  BBINIOJIHCHUHA y‘{C6HLIX 3aJIaHuM HAay4YHO-

MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE




MaTepuansl, pecypcsl cetn MHTepHer; BiageTb INpuEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON

3HAKOBOW CHUCTEMBI B APYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
OPOCKTHONW WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH

IPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CIECIUTH 3a BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTthb SABJICHUA IO OMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SABJICHUC

13

14

pacrio3HaBaTh TpOSIBIIEHHME H3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (PU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

ONKCHIBaTh H3y4YCHHBIE CBOMCTBA Tel U (U3MUECKHE SIBICHMUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakTOBaThb  (U3MYECKUN  CMBICA  HCMOJb3YEMbIX  BEJIMYUH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MYECKUX BEJIHMUUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU

BCJINMYHUHAMMU, CTPOUTH Fpa(I)I/IKI/I HU3YUCHHBIX 3aBHCUMOCTEM



(UBUYECKUX BEITUYUH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud NPAKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BICHEHUE U3 2
— 3 JOTMYECKHMX IIaroB ¢ IMOMOIIbI0 2 — 3 H3y4YEHHBIX CBOMCTBA

(bu3nUecKuX SBICHUH, PU3NIECKUX 3aKOHA M 3aKOHOMEPHOCTH

pemiate pacu€THele 3amayd (ONMUparoIiuecs Ha CUCTeMy W3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUIS pelIeHUsl, IPOBOJUTH pPacué€Thl M OLEHHBATh PEATUCTHYHOCTh

MOJTyYEHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIB3Yysl ONNMCAHUC HCCIICAOBAHHA, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUIIBHOCTL IIOPAAKaA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BbBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAMTh TNPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompefiensis cpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparoiield JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DU3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM TMPSAMBIX M3MEpPEHUM: MIaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3YIbTAThI
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUYECKUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM HCCICAOBAHUA



1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh M3MEpPEHHsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIy4CHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

pa3inyaTth OCHOBHBIC MPHU3HAKH W3YYEHHBIX (PU3MUECKUX MOJEINei:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJAHETapHas MOJENb aToMa, HYKJIOHHAasd

MOZACIIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAaHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkre 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHUYECKUX
3aj7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B IJIOCKOM

3epKaje 1 coduparomieit TmH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM JUid  o0ecriedeHHss O€30HacHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOPMYIHpPYs TOUCKOBBIA  3arpoc,
HAaXOAUTh TYTU  ONpPEHAECIEHUs  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popMalMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
MaTepuainsl, pecypchl ceth MHTepHeT; BnaxeTe NpuUEMaMH
KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIIMU U3 OJIHOU

3HAaKOBOM CUCTEMBI B JIPYTYIO



1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIbKUX HCTOYHHUKOB (PU3UUECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTABISTh PE3yJIbTaThl NMPOEKTHOW MU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4EToOM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTh TPYIIbL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duszuka — Hayka O TMpupoje. SIBIEHUS NPUPOJIBI.
1.1 duznyeckue  ABJICHHSA: MEXaHMYCCKHUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/IC,
13 IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENeH

[TpakTyeckue paboOTHI:

###Par##113mepenne pacCTOSIHUIM.

#HiHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.

#HH##Par###I3mepenue  TemmepaTypbl NpU  [TOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNU BEIIIECTBA

#HH#Par###CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
2.1 pazMepbl.  OmbITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2 #H##Par###]/lpiokenne  dactur  BemectBa.  CBs3b
2.2 CKOPOCTH  JBWDKEHHS  YacTUIl C  TEeMIIepaTypoH.

BbpoyHoBckoe nBmxenue, iuddysus

23 BzaumopeiicTBre YyacTHUI] BEIIECTBA: IMMPUTSAKCHUEC U

OTTAJIKUBAaHHUE




#H##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadmii).

