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MHNOACHUTEJBHASA 3AIINCKA

IIporpamma 1o ¢Qu3nke Ha ypOBHE OCHOBHOI'O 0OO0IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIO)KEHUW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Conepxanue mporpaMmbl Mo (pu3MKe HarpaBieHO Ha (GOpPMHpPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AlMI0 H3y4ECHHS
bu3MKY Ha JesSTeIbHOCTHON OcHOBE. OCOOEHHOCTHIO JJaHHOUM pabouell MporpaMMel
ABJSIETCA €€ OpHEHTAlus Ha WCIOJb30BaHUE COBPEMEHHOM MaTepHaIbHO-
TeXHUYECKOW  0a3pl  IleHTpa  0Opa3oBaHMsI ~ E€CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOMN HarpaBieHHOCTEeN « Touka pocTay, 4TO O3BOJISIET PEATU30BATh
MPAKTUKO-OPUEHTUPOBAHHBIN MOIX0/ B 00yYE€HUU Ha KAYECTBEHHO HOBOM YPOBHE.

B nporpamme no ¢pusnke yu4uTHIBAIOTCS BO3MOKHOCTH YU4E€OHOTO IIpeaMeETa B
peanuzanuu  TpedoBanuiit dOI'OC OOO K mMIaHUPYEMbIM JIMYHOCTHBIM U
METaNpPeIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKXKe MEXIPEIMETHbIC CBS3U
€CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus, KOTOPbIC YCUJIMBAIOTCS 3a CYET MCIOJIb30BAHUSI PECYpCOB ILIEHTpa
«Touka pocray.

[Iporpamma no ¢u3MKe yCTaHABIMBACT pacipeiesieHne yueOHOro Marepuanina
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEW O0YydaroIMXcs, ¢ MHTErpalyed BO3MOKHOCTEH
M (POBBIX Ja0OPATOPUN U COBPEMEHHOI'O 000PYI0BAHHUS.

Hcnonb3oBanue pecypcoB nenrpa «Touka pocra» mo3BoJisier:

. PeanuzoBarh NpakTUKO-OPUEHTUPOBAHHBIN MOIXO0/] Yepe3 MPOBEACHUE
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM IIU(POBBIX Ta0OpaTOPHUi;

. dopMupoBaTh HAaBBIKM PabOThl C COBPEMEHHBIM HW3MEPUTEIbHBIM
00opy10BaHUEM;

. Pa3BuBaTh HH)XEHEPHOE MBILUICHUE YEPE3 MTPOCKTHYIO ACSITEIBHOCTD;

. [ToBbIIATH HATJISITHOCTD U3YUYEHHS! CIIOKHBIX (DU3MUECKUX SIBJICHUM;

. dopmupoBaTh HaBBIKU 00PAaOOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX U UX

1M (pOBOI BU3yaTH3aAIUH.

duznka SBISIETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XWMHEH, OWOIOTHEeH, acTpoHOMUEW © (U3UYECKOW Teorpaduei.
Hcnons3oBanue oOopymoBanus «Todku pocTay TMO3BONSIET Ha IPAKTHKE
POJAEMOHCTPUPOBATh MEXIPEIMETHBIC CBSI3H, TPOBOJUTH HHTETPUPOBAHHBIE
WCCJICIOBAHMSI, YTO BHOCUT 3HAUMTENBHBIN BKJIAJ B (DOPMUPOBAHHE IICIIOCTHON
€CTECTBEHHOHAYYHOU KapTHHBI MUPA.

OpHa W3 TIaBHBIX 3a7a4 (PU3UUECKOrO 00pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOWT B (DOPMHPOBAHUHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH H



HWHTEpeca K HayKe y 00y4JaroIuxcs, 9T0 0COOCHHO d(P(PEKTUBHO pean3yeTcs yepes
COBpEMEHHOE 00opyoBaHHE IeHTpa «Touka pocTay, MO3BOJISAIONICE TPUOIU3HUTh
y4eOHBII TPOIECC K peaTbHON HAyYHO-UCCIEA0BATEIIbCKON eI TeTLHOCTH.

N3yuenne ¢u3umkn Ha 0a30BOM ypOBHE IMPEANOJAracT OBJIAJICHHE
CICAYIOMMMHA KOMIIETEHTHOCTSAMH, XapaKTEepU3YIOIMIMMU €CTECTBEHHO-HAYYHYIO
TPaMOTHOCT:

° HAay4YHO OOBSICHATH SABJICHUA,
o OLICHUBATH U ITIOHUMATb 0COOCHHOCTH HAY49HOI'O UCCJICAOBAHWA,
o HHTCPIPCTUPOBATL JAHHBIC U UCIIOJIb30BATH HAYYHBIC JOKA3aTCIILCTBA

JUIS1 TIOJTYYEHHUSI BBIBOJIOB.
Ieau ndyyenuss GU3NKH ¢ UCIOJIb30BAHHEM pecypcoB « ToUKH pocTan:

. npuoOpeTeHne MHTEpeca U CTPEMJICHUS! OOydaroluxcs K HAYYHOMY
U3YYEHHUIO IPUPOBI uepe3 paboTy ¢ COBPEMEHHBIM 000y 10BaHUEM;

. pa3BUTHE TMPEACTABICHUM O HAay4YHOM METOJ€ IO3HAaHUA U
(hopMHpPOBaHKE UCCIEA0BATEIHCKOTO OTHOIICHHSI K OKPYKAIOILUM SIBIICHUSIM;

. (dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa MU3y4eHHUs
OCHOB CTPOCHHMS MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

. (dbopMHpoBaHKE MPEACTABICHUI O POIH (PU3UKU JJIS pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

. pa3BUTHE TMpPEACTaBICHUA O BO3MOXKHBIX cdepax Oyayuiei

npoeCCUOHAIBHONW  JICATEIBHOCTH, CBS3aHHOW ¢ (HU3MKOM, TIOATOTOBKA K
JanbHEeHIeMy 00y4eHHUIO B 5 TOM HaMpPaBJICHHUH.
JlocTukeHne 3THX Hesled 00ecrnevynBaeTcsl pelieHueM cJIeIYIInX 3a/1a4:
. npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHUHU BEIECTBA, O
MEXaHUYECKHUX, TEIIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX C
UCITOJIb30BaHUEM ITU(POBBIX JT1abOpaTOPHil;

. NpUOOPETEHUE YMEHUN OMUCHIBATh U OOBSICHATH (PU3HUECKUE SIBICHUS
C MCTOJIb30BaHUEM MOJYyUYEHHbBIX 3HAHUM;

. OCBOCHME METOJOB pELICHUs IMPOCTEUIINX PaCUETHBIX 3a7ad C
UCITIOJIb30BAaHUEM buznuecKux MOJIeJIeH, TBOPYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHUI HaOMIOAaTh MPUPOJHBIC SIBJICHUS W BBINOJHATH

OTBITHI, Ja0OpaToOpHbie pabOThl M JKCIEPUMEHTANbHBIE WCCICIOBAHHS C
WCITOJIb30BAHUEM COBPEMEHHOTO M3MEPHUTEILHOTO 000pymoBanus IeHTpa «Touka
pocTay;

. ocBoeHHME TpuUEMOB paboTel ¢ wuHboOpmaruendn  (GU3HIECKOTOo
collep KaHMsl, BKIIOYass WH(POPMAIMIO O COBPEMEHHBIX JOCTHKCHUSIX (U3UKH,
aHaIN3 U KPUTHYECKOE OIEHWBAaHKME HH(POPMAIINH;

. 3HaKOMCTBO €O cdepamu TpodeCCHOHATBHONW  JAESITEIbHOCTH,
CBSA3aHHBIMH C (DU3HMKON, U COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAHHBIMU Ha
JTOCTHKEHUSIX (PU3NYEeCcKO HayKH.

Ha uzydenue ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJel0), B 8



KJ1acce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 yaca (3 yaca B Henento). He
Menee 30% y4eOHOTro BpEMEHH IUIAHUPYETCS IPOBOAUTH C HCIIOJIh30BAHUEM
obOopynoBaHus 1eHTpa «Touka pocTtay.

[Ipemraraemselii B mporpaMMe 1Mo (pU3HUKE MepeueHb JTab0paTOPHBIX padoT H
OMBITOB HOCUT PEKOMEHJIATEIbHBIN XapakTep. Y YuTesb JeiaeT BEIOOp MPOBEICHUS
7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
0OydJaromnmxcsi, CIUCKa AKCIICPUMEHTATBHBIX 3a/JaHHH, TpearaéMbplx B pamMKax
OCHOBHOI'O TOCYJapCTBEHHOIO0 JK3aMeHa 1o (¢U3MKEe, U BO3MOXHOCTEH
oOopynoBanusi 1eHrpa «Touka pocrtay. TpamuuuonHoe mnabopaTopHOe
o0opyJi0BaHUE TIPU HEOOXOJIMMOCTH JOTMOIHSIETCS WM 3aMEHsieTCsl U(POBBIMU
aHajoraMu u3 Komruiekca « Touka pocTay JJisi MOBBIIICHUS! TOYHOCTH U3MEPEHUN U
HATJISTHOCTH Pe3yJIbTaTOB.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoipl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PUPO.Y.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl HNpH MHOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJdbl, HX pa3mepbl. OmnbIThI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYeCKNX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmonenue — sBieHuid,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHve n3MeHeHUs! CKOPOCTH MTPH B3aUMOJEHCTBUH TET.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUSI M YBEJIMYEHUS NaBieHUs. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. [ mapaBnuyeckue MeXaHUu3MBbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUs )KUIKOCTBIO U Ta30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: IJIABaHUE WM MTOTPY>KEHHUE TeJT B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIAKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [I[pumeHeHue mpaBusiia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJI mpocteix Mexann3mMoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass oHeprus. KuHeTtmueckas W IIOTEHUHAIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThbl CUJIBI TPEHUS IIPY PABHOMEPHOM JIBH)KEHUU TeJla 110

TOPU30HTaJIbHOM IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KMHETUUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHWE CBOWCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEW HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYECHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAJUIMYECKMX BELIECTB. YJEibHasg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKCHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3JyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tella B Ppe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOTHOW M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yAeabHON TEIIOTHI MIJIABJICHHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH anexTpuueckoro mousd. IlpuHumn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBoe,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJIEKTPUUYECKOE  HAINPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBaTenbHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHa.
DOnexkTpuyecKre enu U NOTPEeOUTENH IEKTPUUEeCKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJIsl HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX Y HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3APSIKEHHBIX TEIL.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cToOYHNKH TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. 3MepeHne 371eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MMOJFOCOB MarHuTa.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Dpcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHAYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEHUCTBUSL DIIEKTPUYECKOTO TOJSI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUECKOr0 TOKA, UAYILIETO Yepe3 Pe3UCTOP.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOTO TOKa, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHECHUHN
Y pa3JIeJICHNH.