2.6 #HH#HPar###OneiTel 10 HAOIIONEHHIO  TEIIOBOIO

pacuIMpeHusi ra3oB.
HHHPar###ONBITEL 10 OOHAPYKCHUIO JCHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KECHHE
###Par##CropocTs. Cpennsis CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér mytu U BpemeHu
JBUKCHUS
SIBnenue uHepuuu. 3akoH MHepuMH. B3ammoneinctBue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
34 #e#Par###InotHocTe BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAECUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MIOMOUIBbIO JUHAMOMETpA
37 ###Par#H#IBnenne Tarorenus u cuia Tsokectu. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IOKOSL.
' Tpenue B mpupoje U TEXHUKE
39 #HH##Par###Cnoxenne CcuJl, HaMpaBJICHHBIX 110 OJHOU
' npssMoi. PaBHOZEHCTBYOIAs CUIT
3.10 [TpakTHyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBTomMoOmiIs u Tak gainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  muiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus: (aeopmaliiu) mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@usnyeckue SBICHUSA B IIPUPOJE: NIPUMEPHI ABWKEHUS C
pasIMYHBIMH CKOPOCTSIMHU B JKUBOW U HEKUBOW IPUPOZE,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBUICHUS U

- YBEJIMUCHUS JTABIICHUS
42 JaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TEeMIIEPaTypPbl
43 [lepenavya naBneHus: TBEPABIMU TENAMU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTndecKue MaInHbI
3aBUCHMOCTh  JABJICHHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoOCy/Ibl.
['unpaBiuyecKkrue MEXaHU3Mbl
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A CYIIIECTBOBAHMS BO3AYIIHOW 000704ku 3emin. OMbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 U3mepenne armocdepHoro npasneHus. [lpubopsl ans
' U3MEepeHHs aTMOCHEPHOTO AaBIICHUS
JlelicTBUE XUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue



4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa mMOTrpYy:KEHHONH B JKHUIKOCTH YacTH TeJja.
OmnpeneneHne BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuAKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIHOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOILLEH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT IUNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMpPOBAaHHE  JIOJAKM M  OHpeAclieHHe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHUS Ha KUBOW OpPraHU3M, TUTABAHUC

pBIO

411

TexHUYeCKHUE YCTPONCTBA: COOOIIAOIIUECST COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HAacocC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHne mpaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 MIOJIE3HOTO necTBus MEXAHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
£ g [TonHast MexaHHuecKass PHEpPrus. 3aKOH HM3MEHEHUS U
' COXpaHEHMsI MEXaHUYECKON SHEPTHH
5.9 [TpakTueckue paboThI:




###Par###Onpeneneare pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEPHOM JABW)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppiuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUUYeCKOMH OHEPIrun

®du3nyeckue SABJICHUS B npupoac: pbHaru B TECIC

5.10
YeJoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABUXKHBIA H
511 HETOABMKHBIM OJIOKW, HAKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Koxa Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTpOEHHUs BewlectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEBIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKHHETHYECKON
TEOPHH
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacilIupeHue u cxxaTue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Tersionepeaya 1 copepiieHue padoTbl
6.8 Bunsl Temonepenadn: TEIIONPOBOTHOCTh, KOHBEKITHS,




U3JIy4eHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BEILlECTBA
TemmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[TapooOpa3zoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUSI OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeNd W 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEeHHsI U MPEBPAILEHUS JHEPTHH B TETIJIOBBIX
6.16
mpoleccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
H#H#HPar#H###0OnbITEl  TIO  BBIPALIUMBAHUIO  KPUCTAIIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#AH#Par#H##OnbITEL 0 HAONIOACHHWIO  TEMJIOBOTO
6.17 paCIIMPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEII.

#HH##Par###0npeneneHue NaBlieHUs] BO3ayXxa B OayuioHe
IIIpuIa.

H#HHH#Par#H##OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIaKICHHUSI.

###Par##1 poBepka runore3bl JUHEHHONW 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTHU B TepMOMeTpHQCCKOﬁ



6.18

TpyOKe OT TeMIepaTypsl.

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPrUM Tejla B Pe3ylbTaTe TEeIUIonepeaayd U padoThI
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJIYYEHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IIHITUHAPOM.

#H#Par###OnpeneneHue  yaelbHOU TEIUIOEMKOCTH
BEILIECTBA.

#HH#Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##OnpeneneHue OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Par#H#Onpenenenue yneiabHONW TEIIOTHI IJIaBJICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOJC: IMOBEPXHOCTHOE
HATSDKEHUE W KamWwULIPHBIC SBICHHS B TPHPOJIE,
KpHUCTaJUIBI B Tipupoae, u3nydeHne CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIONBb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTAaTCJIb BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJEKTPUUECKUX 3apsI0B
BzaumopeiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TETIaMH)

23 Onexrpudeckoe nose. Hanps:k€HHOCTb JIEKTPUUYECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nosuei



(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTAX U razax
- Onektpuueckass nenb. Cuna TokKa. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydacTka 1enu
[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGora m MONIHOCTH JJIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossuHbIE MarHuThl. B3auMonencTBUE MOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15
3HAYEHUE NS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. VMcmoms3oBaHme
. JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCIopTe
7.18 OneiTel  @apajnes.  SIBieHue  3JIEKTPOMArHUTHOMN




nHaykiuu. [Ipasuno Jlenna

DNEeKTpOTreHepaTop. CnocoObl MOJIY4CHUS
7.19 3JIEKTPUYECKON SHEPrumu. DIIEKTPOCTAHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COMPUKOCHOBECHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTBI SJICKTPUUECKON Ienu

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3HuCTOpeE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Ajasi CHJIbl TOKa MpPU MapaiieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIGKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX OoO0beAMHEHUM |  pasjencHuu. VccrnemoBaHue
JEMCTBHS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl,  JE€MOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI




B33.PIMOI[€I>'ICTBI/I$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HBy‘IeHI/IC

I[CP'ICTBPISI MArduTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUA SHCKTpOMaFHI/ITHOfI HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIs )KM3HU Ha 3emJie, MOJsIpHOe

CHAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMmIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MIPEIOXPAHUTENN, DJIEKTPOMATHUT, JJIEKTPOJIBUraTEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE SABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
###Par#t#HepaBHoMepHOE NPAMOJIMHENHOE TBUKEHHE.
8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tela  IpHU

HCPaBHOMCPHOM ABHXKCHUHA




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE

8.5
TIBUKCHHE
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
H#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHNE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tpernii 3akon HeroToHa
8.11 #HH##Par###] [puHIUTT CYTIEPITIO3UITUU CHUT
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Par#H##(Cuna TpeHus: cuia TPEHUS CKOJBXECHHUS,
513 CHJIa TPEHHS MTOKOsI, IPYTHe BUABI TPCHUS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
HBwxenue  1uraner  Bokpyr — Comnma.  Ilepsas
815 KocMUuYeckasi CkopocTb. HeBecoMocCTh U meperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par####PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHON
847 ocblo BpaleHus. MoMeHT cuibl. LleHTp Tsbxectn
8.18 Nmnynec Tena. 3Menenne nmnynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
PabGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
8.22 SHEpPruu 1 paboThl
893 [lorennmaneHast dHeprus Tena, MOJHATOIO  Haj
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenunanbHas 3HEPTUs CKATON MPYKUHbI
5 #Hi##Par####Kunetnueckas  sHeprusa.  Teopema o
5.25 KMHETHYECKOW YHEPTUU
8.26 H#HH##Par###3akoH COXpaHEeHUs MEXaHHYECKON SHEPTUN




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
*ECTKOCTU TpyKuHBL. OmpeneneHue padOThl CHIIBI
TPEHHsSI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOPU30HTANILHON MoBepxHOCTH. Ompenenenue padOTHI
CUIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BAHUEM  HEMOABMKHOTO M TMOABHXKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JTATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTHUKU

. KoJieOaHM: TIepuo/I, YacTOTa, aMILIUTY1a
9.2 MareMarnueckuit 51 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckne BosIHbI. CBOMCTBa MEXaHMUYECKHUX BOJIH.
94 [IpononbHble U MomnepeyHble BOJHBI. J[nMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B



TBEPIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpa)keHHE 3ByKa
9.6 HNudpas3Byk u yibpTpa3Byk
[IpakTrueckue pabOThI:
Onpenenenne 4YacTOTBl M THepuoAa  KoyeOaHWit
MaTeMaTHYECKOTIO MasTHHKA.
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH —TiepHofa  KoJjeOaHui
' MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjieOaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepruo/ia KOJIcOaHMi rpysa,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U >KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHUE BOJIHBI,
I[YHAMH, X0
9.9 TexHuyeckue YCTpOMCTBAa: 3XOJOT, UCIOIb30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 371EKTPOMAarHUTHBIX BOJH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoaa csera. CKOpPOCTb CBeTa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 neiicTBue BUJIUMOTO, yIABTPaQHOIETOBOTO u
PEHTTE€HOBCKOT'O U3ITy4eHUN