HccnenoBanne neMCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHpoBaHue 1 n3ydeHue padoThl AIEKTPOABUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAIPABICHUS WHAYKIMOHHOIO

TOKa.
9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOE npsiMosMHENHOE ABHKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenne nmmysibca. UMmynbc cuilbl. 3aKOH COXPaHEHHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbpHast SJHeprus cxKatou npykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
2. CpaBHeHME MOyTeW U TPACKTOPUU NBUKEHUS OJHOTO M TOTO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJEHCTBUN.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU ITPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JAJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpenencHue CpeaHEel CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOpPEHHs Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAa4aJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE MMPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 PuiieHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenene pabOTHI  CHUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHECHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuS U BOJIHBI.



KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MaTeMaTnyecKui U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MONIEPEYHbIe BOJHBI. JI[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OmpezneneHne dYacTOThl M Tepuojia KojeOaHWM MaTeMaTU4ecKOro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoia  KosjeOaHwuid
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO TaeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.

Jlemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnwie pabomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema (poToarmnapara, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpsmonuHeHOE pacCIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeHUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus doToanmapara, MUKpOCKOIIA U TEJIECKOTIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
najIeHusl.

W X N ke wWwN e

2. W3ydeHne xapakTepuUCTHK M300pakeHUs IpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoIei
JIMH3HIL.

6. OTMBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
I[BETOBBIC (DUITBTPBHI.



Paznen 12. KBanToBbBIC SIBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u norniomenne ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3JIYUYEHHUS U HOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HaGnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyUYECHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paanoakTuBHOIO (oHAa.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJb MTPEAHA3HAYEH JI CUCTEMATU3aluu
1 000011IEHUS TPEAMETHOTO COAECPKAHUS U OMbITA AESITEIbHOCTH, MPUOOPETEHHOTO
Ipy U3YYCHUH BCEro Kypca (U3MKH, a TakKe JJIsi MOJATOTOBKHM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3HUKE JJIsi 00YydYaroIIUuXcCs, BHIOPABIINX 3TOT
y4eOHbII IpeIMeT.

[Ipn M3y4eHUn AAHHOTO MOJYJIS PeaJu3yloTCsd U CUCTEMAaTU3UPYIOTCS BUIbI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEIOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUAMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IEITENRHOCTHBIN XapaKTeP JAHHOTO pa3/eia peaanu3yeTcs 3a
CYET TOTO, YTO OOYHAIOIIUECS BBINOJIHSIOT 3aJaHusl, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pACO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U ITOJIYYEHUs TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHnus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- chOpMHUPOBAHHOCTH HaBbIKA peiiekcru, MPU3HAHNE CBOETO IIPaBa Ha OMIHOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3NUYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCChid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUN JJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUNIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuky;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHCTBHUN C Y4YETOM BIIMSHMS Ha OKpYXaroUIyl Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHU );
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JIJIS
0000IIIEeHNS U CpaBHEHUS,;



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH H3YYCHUU (PU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BBIBOJIBI C HCIIOJIB30BAaHUEM JICYKTUBHBIX
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pu3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO ¢ YY4ETOM CAMOCTOSTECIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCII0JI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA NPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pa6ora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMmamMu, HTHOU rpauKoi 1 MX KOMOWHAIIMSIMHU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TPEICTABIATh PE3yIbTAaThl BBIMOIHEHHOTO (PU3MYECKOT0 OMbITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ MOCTIKEHUIO: paclpeneisiTh poJH, OOCYKIaThb IPOLECCHl H
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
TUTSI petiieHusT (GU3NIECKUX 3HAHUT;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIIaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEHOCTHKEHUS)  pe3ybTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpU pEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEP)KJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIy 00ydeHus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHUS BEIIeCTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPACKTOPHUS, pPABHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYECKasl),  HEBECOMOCTH,
COOOIIAIOIINECS COCYABL;

paznuyath sABiIeHUs (AUQQy3us, TEIIOBOE IBHKEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLECHUS MEXaHUYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh TPOSIBJICHHUE W3YYEHHBIX (U3HUECKUX SIBIICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MpPUMEPHI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOMU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
bu3ndecKkue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, Iy Th,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOTO Tela, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHIUAJIbHAST JHEPTUsi), MPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3MYECKUi CMBICIT UCTIOJIB3YEMBIX BETTUYHMH, X 0003HAYCHUS U €IUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(bU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
WCIIOJIB3Ysl TIpaBUiia CJIOKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOMN



OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yabTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYITUPOBATH IPOBEPSIEMbIE MPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nU(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO JABUKYILETOCS TENa OT BpEMEHU JIBUXKEHUS TEJa, CUIIbl TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUSA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, CJeNysl MPEeaoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CHUIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEITMYUHBL

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUsI 310POBbs U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HU3HUECKOTo CoAepKaHusl, CIIPAaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BhaaeTb nNpuéMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM
qHclie MyOJIMYHO JIeTaTh KpaTKue COOOIICHHSI O pe3yibTaTaX MPOEKTOB WU
y4eOHBIX HCCIEeNOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4amH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIIIEHHBIM M HEHACBIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pPACIIMPEHUE U CXKAaTHE, TEeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJICHCAlLlUsl, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPU3aLUs TeNl, B3aUMOJEHCTBUE 3apsA0B, JEHUCTBUS AIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHEsI, CHETa, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MArHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3UUYECKUX
SIBIICHU;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€I U (PU3NYECKHUE SIBICHUS, UCIIOJIb3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJENbHAs TEIJoTa MapooOpa3oBaHusl, yJelbHAas TEIIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MONE3HOro JCHCTBUS TEIIOBOM



MAIIIMHBI, OTHOCHUTENbHAS BIIAXKHOCTD BO3/1yXa, JJICKTPUYECKHUM 3apsil, Cuila
TOKA, DJJEKTPUYECKOE HAIpPSIKEHUE, COMPOTHBICHHE IPOBOJHHUKA,
yAEIbHOE COMPOTHBRIICHHUE BEIIECTBA, paO0Ta M MOITHOCTH dJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKHd W3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
VICIIOJIB3Ysl OCHOBHBIE IIOJIOKECHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JijIsl ydyacTka 1€, 3aKOH
Jxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, IIPUA 3TOM JaBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMid MPAKTUKOOPUECHTUPOBAHHOTO XapPAaKTEpa: BBISBIISITH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHalv3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETMYMHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HWCIIOJb3ysl OMHCAHWE HCCICIOBAHUS, BBIICISATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUJIBHOCTH IOPSIKA
MPOBEICHUS UCCIEN0BAHUS, JIeJIaTh BHIBOIBI;

MPOBOAUTL OMBITHI 10 HAOMIOJEHUIO (U3WYECKUX SIBJICHUNA WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIMAPEHUS BOABI OT TEMIEPATYpPhl KUJIKOCTH U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsioB, B3aUMOJCHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJU3alllsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHUTHOT'O TOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBa dJEKTPOJABUTATENsI MOCTOSHHOTO TOKa):  (OpMYJIUpOBATH



IIPOBEpPSAEMbIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMbIE U3MEPEHHSI TEMIIEPATYPbl, OTHOCUTEIBLHOM BIIaKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
WCCIICAOBAHUE IIOCIEAOBATENBHOTO M MAPAJUIEIBHOTO  COECIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOUpATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpuMepsI), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJCHUUW U HEOOXOIHUMBbIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbl JJIEKTPUUECKHX LIeTel C
NOCJIEIOBATEIBHBIM U NAPAJIEIbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIOJIb30BaHUS (U3MUECKUX 3HAHWNA B TOBCETHEBHOM



KU3HU 1 obecriedeHusi 0€30MacHOCTH MpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOTO COAECPIKAHU, CIIPAaBOYHbIE MATEPHUAIIBL, PECYPCHI
cetu IHTEepHeT, BHaneTb NpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIIATh PE3YJIbTAaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IOpU BBIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBAaHUN (U3NYECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTh IPYIIIbI, BBICTPAMBATh KOMMYHUKATHBHOE B3aMOJEHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIKCHUS, JehopMarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPA3BYK, dJICKTPOMAarHUTHBIC BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKaHUsI W TOTJIONMIEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEHHOE
JBH>KCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXarolue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMKEHHE, OTpaKEHHE



3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIVBBI, IBHKEHUE MIAaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMY,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIM
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHHUS, UCTIOIB3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH OINHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYMHY C APYTMMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
INPUHLNN CYNEPHO3ULUMHA CHUJ, NPUHUUII OTHOCHUTENbHOCTH [ 'anmiies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3allMChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHMII,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINE WM U30BITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pElIECHUs, MPOBOAUTH pPAcu€Thl U  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYCHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHME HCCIIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYEHHUE CBONCTB M300paKEHHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUSs, OMUCHIBATH X0/ OTBITA U €0 Pe3yIbTaThl, POpPMYyITUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrja MaJeHus W yria MPeIoMIICHUS OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢u3nyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJUTH KOCBEHHBIE W3MEpEHUs (UINYECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKAas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MpPeNOKEHHOW WHCTPYKLMHU, BBIUHCIATH 3HAUECHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJTyUYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHOU
MIOTPEIIHOCTHA U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHask MOAENb aTOMa, HyKJIOHHAsI MOJIEJTb
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHUECKUX MTPOLIECCOB IPU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M COOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
PAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYUIECTBJIATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIOMYJIIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COAEpKaHus, CIIPAaBOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMUM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE IIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3auMo/ielicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa LOK

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



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

3.2 HHepuus, Macca, IwoTHOCT 4 ! https://m.edso00.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTEH M Ira30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTRIE MEXAHHIMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznena 2. Mexann4ueckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa HOK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro mo pazaeny 15
Paznen 5. KBanTtoBble siBJIeHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB i DJIeKTPOHHbIE N3menenus u
ara
Ne uudgposbie JOTOJTHEHMS C
Tema ypoxka Konrpoabnbie IIpakTHyeckue  H3y4e
n/n Bceero oOpa3oBaTejibHbIE yueTroMm «Touku
padoThI padoThI HHUSA
pecypchl pocTa»
®dusuka — Hayka o
1 npupoje. SBienus 1
npupobl. dusnyeckue
SIBJICHUS
MexaHuuecKkue,
TEIUIOBBIE,
2 AIIEKTPHUYECKHE, 1
MarHuTHbIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS
3 Du3nvyecKue BEITNYNHbI 1
U UX U3MEpPEHUE
Ncnonb3osaHue
umdposoro gatyvka
TemnepaTtypbl ANA
Ypoxk-uccienoBanue PATYPELA
" CpaBHEHMWA TOYHOCTH
W3smepenue
1 CKOpPOCTU
TeMIIepaTypsl Npu o
4 PaTypel 1Ip 1 1 M3MepeHnit ¢

MTOMOLIH JKUJKOCTHOTO
TEPMOMETpA U AaTYUKa
TEeMIEpaTyphl"

KUOKOCTHBIM
TEPMOMETPOM.
MNoctpoeHune
rpapuKkos
oxnaxkaeHua/Harpes




Kak ¢usuka u apyrue
€CTECTBEHHbIE HAYKH
U3YYaroT MPUPOLY.
EcrectBeHHOHAYUYHBIN
METO/]l TO3HAHMUSI.
Onwucanue Gpu3muecKux
SIBJIEHUM C IIOMOILIBIO
MOZeIIen

Ypok-uccnenoBaHue
"IIpoBepka rurnoTe3sbl:
JANbHOCTh MONETA
[IapuKa, MymneHHOTo
TOPU30HTAIIBHO, TEM
0oJIbIIIe, UeM OOJIbIIIE
BBICOTA ITycKa"

bubnmoreka [IOK
https://m.edsoo.ru/ff09f72a

dHNA B pe€aZibHOM
BpeEMEHMWN.