10.6 Texuuueckue YCTpOMCTBA: UCIOJIb30BAHUE

OJICKTPOMAariuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHue CBeTa
Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop jtyyen B IMH3e
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONa U
' TeJecKoIa
117 I'maz kak omnrTuyeckas cuctema. bIM30pyKoCcTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue cieKTpaiabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO JIy4ya OT YyIJia MaJeHHUS.
##H#Par#Ht#13yuenue  XapakTepUCTHK  M300paykeHus
MpeIMeTa B IIIOCKOM 3epKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMJIEHUSI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ##Par###lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (pOKYCHOTO  pPacCTOSHUSL U
ONITUYECKOM CUJTBI COOMpArOIIeN JTUH3BL.
#H#HPar#H##OnbITEL 10  pa3joKeHUIo0 Oenoro ceera B
CIIEKTD.
H#HHHPar###0OnBITEI IO BOCHPHUSTHIO IIBETA MPEIMETOB
IpU UX HAOJIOIEHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBIeHUs B mpupoze: 3arMenus ConHua u
11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHnueckue yCTpOWCTBA: OUKH, MIEPUCKOTI,



(doToanmnapar, ONTUHYECKHE CBETOBOIbI

12

KBAHTOBGIE SABJIEHUA
121 OmnbiTel Pezepdopna u 1uiaHerapHass MOAeldb aTroma.
' Mogenbs aroma bopa
199 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aToMHoro siapa. Mzotonsl
198 PaguoaktuBHble mpeBpameHus. llepuon mnomypacnana
' aTOMHBIX SJIEP
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccoBOT'0 YHCEN
12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl U SHEPIUU
e Peakuuu cunresa u nenenus saep. Mcrounuku sHepruu
' CounHna u 3B€311
12.9 SnepHas sHepretuka. JleHcTBHE  pagMOaKTUBHBIX
' W3ITYYCHUN Ha KUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPeKoB: M3MEPEHHE SHEPTrHUM YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B TNPUPOJAE: €CTECTBEHHBIN
panOaKTHBHBIH ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIyYECHUH HAa OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U TI03HAaBa€MOCTH SBJICHMM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeid poaun (UMK B pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcCHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOIICTBA TET U (1)I/IBI/I‘IeCKI/Ie SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHNsT MPaBWJI O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOIDI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIBHYI0  YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBISTH
MOJIyYEHHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie€ M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBHE 3a1ayH,
BBISIBIISATH HEAOCTAIOILIME JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI M OLEHMBATH PEATUCTUYHOCTH IOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe€ OBITOBBIX MPUOOPOB, M MPOMBIIIJIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ NPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUA U MPEACTaBICHUS HHPOPMAIUH
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC IHUCHMEHHBIC W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKUE ABJIEHU A
11 Mexanunueckoe JaBmWKeHHe. MarepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE IABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEia OT
BPEMEHHU B CJIy4ae PABHOMEPHOTO MPSMOJIMHEHHOTO JIBUKCHUS:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAWHATHI MPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl JUIS MPOEKIIUU TEPEMENICHHS, NPOCKIIMH CKOPOCTH W TPOSKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padmku 3aBHCUMOCTH OT BpPEMEHH JIJIS TPOCKIUH YCKOPEHUS, MPOCKIIMH
CKOPOCTH, TPOEKIMH TEPEMEIIECHUs,, KOOPAWHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUN
CBobOonHOe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOHOE TaJCHUE Tella 10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s MPOEKLUUU YCKOPEHHS,




IOPOEKIMM CKOPOCTH M KOOPAMHATBl HpU CBOOOJHOM MaJeHUM Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
o= iMR
T
EHTPOCTPEMUTENBHOE YyCKOpeHHe. HampasieHue LEHTPOCTPEMUTEIBLHOIO
1.6
yckopenus. @opmyia J1sl BBIYUCIIEHUS YCKOPEHUS:
2
a. — v
R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
V= 1
T
Macca. [InotHoCTh BemecTsa. @opmyrna 1uist BBIYUMCIIEHUS IUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha
TEJ0
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 F,  =—F
F 2 F.l—h?
Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna s BEIYUCICHUS MOJYJIS CUIIBI
1.12 TPEHMSI CKOJIbKECHHUS:
F_=n-N
p- B
Hedpopmarnus Tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yIpyrou
1.13 nedopmaruu (3akoH ['yka):