Ucnonb3oBaHue
umdposol
BNAEOCHEMKM C
nocneayroLwen
0bpaboTKoit Ha
KOoMMbloTepe ana
TOYHOrO M3MepeHUn
BbICOTbI M 4ANbHOCTU
noneta. lNpoBepKa
3aBUCUMOCTH C
NOMOLLbIO
NocTpoeHua rpaduka.

CtpoeHue BelecTna.
OnbITHI,
JIOKa3bIBAIOIIHE
JUCKPETHOE CTPOEHUE
BCIIECTBA

but6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBr>KeHUE YacTuIl
BEILIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

11

Ypok-uccrienoBanue
«OMnBITH IO

HaOJIFO JEHUTO
TEILJIOBOT'O
pacCIIUpPEHHSI Ta30B

Al"pel"aTHLIe COCTOsAHUA
BCIICCTBA

B3aumocBs3p Mexay
CBOMCTBAaMH BEILIECTB B
Pa3HbIX arperaTHbix
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJIIPHBIM
CTPOCHUEM.
OcobenHoctu
arperaTHbIX COCTOSTHUM
BOJIbI

bubnmnorexa LIOK
https://m.edsoo.ru/ff0a0378

KonmuyecTBeHHbIM
onbITC
MCMNO/Ib30BaHUEM
AaTynKa gaBneHus,
NOAKNOYEHHOTO K
Konbe c rasom.
HabnioaeHune
3aBucumoctum P(T)
npw HarpeBaHuu.

12

Mexanunueckoe
JBH>KEHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE
JIBU)KEHUE

bubnmnorexa LIOK
https://m.edsoo.ru/ff0a05c6

13

14

Cxopocts. Equnub
CKOPOCTH

Pacuer nytu u
BPEMEHHU [IBUKECHHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0a079c

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

Wuepuust. 3akoH
HWHEPITUH.
B3aumonelicTBue Ten

bubnunoreka LIOK

15
KakK MpuYnHa https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH
JBUKEHUS TEI
IInoTHOCTE BelecTna.
16 Pacuer maccel u bubnunoreka LIOK
00BeEMa Tesa 1Mo ero https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
Mcnonb3osaHme
3/1EKTPOHHbIX BECOB U
nppoBsoro
JlaGoparopHnas pabota unep
MEH3YPKM ANs
«Omnpenenenue
17 . NoBbIWEeHUA
MJIOTHOCTU TBEPIIOTO
ToYyHOCTU. CpaBHEHUE
TEIa»
pe3ynbTaTos,
NOAYYEHHbIX
pPa3HbIMW METOAAMM.
Pemenne 3ama4d mo
18 teMe "IlioTHOCTE bubnnorexa [IOK
. https://m.edsoo.ru/ff0al23c
BeEIECTBA
Cuna kak
XapaKTepUCTHKA
19 B3aUMOJEUCTBUS TE.
Cuna ynpyrocrtu.
3akoHn ['yka
20 JlaGopatopHnas pabora WUcnonb3osaHue

«3yuyenune

Habopa NpyHuH



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBUCHUMOCTH
pacTsHKeHHUs
(medopmaniun)
MPY>XKUHBI OT
MPHUIIOKCHHOM CHITBI»

SIBeHNE TATOTEHUS.

Pa3HOM XKEeCTKOCTU U
umdposoro
AMHaMOMeTpa.
KomnbtoTepHasn
06paboTKa gaHHbIX
ONA NPOBEPKU
3aKoHa lyKa,
onpeaenexHue
YKECTKOCTH.

21
Cuia TsoKecTH
CBsi3b MEXly CHIION
TSDKECTH U Maccoit
22 Tena. Bec Tena buGnuorexa [IOK
' ' https://m.edsoo.ru/ff0al778
Pemrenne 3ama4d mo
Teme "Cuia tsoxectu"”
Cuna TsDKeCcTH Ha
TUX IJIaHETaX.
23 ig)IZSI/I‘IGCKI/IC bubmorexa [JOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKHU
IUIaHET
24 W3mepenue cui. bubmmnoreka HOK
Junamomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 B .H
eC Tela. HEBECOMOCTh https://m.edsoo.ru/ff0al778
Ciio)eHue AByX CHII,
but6mmorexa [IOK
26 HaIIPaBJIEHHBIX IO

OJTHOU MPSIMOM.

https://m.edsoo.ru/ff0ala70



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

PaBHOpelicTBYIOIIAA
cHia

Pemmenue 3agay no

97 IeMe )
PaBHOelicTBYIOIIASK
cun”
TpeHue CKOJIbKEHUS U
28 TpeHue 1nokosi. TpeHue bubmmorexa LIOK
https://m.edsoo.ru/ff0alb9c
B IIPUPOJIC U TEXHHUKE
Hcnonb3oBanue
JUHAMOMETPA U
JlaGoparopHnas pabora Habopa
«3yuenune IIOBEPXHOCTEN
3aBUCUMOCTH CHJIBI pazHou
29 TPEHUS CKOJIbKEHUS OT bubmuoreka [IOK IEPOXOBATOCTH U3
CWJIBI JJABJICHUS U https://m.edsoo.ru/ff0alcc8 = naGoparopun
XapakTepa «Touku pocray.
CONPUKACAIOIINXCS KonuuectBenHoe
MTOBEPXHOCTEN» HCCIe0BaHNE
koa¢durenta
TpEHUS.
Pemenue 3anau Ha
30 OIIpeZie/IEHNE
PaBHOJEHCTBYIOLIEH
CHUJIBI
Pemrenue 3amad mo
31 teMam: «Bec Tenay, but6mmoreka [IOK

«['papuueckoe
H300paKeHUE CUI,

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«Cumem,
«PaBHozeCTBYIOIIAs
CHIT»

KonrponsHas pabora
0 TEeMaM:
«MexaHnueckoe
IBWXEHHUe», «Macca,

32
IUIOTHOCTBY, «Bec
tenay, «I['padudeckoe
HM300pakKeHUE CHIT»,
«Cunbm

23 f;gﬁz‘;‘i;“;m@‘ Bubnmorexa LIOK

https://m.edsoo.ru/ff0a20a6

yYBEJIUYEHUS 1aBIICHUS
JlaBiienue rasa.

34 3aBUCHUMOCTD JaBJICHUS bubmuoreka [JOK
rasa ot o0béma, https://m.edsoo.ru/ff0a2376
TeMIIEePaTypbl
[Tepenaua naBneHus

35 TBEPABIMU TEJIAMHU, bubmmoteka IIOK
JKUJIKOCTSIMHU M Ta3aMH. https://m.edsoo.ru/ff0a25b0
3axon [lackans
JlaBiieHNE B KUJIKOCTH

36 W Ta3e, BEI3BaHHOE but6mmorekxa [IOK
JIECTBUEM CHIIBI https://m.edsoo.ru/ff0a2718
TSHKECTH

37 Pemenue 3agau mo bu6nunorexa LIOK

Teme «/laBiaeHue B

https://m.edsoo.ru/ff0a2826



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

SKUIKOCTH U Ta3e€.
3akoH [Tackansay»

38 ManpaBnmueckuii mpece bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136

ManomeTpsl.

39 [opuineBoii
YKUJIKOCTHBIN HACOC
AtMmocdepa 3emiu.
[TpuunnbI
CYIIIECTBOBAHHUS

40 BO3AYIIHOHM 000JI0UKH Bbu6moteka [JOK
3emin. 3aBUCUMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO
JABJICHUS OT BBICOTHI
HaJ YpOBHEM MOps

41 Coobmarormmuecs bubmmoteka IIOK
COCY bl https://m.edsoo.ru/ff0a2970
N3mepenune

42 aTMOC(EPHOTO bubnmnorexa [JOK
nasieHust. OmbIT https://m.edsoo.ru/ff0a2da8
Toppuuennun
3aBUCHUMOCTh

43 aTMOC(EpHOTO bubnmnoreka [JOK
JTABJICHUSI OT BBICOTHI https://m.edsoo.ru/ff0a2fc4
HaJ YPOBHEM MOps
bapomerp-anepoun.

44 ATtmochepHoe bubmuoteka [IOK

JaBJICHHUC Ha
PAa3IMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemmenue 3agay no

45 Teme "ATMochepHoe
nasjeHue"
Bec Bo3nyxa.
16 ATMOC (bey Hoe bubnunoreka LIOK
P https://m.edsoo.ru/ff0a2b5a
JIaBJICHUE
JleiicTBUE KUAKOCTH 1
47 ra3a Ha IOTIpy>K€HHOE B bubnuoreka [IOK
HUX TeJI0. ApXumenoBa https://m.edsoo.ru/ff0a3276
cuiia
IIpoBenenue
OTIBITOB C
Jlaboparopras pabora HCIIOJIb30BAHUEM
«Onpenenenue JaTYMKA CUJIBL.
48 BBITAJIKMBAIOIIECH CUIIBI, bubmnoreka [JOK Hccnenosanue
JIEWCTBYIOILEH HA TEJIO, https://m.edsoo.ru/ff0a33fc 3aBUCHUMOCTU
MOTPY>KEHHOE B F<sub>Apx</sub>(
HKUKOCTE V),
F<sub>Apx</sub>(
p<sub>xk</sub>).
[IpoBenenue
JlaGopatopHnas pabora POBEA
OTIBITOB C
o TeMe
HCIIOJIb30BaHUEM
«MccnenoBanue
49 SABHCHMOCTI Beca Tel bubnmnoreka [JOK JATYMKA CUJIBL.
. https://m.edsoo.ru/ff0a3514  UccnenoBanue
B BOJIE OT 00BEMA
. 3aBUCHMOCTH
MOTPY)KEHHOW B
Py F<sub>Apx</sub>(

KHUOKOCTDH 4aCTH TEIa»

V),



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

F<sub>Apx</sub>(
p<sub>x</sub>).

50

IlnaBanue Ten

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoncTpyuposanue
apeoMeTpa uin
KOHCTPYUPOBaHUE
JIOJIKH U OTIpe/ieNieHUe
e€ rpy3onoabéMHOCTH"

52

53

54

Pemenne 3amad mo
Temam: «IlimaBanne
CYyJIOB.
BosayxonnaBanuey,
«JlaBnenue TBEpABIX
Tell, >)KUAKOCTEH 1
ra3oB»

Mexannueckasi paboTta

Mormnocts. EqnHuist
MOIITHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3f82

bubnmnorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccienoBanue
"PacuéT MOIIIHOCTH,
pa3BUBaeMoOU pu
noabEMe 110 JiecTHUIE"

MpakTnyeckas
paboTa c
NCNONb30BaHMEM
cekyHAomepa u
AaTumKa cunbl (ans
n3mepeHus Beca).
CpaBHeHue



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

[IpocThie MEXaHU3MBI.
Prruar. PaBHOBecue
CHWJI Ha phIUare

MOLLHOCTM PasHbIX
YYEHUKOB.