F=k-Al



BcemupHoe Tarorenne. 3aKOH BCEMUPHOTO TATOTEHUS:

my -my

F=G - ———=
R
1.14 Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaCHUSI.
dopmyna st BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBEpXHOCTH 3emun: F = mg.
JIBrxenune nnanet Bokpyr Connna. [lepas kocMuueckast CKOpOCTb.
HesecomocTs 1 neperpysku
Nmmynbe Tena — BeKTopHast Gu3nUYecKas BeTHIHHA.
1.15 pP=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl
3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3AMKHYTOU CUCTEMBI TEN:
1.16 D=nyU; +m, U, =const
PeakTuBHOE ABUXKEHUE
Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:
A=Fsoos0
117 Mexannueckass MOIITHOCTD:
A
N==
I
Kunerndeckast u noteHanbHas 3Heprus. @opMyiia Jjisi BBIYUCIECHUS
KUHETUYECKON SHEPIrUu:
J'JE_?E
E =——
2
1.18 . =
Teopema o0 kuHeTHYECKOM 3HEprun. opMyra AJisi BBIYUCIEHUS IOTECHIUAIbHOU
JHEPIrUH TeJla, IOJHATOrO
Haj 3eMEii:
E,=mgh
Mexanuyeckas SHEprus:
E=E;+E 2
1.19 o
3aKOH COXpaHEHHUsI MeXaHNYEeCKOM sHeprun. PopMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM 3HEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBpaiieHue MEXaHUYECKOW SHEPTUHU IPU HATMYUM CUIIBI TPEHHUS.
190 [IpocTbie MexaHU3MBIL. «3010TOE MPABUIIO» MEXAHUKHU.

Peruar. MomenT cwist; M - FI.




VYcioBue paBHOBECHS phluara:
M +M, +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
"%Tpﬁqenma

[laBiienue TBEpIOTO TENA.

d)opMyna JJIs1 BBIYMCIICHUS JaBJICHUA TBépI[Ol"O TCIa:

p= F
5
191 JaBnenue ra3a. ATMocQepHOoe AaBlICHHE.
['mapocraTuyeckoe JaBiieHUE BHYTPH KHUIKOCTH.
dopmyra a7 BHIYUCICHUS JaBICHUS BHYTPH KUIKOCTH:
P=PG+DPn,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Dopmyna g ONPENETICHUS BBITAJKUBAIOIIEH CHUIIBI,
JefcTBYIOIEH Ha Teo, HOrpyKEHHOE B KUAKOCTb UM ra3:
1.23
Fag =PEV
VYcnoBue maBanus Tena. [InaBanue cyoB ¥ BO3yXOIUIaBaHUE
Mexanuueckue KosnebaHMs. AMIUIMTYJa, MEpUOJ U YacToTa KojeOaHUi.
124 dopmyiia, CBSI3BIBAIOIIAS YACTOTY M MEPHO/T KOJICOaHU:
1
V=
T
195 Marematnueckuii M TNpPYKUHHBIM MasTHUKH. [IpeBpamieHue >sHepruu mpu
K0JIeOaTeIbHOM JIBUKEHUHU
1.26 3aryxatomue konedbanus. BeiHyxieHHble Konebanus. Pe3onanc
Mexanuueckue BoJHBI. [IpoonbHBIE M MOMepeuHble BOJIHBL. J[JIMHA BOJIHBI U
CKOPOCTh PacCIpOCTPAHEHUS BOJHBI:
1.27
h=v-T
198 3ByK. I'poMKOCTh M BbIcOTa 3Byka. OTpa)keHHE 3BYKOBOM BOJIHBI Ha T'PAHUIIE

nByX cpen. MHppa3Byk U yabTpa3Byk




1.29

IIpaxmuueckue pabomoi

H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; apXMMENOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHHUS CKOJbXKEHHUS; paOdOThl CHJIBI TPEHUS, CHIIbI
YOPYroCTH; CPEAHEH CKOPOCTH JBMXKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH,
yCKOpeHusi Opycka MNpu JBUKEHUM MO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuoAa KojeOaHWM MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl W MEpHojaa
Kosie0aHuM MPY>KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIErO Ha phIyar;
paboThl CWIBI YNPYrOCTH MpPU MNOIBEME TpPy3a C MOMOILIBI HEMOJBHKHOTO
0J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOIIbIO MOJBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHIJIBI OT 00BbEMa MOTPYKEHHOM
YacTH Te€JIa U OT IUNIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI
OT MAacChl Tea; CUJIbl TPEHUS CKOJIBXKEHUSL OT CHJIbI HOPMAJIbHOTO AABJICHUS U OT
pola MOBEPXHOCTH; CUJIbI YIPYTOCTH, BOZHUKAIOWIEH B MPYKHHE, OT CTEICHU
nedopManuu MpYy>KUHBI, YCKOpeHUs: Opycka OT yriia HakjOHa HampaBIsIOLICH;
nepuosia (4acToThl) KOJICOAHUM HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEPUOIA
Kojie0aHU MPYKUHHOTO MasTHHKAa OT MAacChl Irpy3a M KECTKOCTU MPYKUHBI,
WCCJICIOBAaHNE HE3aBHCHUMOCTH I€pHOJIa KOJICOAHW HUTSHOTO MASTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

1.31

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKUBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBIWKEHHE IUIaHET COJIHEYHOH CHCTEMBI,
PEaKTUBHOE JIBU)KCHME JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EepHOro JaBJeHUs Ha JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, CeMCMUYECKIE BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoucmea: CUUIOMETP, TATYUKW TOJOXKEHHS, PACCTOSHUS U
YCKOpEHHUs, TUHAMOMETp, MOJIIUIIHUKK, PAKEThl, pbluar, TIOABWXKHBIA U
HETIOABIDKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTB, MPOCTHIE MEXAHW3MBI B OBITY,
cooOmraromuecst cocyipl, YCTPOMCTBO BOJOINPOBOJAA, TMIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKa B 6LITy N TCXHHUKC

2.1

TEITJIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHYECKOM  TEOPUM  CTPOCHHUS
BemiecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.

Kpucrannmaeckue u amopdabie Tena




JBwxkenue wyactuiy BemiecTBa. CBS3b CKOPOCTH JBWIKEHHUS YacTHI[ C

22 Temrneparypoil. bpoyHoBckoe nBmxenue, mudpdy3us
2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS
2.4 TemoBoe paciiupeHue U cxaTtue
2.5 TennoBoe paBHOBECHE
25 Buytpennsis sneprusi. Pabora u Teruomepenaya Kak CIOCOObI M3MEHEHHS
' BHYTPEHHEHN 3HEprun
2.7 Bupp! Temonepenaun: TeMI0NPOBOIHOCT, KOHBEKIUS, U3TyYCHHE
HarpeBanne wu oxnaxaenue ten. KommdecTBO  TemoThl.  YaenbHAs
TEIUIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPIUU B TEIJIOBBIX Ipoleccax. YpPaBHEHUE TEILIOBOIO
Oanaxca:
2.9
QO +0, +..=0
Hcnapenue u koHjaeHcauus. M3MeHEHHE BHYTPEHHEH SHEPrud B IPOLECCE
210 UCHapeHus U KoHAeHcanuu. KumeHue KUIKOCTH. YJelpHass TeIuloTa
' napoo6OpazoBanus: L = Q/m
211 BnaxnocTs Bo3gyxa
[InmaBnenne wm Kpuctasmmsanus. J3MeHeHMe BHYTpEHHEHW DJHEpPIMM IIpH
IUIaBJICHUU M KPUCTAJUIM3ALUK. Y AeTbHAasl TEIUIOTa TUIABICHUS:
2.12 ) 0
m
BHyTpeHHsIs sHeprHst cropaHus TOIUIMBA. Y JIeNIbHAs TEMJI0Ta CrOpaHus TOIUIMBA:
2.13 g=Q/m
2.14 [Tpunuuns! pabots! TemoBbix Apurateneit. KI1/I reroBoro asuratens
IIpaxkmuueckue pabomul
2.15 H3mepenune yaenpbHON TEIUIOEMKOCTH METAJUTMYECKOTO IFIIMH/IPA; KOJIMYEeCTBA