57

58

59

KonrponsHas pabora
o teme «/lapnenue
TBEPABIX Te,
KHUJKOCTEH U Ta30By /
Bceepoccutickas
MpoBepoyHas pabora

Pe3epBHblii ypok.
PaGora ¢ TexcTamu o
Teme «/laBnenue
TBEPABIX TET,
KHUAKOCTEH U Ta30By /
Bceepoccutickas
IpoBepoyHas pabora

Pbruaru B TexHUKe,
OBITY U IIPUPOJIE.
JlaGopatopHnas pabora
«Hccnenosanue
YCIIOBUI paBHOBECHS
pbraara»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ffOa4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

Hcnons3oBanue
COBPEMEHHOTO
71a00paTOPHOTO
Habopa 1o
MEXaHHKE.
[IpoBepka mpaBuna
MOMEHTOB.

60

Pertennie 3amgau mo
TeMe «Y CIIOBHUSA
pPaBHOBECHUSI pbIUaray

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Mcnonb3oBaHue

Koadduruent 6/10Ka C faTYMKOM
MOJIE3HOTO ACHCTBUS CUAbI U INHENKK AnA
MEXaHu3Ma. TOYHOTO U3MEPEHWS
61 JlaGopaTopHas pabora 0.5 NoNEe3HOM K
«M3mepenue KIIJI 3aTpayeHHOM
HaAKJIOHHOM paboTbl. CpaBHeHME
TLIOCKOCTH KMNA npun pasHbix
yrnax HakaoHa.
Pewrenue 3amau no By 10K
nonroTeKa
62 TeMe "PaborTa,
. https://m.edsoo.ru/ff0a4c48
MomHocTb, KIT/]
MexaHnnueckas
SHEpIHUsl.
bubmuoreka [IOK
63 Kunernueckas u
https://m.edsoo.ru/ff0a4252
MOTEHIUATbHAS
SHEPTUs
64 3aKOH COXpaHEHUs bubmuoreka [IOK
MEXaHUYECKOW dSHEPTUHU https://m.edsoo.ru/ff0a4360
Ncnonb3osaHue
YPOK-3KCIIEPUMEHT 110
[aTYMKOB PACCTOAHMA
TeMe
N CKOpoCTn ana
"OKCnepUMEHTaIbHOE P A
n3mepeHua
onpeerIeHue o
KMHETUYECKOW M
W3MEHEHUS "
65 1 noTeHLMaNbHOWM

KHHETHYECKOI 1
MOTEHITNATEHON
SHEPTUH MPHU
CKaTLIBAaHMH TeJa I10
HaKJIOHHOH IJIOCKOCTH"

3Heprumn TenexKkn Ha
penbce. HarnagHan
AeMoHCcTpauma
3aKOHa coxpaHeHus
3Heprum.



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

66

KonrponsHas pabora
o teMe «Pabora u
MOIIHOCTh. DHEPTH»

67

PesepBHBIil ypoOK.
Pabora ¢ TekcTamu 10
TeMe "MexaHndecKoe
IBIKeHUE"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ad4ee6

68

PesepBHBIil ypoK.
Pabora ¢ Tekcramu 1o
teme "Pabora.
MoutHocTs. DHeprus”

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE HN3MmeHeHus u
Ne Jlara

n/  Tema ypoka Becer  Konrpoubn IpakTuyeck = HM3y4YeHH
n 0 ble padoThI ue padboTbl b

uu@poBbIe JAONOJTHEHHS € Y4eTOM
o0pa3oBaTe/ibHbIE «Toukm poctay»

pecypchl

OcHOBHBIE
MIOJIOKEHHUS
MOJIEKYJISIPHO- bubnuoreka [IOK

1 KMHETUYECKON 1 https://m.edsoo.ru/ff0as
TEOPUH U UX 256

OIIBITHBIC
IMOATBCPIKACHUA

Macca u pazmep
2 aTOMOB H 1
MOJIEKYJT

Mopenu
TBEPAOTO,

bu6mmoreka [JOK
JKUJIKOTO U

1 https://m.edsoo.ru/ff0a5
40e

ra3000pa3HOro
COCTOSTHHI
BeIIeCTBA

OObscHEHUE

CBOMCTB

TBEPJIOTO,

4 JKUJIKOTO U 1
razo00pazHoOro
COCTOSIHUM

BEIIIECTBA HA



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

OCHOBC
MOJIOKESHUH
MOJICKYJISIPHO-
KHHETHYCCKOM
TEOPHUH

Kpucramnmueckue
u amop(dHbIe Tena

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5
800

CMmauynBaHue U

bubmuoreka [JOK
KaIMAJUTSIPHOCTD.

https://m.edsoo.ru/ff0a5
[ToBepxHOCcTHOE

530
HATSDKEHHE
TemnoBoe bu6mmoreka [JOK

pacIpeHue u
cKarue

Temneparypa.
Cas3p
TEMIIEPATypPhl CO
CKOPOCTBIO
TEIIOBOTO
JBAKEHUS YaCTHUIL

https://m.edsoo.ru/ff0a5
a26

BrytpeHHsas
SHEPTHs.
Crnioco0b1
W3MEHEHNUS
BHYTpPEHHEN
SHEPIUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5
€60



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

bubmuoreka [JOK

23791051
10 https://m.edsoo.ru/ff0aé
TerIonepe1ayn
412
Ypok- [ToaroroBka MuHuU-
KOH(epeHIHS IIPOEKTOB C
"[IpakTuyeckoe HCIIOJIb30BAaHUEM
HCII0JIb30BAaHUE U poBoH J1abopaTopHuu:
bubmuoreka [JOK
TETJIOBBIX HCCJIEI0BAHNE
11 . https://m.edsoo.ru/ff0a6
CBOMCTB BEILIECTB 50 TEIJION30JISITUOHHBIX
U MaTepUaioB B T CBOMCTB pa3HbIX
LETAX MaTepuaioB (AaTYUK
SHEProcOepeKeHH TEMIIEPaTyphI).
;["
Konunuectso
bubmuoreka [JOK
TEIUIOTHI.
12 https://m.edsoo.ru/ff0a6
VY nenbHas
976
TETUIOEMKOCTh
YpaBHeHue
TETIOBOTO
bu6mmoreka [IOK
Oananca.
13 https://m.edsoo.ru/ff0a7
Tennoobmen u
088
TETJIOBOE
paBHOBeCHE
Jlaboparopuast Hcnonb3oBanue
pabora U(PPOBBIX JaTYUKOB
" bubmuorexa [JOK
HccnenoBanue TeMrepaTypbl J1JIst
14 https://m.edsoo.ru/ff0a6
SIBJICHUS TTOCTPOCHUS KPUBBIX

TEII000MeHa Ipu
CMCIUINBaHUHU

ads8

OCTBIBAHMS U HATPEBAHMS
B PEAIBHOM BPEMEHH.



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98

XOJIOJTHOH U
ropstaeit Boanl"

TouHoe onpeneneHne
TEeMIIepaTypbl
CMELIMBAHUS.

15

16

17

18

Pacuer
KOJIMYECTBA
TEIIOTEI,
HEe00X0aAUMOTO
JUIS. HarpeBaHHUS
Tela U
BBIJIETISIEMOTO UM
MIPH OXJIAXKICHUN

JlaGopaTtopHas
paborta
"Onpenenenue
yAeJIbHOU
TEIJIOEMKOCTH
Berecrna"

OHeprus

TOILJIMBA.

Y nenwHas
TEIJI0Ta CTOPAHUS

IInaBnenue u
OTBEPAEBAHUE
KPUCTAJUIMYECKHUX
Tel. Y aenbHas
TEIUIoTa
TIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6
bb0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7
b5a

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a7
1d2

[IpoBeaeHue paboThI ¢
U (POBBIM TaTYNKOM
TEMIEPaTyPHI.
ABTOMaru3anus coopa
JAHHBIX U PAaCUYETOB.



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2

19

20

JlaGopaTopHnas
paborta
"Onpenenenue
YIETbHOU
TEII0THI

mIaBjaeHus apaa"

[TapooGpa3oBanu
€ M KOHJICHCAIIUSI.

Hcmapenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7
2fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7
40c

Hcnonb3oBanue gaTumka
TEMIIepaTypbl IS
nocTpoeHus rpaduka t(t)
¥ TOYHOTO (pUKCHpOBaHUS
TEMIIepPaTypHhI IJIaBICHHS.

21

Kunenue.
VY neiapHas
TEIUI0Ta

napooOpa3zoBaHus

M KOHJIEHCALIHH.
3aBHCHUMOCTh
TEeMIIEPATYPhI
KHUIIEHHS OT
aTMOC(EPHOTO
JTaBJICHHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7
86¢

22

BnaxnocTh
BO3/IyXa.
JlaboparopHnast
paborta
"Onpenenenue
OTHOCHUTEIbHOM
BIaKHOCTH
BO3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7
628

Hcnonbp3oBaHue
3JIEKTPOHHOTO
rurpomerpa. CpaBHeHUE
€ro IMoKa3aHuH ¢ TaHHBIMHU
TICUXPOMETpA.

23

Pemrenue 3agau
Ha OIpEIEeIIeHNE



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

BJIa’)XHOCTHU
BO3yXa

24

25

26

27

[TpuHIUIIBL
pabOThI TEIIOBBIX
JIBUTATENCH.
[TapoBas
TypOuHa.
JIBUraTesp
BHYTPEHHETO
cropaHus

KII/ TermoBoro
JIBUTATEIIS.
TennoBbie
JIBUTATEIIA U
3aImuTa
OKpYyXaromei
cpeasl

3akoH
COXpaHEHUs U
MpeBpaIIeHUs
SHEPTUHU B
TEIJIOBBIX
npoueccax
IToaroroBska k
KOHTPOJIBHOU
pabote 1o Teme
"TennoBeie
SIBJICHUS.
W3menenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7
c7c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8
3f2



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

arperaTHbIxX
COCTOSIHUU
BenrecTna"

28

29

30

31

32

KoHntposbHas
pabota mo Teme
"TennoBbie
SIBIICHHSI.
N3mMmeHeHue
arperaTHbixX
COCTOSTHUH
BenecTna"

DJeKTpu3anus
ten. JIBa pona
3IEKTPUUYECKUX
3aps/10B

Ypok-
UCCIIEJOBAaHNE
"OnexkTpuzanus
Tell UHAYKIUEN U
npu
COIPUKOCHOBEHHU

I/I"

B3aumoneiictBue
3apsKEHHBIX Tell.
3akoH Kynona

DIJIEKTPUYECKOE
ToJIe.
HanpsxeHHOCTD
JJIIEKTPUYECKOTO

bubmuoreka [JOK

https://m.edsoo.ru/ff0a8

Gae

bu6mmorexa [JOK

https://m.edsoo.ru/ff0a8

7e4

bu6mmorexa [JOK

https://m.edsoo.ru/ff0a8

a0a

Ucnonb3oBaHue undpoBoro
3aNeKTpomeTpa AN
KO/IMYECTBEHHOM OLEHKM
3apaga v HabntoaeHus
3NEKTPOCTATUYECKOMN