TCIJIOTBHI, MMOJYYCHHOT'O BOOOM KOMHATHOM TCMIICPATYPhbL (I)HKCHpOBaHHOﬁ



Macchl, B KOTOPYIO OIyIIEH HarpeThlii MWIMHAP; KOJWYECTBA TEIJIOTHI,
OTJJAHHOT'O0 HAarpeThiM LMIUHAPOM, MOCJIE OIYyCKaHUs €ro B BOJY KOMHATHOMN
TEMIEPATypbl; OTHOCUTEIBHONW BIIAXXHOCTU BO3AYyXa; YIEIbHOW TEIJIOTHI
IiaBieHuss Jpga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypbl BOJBI  IIPU
Pa3IMYHBIX YCJIOBHUAX; SIBJICHUS TEIJIOOOMEHAa NpPU CMEIIMBAHUU XOJOIHOM U

ropsiue BOJbI; MpoIecca UCapeHHs

Duszuueckue s6l1eHUS 8 npupode.‘ MMOBCPXHOCTHOC HATSKCHUC W KaAIIUJIIAPHBIC

2.16 SIBIICHUS B MIPUPOJE, KPUCTALIBI B Tpupoje, uznydenne CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera
Texnuueckue ycmpoticmea. KalWUISAPBI, IPUMEPBI UCIIOJIb30BaHUS KPUCTAJIIOB,

217 KUJIKOCTHBI TEPMOMETp, NATUYUK TEMIIEPATyphbl, TEPMOC, CUCTEMa OTOILICHHS

' JIOMOB, THTPOMETPBI, ICUXPOMETP, MapoBasi TypOWHA, JABUTaTelh BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE SIBJIEHUA

3.1 DnekTpusanus Tel. [[Ba Bua 31eKTpUYECKUX 3apsiI0B

3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI YJICKTPHUECKOTO 3apsiia

3.4 Onekrpuueckoe mnone. HanpsxéHHocTh anekTpuyeckoro mnois. IlpuHuun

' CYIEPITO3UIIMH IEKTPHUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu »snekrpuueckux 3apsfoB. JlelicTBUE 3IIEKTPUUYECKOrO TMOJII Ha
' aIIeKTpHUYecKue 3apsiabl. [I[pOBOTHUKN M TUATIEKTPUKA
[TocTostHHBIN SnekTpudecKuil TOK. JlecTBuUs rekTpuueckoro Toka. Cuia Toka.
Harmpsxenue.

3.6
I=g/t,U=A/q
DJIEKTPUIECKOE COTPOTUBIICHUE. Y ACTHHOE dIIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R=pl/S

38 3akon Oma ais yuactka snektpudeckoi nenu: | = U/R
[TocnenoBarenbHOE COETUHEHNE TIPOBOHUKOB:

3.9 I, =1, U=U,+U,. R=R +R,

Hapanneanoe COCIMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:




U,=UyI=1+1;R=

b |2

CMenranHbIe COCAUHCHUS ITPOBOIHNKOB

Pa6oTa u MmomHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH [[>xoyins — Jlenna:
3.11 0= 12 ‘R-t
312 OneiT Opcrena. MarHuTHOe IoJie MPSAMOrO NPOBOJHMKA C TOKOM. JImHum
' MarHUTHON MHIYKLUU
313 MaruutHoe 1oOJ€ TOCTOSHHOIO MarHurta. BzaummojneilcTBHe IOCTOSIHHBIX
' MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJIsI HA IPOBOJAHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
IIpaxmuueckue pabomuwl
M3MepeHue  3MEKTPUYECKOrO0  CONPOTHBIIEHUS  PE3UCTOpPA;  MOIIHOCTHU
AIIEKTPHUYECKOTO TOKA; PaOOTHI AIMEKTPHUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE
3.16 (pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHs] HAa KOHIIaX MMPOBOJHHUKA; 3aBUCUMOCTHU
' COINPOTHUBIIEHUS OT JUIMHBI IPOBOJHUKA, TUIOIIAIN €0 IONEPEYHOTO CEYEHUS U
YII€IBHOTO COMPOTUBIICHHUS.
ITpoBepka mpaBuia i AJIEKTPUYECKOTO HANPSIKEHUS NPU MOCIEI0BATEIBHOM
COCIMHEHUH MPOBOJAHMKOB; MpaBHJIa JUISl CWJIBI AJIEKTPUYECKOTO TOKa IpH
napauIeIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue A61eHUs 6 npupooe: SIEKTPUUECKHE SBIEHUS B armocdepe,
3.17 9JIEKTPUUECTBO KMBBIX OPraHM3MOB, MarHUTHOE ToJe 3emiu, Ipeld momocos,
POJIb MAarHUTHOTO MOJIS 711 KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, amIepMeTp, BOJbTMETp, pPeocTar,
CUETUYMK  DJIEKTPUUECKOW  DHEPIUH,  IJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
IPEIOXPAHUTENH, DJIEKTPOMArHuT, JJIEKTPOJBUTraTellb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKkTpoMarHuTHbIE BOJHBL [1Ikana 3eKkTpoMarHUTHBIX BOJH
3.20 JlyaeBas Mmojienb cBeta. [IpsiMOTMHEIHHOE paclipOCTpaHEHUE CBETa