NHAYKUNN,



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

nons. [IpuHiun
CyNepHo3UIINU
AJIEKTPUYECKUX
noJsiei

33

34

35

36

Hocurenn
AIEKTPUUYECKUX
3apsJI0B.
DneMeHTapHbII
3apsan. Ctpoenue
aToma

[IpoBoaHMKY 1
JTUDJICKTPHKHU.
3akoH
COXpaHEHUs
AIEKTPUIECKOTO
3apsa
Pemenue 3amau
Ha IPUMEHEHUE
CBOMCTB
AIEKTPUUYECKUX
3apsioB
DNeKTpUYECKHUit
TOK, YCJIOBHSI €T0
CYILIECTBOBAHUSI.
HctouHuku
AIEKTPUIECKOTO
TOKa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8
ef6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9
Occ

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a9
5a4



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

HeticTBus bubmuorexka [JOK
37 AIEKTPUIECKOTO https://m.edsoo.ru/ff0a9
TOKa 6b2
Ypok- HabnopeHue aBneHns c
HCCIICIOBaHUE MCNO/Ib30BaHMEM
"IleticTBUE COBPEMEeHHOro
38 ANEKTPUYECKOTO 1 BbICOKOBO/IbTHOTO
IOJIS Ha MCTOYHMKA NMUTAHMA U
MIPOBOJOHUKH U QHEKTpOCKOI'IOB/aneKTPOMeT
I[I/I3J'ICKTpI/IKI/I" poB 13 «TOYKM pocTar.
DNeKTpUYECKUM 5
bubanorex K
TOK B METaJlJIax, nuotexa 1O
39 https://m.edsoo.ru/ff0a9
KUJKOCTSIX U
838
raszax
DnekTpuyeckas
40 Lenb U e
COCTaBHBIC YaCTHU
Cwuna ToKa. Pa6oTa c undposbIMM
JlaGopaTtopHas amnepmeTpamu u
paborta Bubanorexa LIOK BONbTMETpamu. CpaBHEHME UX
41 " 0.5 https://m.edsoo.ru/ff0a8
H3mepenne n bd6 yA06CTBa M TOYHOCTM C
peryaupoBaHue = aHaNoroBbLIMM NpuMBopamu.
CHJIBI TOKA"
DIJIEKTPUYECKOE PaboTa c umdposbimn
HarpspDKEHHe. amnepmeTpamu un
BonsT™merp. bubnnorexa [IOK BONbTMETPamMu. CpaBHEHME UX
42 0.5 https://m.edsoo.ru/ff0a9
Jlaboparopnast 14 yA06CTBa M TOYHOCTU C
e
pabota aHanorosbIMu npubopamm.

"N3mepenue u



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14

peryaupoBaHue

HanpspKeHus"
CornpoTuBieHue
IIPOBO/JIHUKA. bu6mmoreka [JOK

43 VY nenpHOE https://m.edsoo.ru/ff0aa
COIIPOTHBIICHHUE 738
BelIeCTBa
JlaGoparopuast [IpoBenenue
pabora WCCJICJIOBAHHM C
"3aBUCUMOCTD MCIIOJIb30BaHUEM
ANEKTPUYECKOTO U(PPOBBIX
COIMPOTUBIICHUS bubmmoreka [JOK U3MEPHUTENbHBIX

44 MIPOBOJIHHUKA OT https://m.edsoo.ru/ffOaa npuOOpPOB U PEOCTATOB.
€ro JJIUHBL, 738 ABTOMaTH3UPOBAHHBIH
IUIOLIAA cOOp JaHHBIX (CHJIA TOKA,
IIONIEPEYHOT O HampsDKEeHue) U
CeueHus u NOCTpOEHUE TpaduKOB
Matepuana" BAX Ha komnbioTepe.
3aBUCHUMOCTh
CHJIBI TOKA OT bu6mmorexa [IOK

45 HaIpsKEHUS. https://m.edsoo.ru/ffOaa
3akon Oma mis 44a
y4acTKa [enu
Jlaboparopuast IIpoBenenue
pabota WCCIICIOBaHH C
"UccaenoBanue Bubmzorexa LIOK HUCIIOILE30BaHUEM

46 https://m.edsoo.ru/ff0aa
3aBUCUMOCTH 0de urudpoBBIX
CHWJIBI TOKA, M3MEPHUTEITBHBIX

UIYIIEro Yepes

prUOOPOB U PEOCTATOB.



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

pe3ucrop, oT
COIIPOTUBIICHUS
pesucropa u
HanpsDKeHUs Ha
pesucrope"

IlocaenoBaTenbHO
€ ¥ TapajijIeIbHOE

ABTOMaTU3UPOBAHHBIN
cOOp JaHHBIX (CHJIA TOKA,
HaIpsHKEHUE) U
noctpoeHue rpadukoB
BAX nHa xoMmbroTepe.

47
COCIMHEHHUS
MPOBOJTHUKOB
JlaGoparopHas MpoBeneHve nccnenoBaHuii
pabota MCNoNb30BaHMEM LUPPOBbIX
"[poBepka N3MepuTeNbHbIX NPMBoPOB U
€0CTaToB.
IpaBuUIIa bubmmorexa [IOK z 5 6
BTOMaTMU3NPOBaHHbIN c6O
48 CIIOYKEHUS https://m.edsoo.ru/ff0aaa P P
. 53 AaHHbIX (cMna ToKa,
HaIpsHKEHUN Ipu 20
[HOCIIEI0BATENLHO Hanps»KeHne) n NoCTpoeHne
M COEHHEHHN rpapuKkos BAX Ha
KomnbloTepe.
JIBYX pPE3UCTOPOB" P
MpoBeaeHMe UccaefoBaHWUiM C
Jlabopatopras MCNoNb30BaHUEM LUPPOBbIX
pabota “3mMepUTebHbIX NPUBOPOB K
HH
PpOBEPKaA €0CTaToB.
pasia Bu6moreka [OK P ;
ABTOMaTM3NPOBaAHHbIN C6O
49 https://m.edsoo.ru/ff0aa P P

CHUJIBI TOKA IIpU
MapayieIbHOM
COCINHCHUHN
pe3uctopon”

dle

JaHHbIX (cMna Toka,
HanpseHWe) 1 NoCTPoeHue
rpapuKkos BAX Ha
KoMnbtoTepe.



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e

Pemrenue 3anau
Ha MIPUMEHEHHUE
3akoHa Oma s

bubmuoreka [JOK

50 https://m.edsoo.ru/ffOaaf
Pa3IMYHOTO 8a
COCIMHCHMUS T
MIPOBOHUKOB
Pabora u
MOIIHOCTh bubmuoreka [JOK
51 AIEKTPUIECKOTO https://m.edsoo.ru/ffOab
TOKa. 3aKOH 124
[xoynsa-Jlenna
Hcnone3oBanue
JlaGopaTopHas
U(POBBIX BOJIBTMETPA U
pabora
" ammnepMeTpa Jiisi TOYHOTO
Onpenenenue bubnmoreka [JOK
pacueta. MccnenoBanue
52 paloThl U https://m.edsoo.ru/ff0ab
MOIITHOCTH JIAMITIOYKH
MOIITHOCTH 3e0
HaKaJMBaHUS B
AIEKTPUIECKOTO
" 3aBUCHMOCTH OT
TOKa
HaTIPSDKEHUS.
DNEeKTpUYECKUe
ey 1
oTpeduTenu bub6nuorexa [IOK
53 ANMEKTPUICCKOM https://m.edsoo.ru/ff0ab
SHEPTUH B OBITY. 660
Kopotkoe
3aMbIKaHUE
[TocrosiHHBIE
54 MAarHHUThI, HX

B3aWMO/IEHCTBHE



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

55

56

57

58

Ypok-
UCCIIEIOBaHKE
"N3yuenue noneu
MTOCTOSTHHBIX
MarHuToB"

MarsuTHoOe MoJe.
MarsuTHoOe noJje
3eMJIH U ero
3HAUCHHE JIS
JKM3HHU Ha 3emiie

IloaroroBka k
KOHTPOJIbHOM
paborte 1o Teme
"DneKkTpuueckue
3apsJibl.
3apsKeHHbIE Tena
U UX
B3aUMO/ICHCTBUSI.
[TocTossHHBIM
AIEKTPUYECKHUI

TOK

KonTponsHas
pabota o Teme
"DnekTpudeckue
3apsbl.
3apshKeHHbIE Tena

bubmuoreka [JOK
https://m.edsoo.ru/ffOac
3d0

bubmuoreka [JOK
https://m.edsoo.ru/ffOac
Oba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab
d2c

bu6mmorekxa [OK
https://m.edsoo.ru/ff0ab
ea8

Hcnonb3oBanue gaTumka
MarHUTHOTO TOJIS
(MarauTOMETpA) IS
KapTUPOBAHUSI MAarHUTHBIX
MoJiel OCTOSTHHBIX
MarHUTOB ¥ H3yUYEHUS HX
KOH(UTypaluy Ha SKpaHe
KOMIIBIOTEpA.



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

U UX
B3aUMO/CICTBHUA.
[TocTrosanHbII
AIEKTPUYECKUI
TOK" /
Bceepocculickas
MPOBEPOYHAs
pabora
PesepBHbIil ypok.
Pabota c
TEKCTaMU 110 TEME

"ITocTosAHHBIH Bbubnuorexa LIOK
59 ANMEKTPUICCKUI https://m.edsoo.ru/ff0ac
TOK" / dc6
Bceepoccutickas
MIPOBEPOYHAas
pabota
OmnsIT OpcTena.
MarunuTtHoe 1oJje
AIEKTPUUYECKOTO bubmmorexa [IOK
60 https://m.edsoo.ru/ff0ac
TOKa MarauTHoe 1d2
T0JI€ KaTYyIIKHU C
TOKOM
[Ipumenenue C6opka 1 nccnegosaHue
3JE€KTPOMAarHUTOB MOAENN 3N1eKTPOABUraTeNs 13
B TEXHHUKE. bubmmorexa LIOK KOHCTPYKTOpa «TOYKM pocTar.
61 NaGopatopias 0.5 https://m.edsoo.ru/ff0ac Wsmeperie KM ycraHosKu.
pabora raa

"N3yuenue



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

eHcTBUS
MarHUTHOI'O MOJIS
Ha MTPOBOJIHUK C
TOKOM"

62

63

64

DNeKTpoABUTaTElN
b [TIOCTOSIHHOTO
TOKa.
Hcnonb3oBanue
ANEKTPOABUTATEN
eif B TEXHUYECKHUX
YCTpPOMCTBAaxX U HA
TPaAHCIIOPTE.
JlaGopaTopnas
pabora
"KonctpyupoBan
ve U u3y4eHue
paboThI
3JEKTPOJIBUTaTEN

s

Omneitel @apanes.
3akoH
3J€KTPOMAarHUTHO
U UHIYKIUU.
[IpaBuno Jlenna
DIEeKTPOreHepaTo
p. CriocoOb1
MOJTyYEHUs
AIEKTPUUECKON
SHEPIUU.

bubmuoreka [JOK

https://m.edsoo.ru/ffOac

86¢

CbopkKa u nccnepgosaHne
MOAENMN INEKTPOABUTATENA U3
KOHCTpYKTOpa «TOUYKM pocTa».
U3mepeHune KMNM ycTaHOBKW.



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

DNeKTpOCTaHIIUU
Ha
B0O300HOBIISIEMBIX
MCTOYHHKAX
SHEPTUn

[ToaroroBka k
KOHTPOJIbHOM
pabore 1o Teme
"DnekTpuuecKue
Y MarHUTHBIE

65

sBJIeHUs"

KonTponbhas
pabora 1o Teme
66 "DnekTpuuecKue
Y MarHUTHBIE
SIBJICHUS "

PesepBHblii ypok.
Pabora ¢

67 TEKCTaMH 110 TEME
"TennoBbie
SBIeHu"

PesepBHblii ypok.
Pabora ¢

68 TEKCTaMH 110 TEME
"MarauTHbIE

aBJIeHU"

OBILIEE
KOJIMYECTBO

68

14.5

bubmuoreka [JOK
https://m.edsoo.ru/ffOac
bi4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOacc
5e



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

YACOB I10
I[TPOTPAMME




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE HN3MmeHeHus u
Ne JlaTa uudgposbie IOIMOJITHEHHUS C
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejbHbIE y4yeToM
padoThI padoThI
pecypcbl «Touku poctay»
1 MexaHn4deckoe ABIKCHHUE. 1
MarepuanbHas TOYKa
Cucrema oTcuerTa. bu6mmoreka [IOK
2 OTHOCUTENBHOCTH 1 https://m.edsoo.ru/ff0
MEXaHHNYEeCKOro JBUKEHUS ad474
bu6mmoreka [IOK
PaBnomepHOE
3 AMOTHHEHHOE TBIDKEHIE 1 https://m.edsoo.ru/ff0
p A adl9a
HepasHomepHoEe
4 MPSAMOJIMHENHOE JBUKECHHUE. 1
Cpenusis 1 MTHOBEHHAs
CKOPOCTH
IIpsmonuneitHOe bubnnorexka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0
JBUKEHHE. Y CKOpEHHUE ad8d4
CxopocTh MPSMOIMHENHOTO
5 PaBHOYCKOPEHHOTO 1
nskeHus. ['papuk
CKOPOCTH
Hcnons3oBanue
Jlaboparopnast pabota bu6mmorexa [IOK CHCTEMBI
7 "OnpeneneHne yCKOpeHus 1 1 https://m.edsoo.ru/ff0

TeJa pU paBHOYCKOPEHHOM

adb18

BUACO3aIllMCHU U
TPCKHUHTIA



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

JIBWKECHUU 110 HAKJIOHHOU
IJI0CKOCTH"

JBYKCHUS WU
JIATYNKOB
JIBYDKCHUS JIJIST
TOYHOTO
HU3MEPEHUS
3aBHCHMOCTHU
X(t).
ABTOMaTHYECKO
€ TIOCTPOEHUE
rpaduKoB
pacuer
YCKOpPEHHUSI.

CB00OIHOE TIaJICHUE TEIL.

8 Onpitel I'anmmnes
PaBHOMEpHOE ABMKEHUE TIO
oKkpyxHocTH. [lepuon n bubnumoreka [IOK
9 9acToTa OOpaIIeHusI. https://m.edsoo.ru/ff0
JIuneitnas u yriosas ael76
CKOpPOCTH
10 LenTpocTpemMureabHOe
YCKOpEHHUE
. bu6nmoreka [JOK
11 EZE:;HC?;ZH Herorona. https://m.edsoo.ru/ff0
ae612
. bubmnoreka [JOK
12 Bropoit saxott Hyrotora. https://m.edsogru/ffo

PaBHOelcTBYIOIIAA cHITa

ae/2a



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a

Tperuii 3akon HerotoHa.

bubmuoreka [JOK

13 Cyneprosnuus cin https://m.edso0.ru/ff0
ae982
Pemenue 3amau Ha bubnuorexa [JOK
14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0
HrroTrona aeb6c
Cuna ynpyroctu. 3aKoH bubmorexa LHOK
15 https://m.edsoo.ru/ff0
I'yxa
aecaz
16 Pemenue 3anay no teme
«Cuna ynpyroctm»
Hcnonws3oBanue
1 (poBOTro
JTUHAMOMETpA.
KomnbrorepHas
JlaGopatopHnas pabora bubnnoreka [JOK 06paGoTKa
17 «OnpeneneHune KeCTKOCTH https://m.edsoo.ru/ff0
TAHHBIX TS
NIPYKUHBDY aee28
MOCTPOEHUS
rpaduxa F(Ax)
U OTIpe/IeTICHUS
K.
bu6nmoreka [JOK
18 Cuna tpenus https://m.edsoo.ru/ff0
af738
Pemrenue 3agad mo reMme Bubmaorexa LOK
19 https://m.edsoo.ru/ff0

«Cuna TpeHus»

afa26



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
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JlaGopaTopHas pabora

[IpoBencHue
paboThI C
UCIIOJIb30BaHUE
M JIaTYUKa CUIIbI

"Onpenenenue bubmorexa LHOK U peryJimpyeMon
20 https://m.edsoo.ru/ff0 .
KO3 pHUIMEeHTa TPEHUs af8be HAKJIOHHOMN
CKOJIb)KeHUS" — IJIOCKOCTH.
[Tonyuenune
0oJiee TOYHBIX
pe3yIbTaTOB.
Pemenue 3amaq mo reme bubmuorexa [JOK
21 "3akonbl HetoTona. Cuina https://m.edsoo.ru/ff0
ynpyroctu. Cuia tpenus" afb8e
Cuia TSHKECTH M 3aKOH
BCEMHPHOT'O TATOTCHHUS. bubnmorexa LOK
22 Vekopetiie CBOGOHOTO https://m.edsoo.ru/ff0
TTaJICHUS af044
Mcnonb3oBaHue
uMdpoBbIX
Y poK-KoHpepeHs naaHeTapmes u
"JIBuKEHHE TeJ BOKPYT ZZ’::ZZLZ;OB
23 TPaBUTAIMOHHOTO IIEHTPA

(Conneunas cucrema).
lanaxtuku"

cucTeMbl AnA
HarnAaaHomn
OEeMOHCTpauum
3aKOHOB
Kennepa.
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Pemenue 3agay no reme

bu6mmoreka [IOK

24 "Cua TSHKeCTH U 3aKOH https://m.edsoo.ru/ff0
BCEMHUPHOTI'O TSATOTCHUS" af5f8
[lepBas kocMuueckas bubnuoreka [IOK
25 ckopoctb. HeBecomocTs u https://m.edsoo.ru/ff0
Ieperpy3Ku af33c
PaBHOBecue MatepuaibHOI
TOYKU. AOGCOJIFOTHO TBEPI0E
N bubmuoreka [JOK
26 Teﬂo'PaBHOBegﬁeTﬁfpﬂoro https://m.edsoo.ru/ff0
TeJa C 3aKperIEHHON OChIO afe36
BpaleHusi. MOMEHT CHUJIBL.
LlenTp TsHKECTH
PaBHOBeCcue maTepuanbHONW
TOYKU. AOGCOJIIOTHO TBEPI0E
97 teno. PaBHoBecHe TBEPAOTO
TeJa C 3aKperIEHHON OChIO
BpauieHus. MOMEHT CHJIBI.
LenTp TsxecTn
Pemenue 3agau mo teme bu6nmoreka [JOK
28 "MowmeHT cuibl. LleHTp https://m.edsoo.ru/ff0
TsKeCTH" b02b4
[ToaroToBka K KOHTPOJIBHOU
bubmuoreka [JOK
29 %‘)360“ O Teme https://m.edso0.ru/ff0
MexaHnueckoe OBIKEHIE. b0408
BzanmonetlictBue Ten" -
KonTponpHas pabota mo
" bubnnoreka [HOK
30 reme "Mexartirieckoe https://m.edsoo.ru/ff0

NIBIDKeHHE. B3anmonencTaue

Ten"

b06ec
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Nmnynsc Tena. MMiynse
CHJIBL. 3aKOH COXPAaHEHUS

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0
HUMITyJIbCa. YIIPYToe U b07fa
HEYIPYroe B3auMOJICHCTBUE
Pemenue 3agaud mo reme bubmuorexa [JOK
32 "3aKOH coXpaHeHUs https://m.edsoo.ru/ff0
uMIysbca b096¢c
VYpoxk-koHpepeHuus
33 "PeakTHBHOE JBMIKECHUE B
MIPUPOJIE U TEXHUKE"
Mexanuyeckas pabora u bubmorexa [IOK
34 MOLLHOCTE https://m.edsoo.ru/ff0
B b0as4
bubmuorexa [JOK
Pabora cuitbl TSDKECTH, CHITBI
35 https://m.edsoo.ru/ff0
YIPYTOCTH ¥ CHJIBI TPCHUS b0dbs
MNposeaeHne
JlaboparopHnast pabota poseasHn
paboTbl C
«Onpenenenune padoOThI CUIIBI
SHHUSI TIPH PaBHOMEPHOM venonbsosanen
T
36 P PHD p AVMHaMOMeTpa K
JBIKEHUHU TeJja 1Mo
. “3MepeHUs nyTu
TOPU30HTAIBLHON
ONA TOYHOro
MMOBEPXHOCTU»
pacyeta paboTbl.
37 CBs13b SHEPTUH U PaOOTHI.
[ToreHmanpHas 3HEprust
Kunernueckas sneprus. bubnuorexa [JOK
38 Teopema 0 KuHETHYECKON https://m.edsoo.ru/ff0

SHEPrUu

b0c32
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3aKOH COXpaHEHUs SHEPTUU

39
B MCXaHHUKE
Hcnonb3oBanue
JATYMKOB IS
U3MEPCHHUS
CKOPOCTH H
BBICOTHI.
JlaGoparopHnas pabota bu6mmoreka [IOK [Ipsimoe
40 «M3yueHue 3akoHa https://m.edsoo.ru/ff0 = cpaBHeHuUE
COXpaHEHUS YHEPTUM bl2fe KUHETUYECKOHN U
MOTEHIIUATBLHON
SHEPTUU B
Pa3TUYHBIX
TOYKaAX
TPaCKTOPHH.
KonebaTenpHOE TBMKEHUE U bubmmorexa [TOK
41 er0 XapaKTepHCTHI https://m.edsoo.ru/ff0
b1858
3aryxatomue KoiebaHusl. bubnnorexka [JOK
42 BriHyxieHHbIE KOJIEeOaHMs. https://m.edsoo.ru/ff0
Pe3onanc b20f0
43 MareMaTH4EeCKUM 1
MPYKUHHBIA MasSTHUKU
Hcnonb3oBanue
Ypoxk-uccienoBanue NAaTYNKOB
«3aBHUCUMOCTD TTepHOJIa bubnnorexa [IOK PACCTOSTHUS WK
44 https://m.edsoo.ru/ff0

KoJIeOaHUH OT JKECTKOCTH
NPY>KUHBI U MAacChI Tpy3a»

b197a

IIBUKEHUS I
perucrparuu
KOJIeOaHUIA.
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KommnbrorepHslit
aHaJIN3
rpaduKoB IS
OlpeAcIeHus
Hepuoaa u
YacTOTBHI.
IIposepka
TUIIOTE3 O
3aBUCHUMOCTH
T(1) u T(m).