3.21

3akoH oTpaxxeHus cBera. [nockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH PEJIOMIICHUS CBETa
3.23 Hucniepcus cBera
3.2 Jlunza. Xoxa nydeil B nmuH3e. POKYCHOE paccTOsiHME JMH3bI. OnTHYecKas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHuecKue npruoopsl
Ilpaxmuueckue pabomul
#i##HPar#t#l13mepeHnne ONTHYECKON CWIIBI coOuparomeid JTUH3bI, (OKYCHOTO
paccTosiHusl coOuparoiei JTUH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MPEAMETa U
MU300paxKeHMsI, KOTJla MPEJAMET PACIONIOKEH B JBOMHOM (OKyce), MOKazaTems
3.26 MIPEJIOMJICHUS CTEKJIA.
###Par###ccnenoBanue cBOMCTBa M300paXEHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHHS JBYX CII0)KEHHBIX
JMH3; 3aBUCHMOCTH YIJIa NPEIOMJICHHS CBETOBOTO JIyda OT yrja MajeHHus Ha
TPaHHULIE «BO3JIYX — CTEKIIO»
3.7 Qusuueckue sasneHusi 6 npupode. 3arMmenHuss ComHna u JlyHel, 1BeTta Teu,
' ONTHYECKHUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBUGIE SABJIEHUA
A1 PagunoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nyuenus. Peakuun anbga-u Oera-
' pacnana
4.2 OmnsiTel Pesepdopaa o paccesauro anbda-yactuil. [Inanerapuas mogens aToma
4.3 CocraB aroMHoOTO sigpa. M30TOMbI
4.4 [Tepuox momypacmnajga aTOMHBIX SAEP
4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAI0BOTO U MAacCOBOTO UHCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA  (OH,
4.6 KOCMHYECKHE JIy49H, pPaJUOAaKTUBHOE W3IYYCHHE TPUPOJHBIX MHHEPAJIOB,
NeHCTBUE PaIMOAKTUBHBIX U3ITyUY€HUH Ha OPraHU3M YelIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, WHIAWBHIyaIbHBIN TO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

dusmka: 7-W Kkimacc: 0a30BBIM  YPOBEHb: YUYCOHUWK;3-€  HU3JIaHMHE,
nepepadotanHoe, [lepeimkuna 1.M., iBanoB A.U.

®dusnka: 8- kmacc: 0a30BBIM  ypOBEHb: y4YeOHWK;3-€ U3IaHUE,
nepepadotanHoe, [lepeimkuna 1.M., iBanoB A.U.

®dusuka: 9-if  kmacc: 0a30BBIM  ypOBEHb: y4eOHHK;3-€  UW3IaHUE,
nepepadboranHoe, [leppimkun .M., I'ytauk E.M., IBanoB A.W. u npyrue
COopHnuk 3ana4 no ¢usuke 7-9 kinaccel YMK A.B.Ilepbikun

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. ®usuka. 7,8,9 kmacc. Meroauueckoe Tmocoboue Kk yueOHuKy A.B.

[leppikuna, I'pomuesa O. U.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1. bubmuoteka I{OK https://m.edsoo.ru
2. ®UIIN OtkpeiThiil 6aHK 3amanmnii OI'D

https://oge.fipi.ru/bank/index.php?proj=B24AFED7DE6AB5BC461219556
CCA4F9B
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