45

46

[IpeBpaiienue 3Hepruu npu
MeXaHMYECKUX KOJIeOaHMIX

JlaboparopHnast pabota
«OrmpeneneHue 4acToThl U
nepuoja konebanui
MPYKUHHOTO MasiTHUKa»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
blaec

Hcnonb3oBanue
JaTYNKOB
paccTosTHUS WIN
JIBUKEHUS [T
perucrparuu
Kosie0aHui.
KommnsrorepHsrit
aHaJIN3
rpaduKOB JUIs
OIpeeICHUS
nepuosaa u
4aCTOTBHI.
[IpoBepka
TUIIOTE3 O
3aBUCHMOCTH

T(l) u T(m).
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Hcnonp3oBanue
JIaTYUKOB
PacCTOSIHUS WU
JIBYKEHUS IS

PETHCTpALNH
KOJICOaHHH.
Jlaboparopnas pabota .
KommnbrorepHslit
«IIpoBepka HE3aBUCUMOCTHU bubnuoreka [IOK
. aHajIu3
47 nepuo/ia KojebaHuu rpysa, https://m.edsoo.ru/ff0
rpaduKOB IS
MOJBELUICHHOT'O K HUTH, OT b197a
oTpecIICHUs
MAaccChl Tpy3a»
nepuoa u
YaCTOTHI.
IIpoBepka
TUIIOTE3 O
3aBUCUMOCTH
T(1) u T(m).
MexaHU4YeCKHUE BOJTHBI.
. bu6mmoreka [IOK
CBoiicTBa MEXaHHMUECKHUX
48 somH. TIpOTOIBHEIE 1 https://m.edsoo.ru/ff0
P b21fe
MTOTICPEYHBIC BOJTHBI
VYpoxk-koHpepeHuus
49 "MexaHn4ecKre BOJIHBI B
TBEPIOM TeEIIE.
CelicMuuecKHe BOJIHBI"
50 3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypoxk-uccienoBanue Ucnonb3oBaHue
51 "HaOmroneHre 3aBHCUMOCTH reHepaTopa

BBICOTHI 3ByKa OT 4acTOThHI"

3BYKOBbIX 4aCTOT
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FpOMKOCTb 3BYKa U BbICOTa

N MUKPOOHa,
NOAKNHOYEHHOT0o
K KOMMNblOTEPY.
HabniopeHue
CNeKTpa 3ByKa.

52 TOHA. AKYCTHYCCKUN
pe30HaHC
Ypok-koHbepeHIus bubnnoreka [JOK
53 "YapTpa3Byk u nH(Pa3ByK B https://m.edsoo.ru/ff0
MPUPOAE U TEXHUKE" b23ca
IToaroroBka K KOHTPOJIBHON
" bu6mmoreka [IOK
pabote mo Teme "3aKOHBI
o4 https://m.edsoo.ru/ff0
coxpaHeHus. MexaHudeckue 2550
KoJieOaHus U BOJTHBI"
KonTponbHas pabota mo
TeMme "3aKOHBI COXPaHEHHS.
55
Mexanudeckue KoaeOaHus u
BOJIHBI"
bu6nmoreka [JOK
DNeKTPOMarHuTHOE TOJIE.
56 https://m.edsoo.ru/ff0
DNEeKTPOMarHUTHHIE BOJHBI
b2abe
57 CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH
Ypok-koudepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJTH. bubnmnoreka [JOK
58 Hcnons3oBanue https://m.edsoo.ru/ff0

3J€KTPOMAarHUTHBIX BOJIH
JUISI COTOBOM CBSA3HU"

b2fe6
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ypOK-I/ICCJ'IC,I[OBaHI/IC

[IpakTukym 1o
W3YYECHUIO
CBOMCTB DM-

. BOJTH
"N3y4deHne CBOWCTB bubmmoreka [JOK
(oTpaxenue,
59 AJICKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ff0
HKpPaHUPOBAHUE)
MTOMOIIIBI0 MOOUIIBHOTO b2c6e
c
tenedona”
UCIIOJIb30BaHUE
M smartphones u
Wi-Fi poyrepos.
Pemenue 3amau Ha
60 OTIpe/IeTICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DJeKTpOMAarHuTHas pUpoIa Bubimoreka LIOK
61 cBera. CKOpOCTh CBeTa. https://m.edsoo.ru/ff0
BoutHOBBIE CBOMICTBA CBETA b31d0
HcTounuku cBera.
[Ipsamonunennoe bubmorexa [IOK
62 https://m.edsoo.ru/ff0
pacmpocTpaHEeHHE CBETA. b3658
3armenus Comnnia u JIyHsl
3aKOH OTpa)KEHHS CBETA.
bu6mmoreka [IOK
3epkana. Pemenue 3a1a4d Ha
63 HDHMCHEHIE SAKOHa https://m.edso0.ru/ff0
P b38c4
OTpa)kKeHHUS CBETa
bu6mmoreka [IOK
[Ipenomnenue cBera. 3aKoH
64 https://m.eds00.ru/ff0

MMpEIOMJICHUSA CBETA

b3aea
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65

66

67

68

[TonHoe BHyTpeHHEE
OTpa)KEHUE CBETA.
Hcnonbs3oBaHue MoiIHOTO
BHYTPEHHEI0 OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX

JlaGoparopHnas pabora
"UccnenoBanue
3aBUCHMOCTH YTJIa
MIPEIIOMIICHUST CBETOBOTO
Jyda OT yIJia MajeHus Ha

nn

rpaHule "BO3yX-CTEKIO

VYpoxk-koHpepeHuus

" cnoab30BaHUE MOJHOTO
BHYTPEHHETO OTPAKECHHUS:
CBETOBOJIBI,
ONTHKOBOJIOKOHHAS CBSI3B"

Jlunsel. Onrrnyeckast cuiia
JIMH3EI

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b3chc

bubmuorexa [JOK
https://m.edsoo.ru/ff0
b3f2c

Ucnonb3oBaHue
OMTUYECKUX
HabopoB «To4YKK
pocTa» ¢
Nla3epHbIMU
NCTOYHUKaMM
cBeTa gns
TOYHOrO
n3mepeHus
yrnos.
Mcnonb3oBaHue
uMdpoBbIX
doToannapartos
ONA n3yyeHuma
CBOWCTB
M306parkeHnin B
JINH3ax.
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[TocTpoenue n3o0paxeHuil B

bubmuoreka [JOK

69 — https://m.edsoo.ru/ff0
b444a
Hcnonb3oBanue
ONTUYCCKUX
HaOOpOB
«Touku poctay
C JIJa3ePHBIMH
UCTOYHHUKAMU
CBETa IS
JlaGoparopHnas pabora g
" bubnuoreka [IOK TOYHOTO
Omnpenenenne HOKyCHOTO
70 y https://m.edsoo.ru/ff0  n3mepenus
PacCTOSIHUS U ONITHYECKOM
. b4206 YIJIOB.
CWJIBI cCOOMparomei JIMH3b!"
Hcnonb3oBanue
U (POBBIX
¢oroamnmapaTos
JUTSL U3YYCHUS
CBOWCTB
U300paKeHHi B
JIMH3aX.
Ypok-koHbepeHIus bubnuoteka [JOK
71 "OnTuyeckue JTMH30BbIE https://m.edsoo.ru/ff0
npudops" cOa7e
bu6mmorexa [IOK
I'na3 xak ontuveckas
72 crcrena. 3perie https://m.eds00.ru/ff0
- 9p b4684
VYpok-koHpepeHus
73 "JledexTtor 3penus. Kak

COXpPaHUTh 3peHue"
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Pasnoxxenue 6enoro csera B
criektp. OnbiTel HetoTOHA.

bu6mmoreka [IOK

74 https://m.edsoo.ru/ff0
CrnosxeHue CrieKTpaIbHbIX cOfdc
uBeToB. Jlucniepcus cBera T
Jlaboparopnas pabota
"OnBbITHI IO Pa3I0KEHUIO
0eJIoro CBETa B CIICKTP H bubmuoreka [JOK
75 BOCIIPHUSATHIO IIBETA https://m.edsoo.ru/ff0
MIPEIMETOB MPHU UX c0e2a
HaOJI0/ICHUH Yepe3
[BETOBbIE (DUIBTPHI"
YPOK-IIpaKTUKYM
76 "BonHoBbIE CBOMCTBA CBETA:
aucrepcusi, THTephepeHIns
u qudpakmms”
bu6mmoreka [IOK
77 S;;;Tel;laiz Zpgc‘:;’:;;mm https://m.eds00.ru/ff0
c12a8
78 [Toctynatel bopa. Monens
aroma bopa
Hcnyckanue 1 noryiomeHue bubnnorexka [JOK
79 cBera aToMoM. KBaHTBI. https://m.edsoo.ru/ff0
JIuHeityaTbie CIEKTPHI cl44c
Hab6monenue
CIIEKTPOB ra3oB
YPpOK-IpakKTUKYyM bubmuorexa [JOK N
(renwmii, HEOH) C
80 "HabmroieHne cnekTpoB https://m.edsoo.ru/ff0

HCITyCKaHHS"

c1550

HCIIOJIB30BaHHUEC
M
CIICKTPAJIBHBIX



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550

TpyOOK U
HCTOYHHKOB
BBICOKOTO
HAIpsDKeHUS U3
«Touxu pocTay.

bubmuoreka [JOK
81 PagnoakTHBHOCTE U €€ BUJIBI https://m.edsoo.ru/ff0
cl672
bu6mmoreka [IOK
CtpoeHue aTOMHOTO sijipa.
82 HVKITOHHAS MOLCILE https://m.edsoo.ru/ff0
y A cl8ac
bubmuorexa [JOK
PagnoaxkTuBHEBIE
83 I https://m.edsoo.ru/ff0
PEBPAILICHIL. clald
Pemenue 3agau o teme: bu6mmorexa [IOK
84 "PanyoakTUBHBIE https://m.edsoo.ru/ff0
npespamieHus" clb4a
85 [Tepwon momypacmana
JemoncTpanus
paboTsl
cUeTUYNKa
VYpok-koH(pepeHms T'etirepa,
" P bep bubnmoreka [JOK P
PannoakTuBHBIC H3TyUeHUS U3MEpPECHHE
86 https://m.edsoo.ru/ff0
B MIPUPOJIE, MEAUIIUHE, 2126 €CTECTBEHHOI'O
TeXHUKe" palralMOHHOTO
¢oHa, u3ydeHue
3aIIUTEI OT

W3IIy4EeHU.
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SAnepHble peakuu. 3aKOHbI

bu6mmoreka [IOK

87 COXpaHEHUs 3apsI0BOTO U https://m.edsoo.ru/ff0
MacCOBOI'0 YHCEI c1c58
OHeprus CBA3M aTOMHBIX bubnuoreka [IOK
88 anep. CBsA3b Macchl U https://m.edsoo.ru/ff0
SHEPIUn cld7a
89 Permrenue 3agad mo reme
"SAnepusie peakuu"”
Peaxknuu cuuTe3a U AeneHusg bu6mmoreka [IOK
90 snep. IcTouHuKu SHEprun https://m.edsoo.ru/ff0
CoiHIa u 3BE3] cle88
VYpoxk-koHpepeHuus
"SI nepHas sHEepreTUKa.
91 JleficTBUS pagrOaKTUBHBIX
M3ITy4YeHUN Ha KUBbBIE
OpraHusmsl"
IToaroroBka K KOHTPOIBHOMU
pabote 1o Teme bubnnorexka [JOK
92 "DIIEeKTPOMarHUTHOE TOJIE. https://m.edsoo.ru/ff0
DNEeKTPOMarHuTHbIE BOJHBI. c223e
KBanToBsbI€ siBeHUS"
KonTponbnas padota no
93 TeMe "DJIEKTPOMAarHUTHOE
nosie. DJIEKTPOMarHuTHhIE
BOJIHBL. KBaHTOBBIE siBeHUS"
[ToBTOpenue, 06o0IIEHNE.
Jlaboparopubie paboThI MO bubmorexa LOK
94 https://m.edsoo.ru/ff0

Kypcy "B3anmonelictBue

TCI

c245a
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[ToBTOpenue, obo0IEHNE.
Pemenue pacueTHbIX U

bu6mmoreka [IOK

95 KAUCCTBCHHBIX 38184 110 https://m.edsoo.ru/ff0
€2572
teme "TemnoBsie nmpouecch”
[ToBTOpenue, o6o0IeHNE.
Pemrenue pacueTHbIX U bubnnoreka [JOK
96 Ka4eCTBEHHBIX 3aJ1a4 110 https://m.edsoo.ru/ff0
teme "KIIJ] TenaoBbIxX c2a22
nsuraresiaeii"
[ToBTOpenue, obo0mIEHNE.
Pemrenue pacueTHbIX U bubnunoreka [JOK
97 Ka4eCTBEHHBIX 3aJ1a4 110 https://m.edsoo.ru/ff0
teme "KIIJ] ¢c2b30
3JEKTPOYCTaHOBOK"
[ToBTOpeHue, 06001IEeHNE. bubnuoreka [IOK
98 JlaGoparopHbie pabOTHI 11O https://m.edsoo.ru/ff0
Kypcy "CBeToBbie sABIeHUS" €2c52
[ToBTOpeHue, 06001IEeHNE.
Pabota c Tekctamu o Teme bubmorexa [JOK
99 https://m.edsoo.ru/ff0
"3aKOHBI COXpPAHEHUS B
! c2d6a
MEXaHHUKE
[ToBTOpeHue, 06001IEeHNE. bubnuoreka [IOK
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ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SIBJICHHUC

pacrio3HaBaTh NPOSIBIEHUE HU3YUEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaloIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICIATD

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUI

1.4

ONMCHIBATh HM3yUEHHBIE CBOICTBa Teld M (puU3MUECKUE SIBIEHUS,
UCTONb3Yyd (U3MUYECKHe BETUYMHBI, NPU ONMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIUMHHMIBl (U3NYECKUX BEJIWYMH, HAXOAWUTh
(opMyIbl, CBS3bIBAIOIINE JIaHHYH (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BETHYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATh (PU3MUECKUE SBIICHHS, TIPOLIECCH U CBOKCTBA TEIl, B TOM
yuciae M B KOHTEKCTE€ CHUTyallud NpaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATH NPUYMHHO-CICICTBEHHBIC CBS3H, CTPOHTH
oObsicHeHHe M3 | — 2 JIOrMYecKkux IaroB ¢ omopoil Ha 1 — 2
M3yYCHHBIX CBOWCTBA (DM3MUCCKHUX SIBICHUH, (U3MYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemiath pacy€THbie 3a1aud B 1 — 2 nelcTBUS, UCIIONB3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIIMYUHBL: HAa OCHOBE
aHaluM3a yCJIOBMS  3a/Jadd  3alMUChIBaThb  KpPaTKOe  yCIIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOJIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TTOMOIIH
(Gu3NYeCKUX METOJOB, B OIMCAaHUM HCCIEIOBaHUS BBLAEIATD
IIpOBEpPSIEMOE  NPENIOoJIOKEHHe  (TUIoTesy),  pasauyarh U
UHTEpIPETUPOBATh MOJTYy4YEHHBIH pe3yibTaT, HaXOAUTh OMIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢bu3nueckux  CBOWCTB  Tei:  (POpMYyIMpOBaTh  MpPOBEpsieMbIe
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBITNIOJIHATD NPSIMBIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX U
1M (poBBIX MPUOOPOB, 3aMKUCHIBATh MMOKA3aHUs NMPUOOPOB € YUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOMl C HCIIOJIB30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO HCCIIEAOBaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEAys IPEII0KEHHOMY
miaHy, (UKCUPOBATh PE3yJIbTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3MUECKUX BEIIUYUH B BUJAE MPEATIOKEHHBIX TaOIUIl U TPapuKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MEPCHHA Q)HSI/I‘IQCKI/IX BCJIMYHH, CICOYys
npezmoxceHHoﬁ HHCTPYKIHU: Ipru  BbIIIOJIHCHHUU HBMCpCHHﬁ
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

coOmoaTh MpaBWiia TEXHUKM Oe3omacHOCTH mpu pabore ¢

nabopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb NPUHLUIBI JEHCTBUS HW3YyUYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHMCAHUSA,




1.15

UCTOJNB3ysd 3HAHUS O CBOWCTBAX (DU3MYECKHX SBICHUH W
Heo0XouMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphbl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 3I0pOBbS U COOJIOAEHHUS HOPM 3KOJIOIMUYECKOTrO

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.16

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMaLuu B ceTu VIHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN U MyTEM CpPaBHEHMs Pa3IMYHbIX MCTOYHUKOB
BBIIENIATE MH(POPMALUIO, KOTOpas SIBJISETCS MPOTUBOPEUYHUBOIN MM

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNbl, pecypchl ceTh VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHuUs

“H(pOpMaIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEIOBAaHUM, TPH ITOM
IPaMOTHO HCIIOJIb30BaTh W3yUYEHHBIH MOHATUHHBIN ammapar Kypca

(U3HKH, COPOBOXKIAThH BHICTYIIJIEHUE MPE3eHTauei

1.19

MpU  BBINOJIHEHUH  y4eOHBIX MPOEKTOB M  HCCIEeI0BaHUM
pacripenienath O0S3aHHOCTH B TpyNIe B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM ILJIaHA
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

1.5

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSI/I‘ICCKOC SBJICHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPH 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBICTATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OIMCBIBaTh M3YYEHHbIE CBOWCTBA Tel W (PU3MUECKUE SIBICHUS,
UCTONB3yd (pU3MUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GbopMynbl, CBS3BIBAIOLIME JaHHYI (U3UUYECKYI0 BEIMYHUHY C
JIPYTUMH BEJTMYNHAMH, CTPOUTH TpaUKK N3ydeHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbhIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalud IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 noruyeckux miaroB ¢ nmomoubio 1 — 2 M3y4eHHBIX CBOWCTBA

(bu3nuecKrx sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIE 3aa4u B 2 — 3 NENCTBUS, UCHOJIb3YS 3aKOHBI 1
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 33Ja4M 3alMCBIBATh KPAaTKOE YCIOBHE, BBISBIATH
HE/IOCTATOK JAaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PacUEThl U
CpaBHUBATh NOJYYCHHOE 3HAueHHE (U3NYECKON BEIMYUHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH MOMOIIH

(1)I/I3I/ILICCKI/IX MCTOOB, HCIIOJIIB3ysd OIMCaHUEC HCCICIOBAHUA,




1.9

BBIACIATH IPOBCPACMOC MPCAIIOJIOKCHNUEC, OUCHUBATL NPABUJIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSIEMBIC
MPEIIOI0KEeHUsI, COOUpaTh YCTAaHOBKY W3  MPEIJIOKESHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYHMH, CPaBHUBATH
pe3ysbTaThl M3MEpPEHU ¢ yd€ToM 3aJaHHOW  aOCONFOTHOU

IOIrpCIIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

MPOBOJIUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAys MPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUila TEXHUKH Oe€30MacHOCTH TMpu paboTe cC

1a00paTOPHBIM 000py10BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa WX OINHCAHMS, HCIHOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U HEO0OXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaThb MPOCTBIC TEXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXEeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJISIThE CXCMbI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUU B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOWCTBaMH,




1.17

COXpPaHCHUA 3I0pPOBbA U COOIIOACHHS HOPM 3KOJOIrMYCCKOro

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIENATh MH(POPMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEUYUBON MIIM MOXKET OBITh HEJIOCTOBEPHOI

1.18

WCIIONb30BaTh TIPU BBIMIOJIHEHUH YYE€OHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPIKaHHUA, CIPaBOUYHbBIE
Marepuaibl, pecypchl cetu MHTepHeT; BlageTh NpuéMamu
KOHCIIEKTUPOBAHHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUY U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KJIACC

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MIIM UCCIIE0OBATENBCKOM NEATENIbHOCTH, TIPU
9TOM TPaMOTHO MWCIIOJb30BATh M3YyYECHHBIM IOHATUWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPpH BBIITOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Ipynrie B COOTBETCTBHUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B ACATCIBHOCTHL TPYIIIbI, BBICTpAWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTarta

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOMIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

pacrno3HaBaTh MPOSBIEHUE M3YUYEHHBIX (PU3MUECKUX SBICHUNA B

OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NUECKUe SIBICHHUS B IPUPOJE,




14

1.5

MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MIPpU3HAKK) PUBNUYECKUX SIBICHUN

OMMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3HUecKue sBICHUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YEMbIX  BEJIMYUH,
0003HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyInbl, CBS3BIBAIOUIME JAaHHYI (U3HUECKYI0 BEIUYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3NYECKHE MTPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISTH IPUUMHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAaroB ¢ MOMOIIBI0 2 — 3 U3y4YeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3adadu (omuparonyecss Ha cucreMy u3 2 — 3
ypaBHEHHUI), WCIONb3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nueckue BENMYMHBI: HA OCHOBE aHajM3a YCIOBHUS 3a/Jauu
3aMUCBhIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], POBOJANTHh PACU€Thl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUCHHOTO 3HAUCHUA (I)H3I/ITICCKOI>'I BCIIMYHHBI

pacCrio3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO pPCHINTL TPU TTOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOI0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH TIOpPSAAKaA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 ONBITOB

MPOBOJUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SIBICHUN WIH
(bU3MYECKUX CBOMICTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.11

1.12

MIPOBOJUTH TPU HEOOXOIUMOCTH CEpPUI0 MpPSIMBIX H3MEPEHUH,
OIpeIeTIsisl CpeHee 3HauYeHHe H3MepseMoil BeauuuHbl ((pokycHoe
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
KCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TUIAHUPOBATH UCCIIEOBAaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHN A

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEJIUYHUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCHEPUMEHTAIHHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHHMs, CIeAys MPeIOKEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE pe3yJibTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofarh MpaBuUila TEXHUKH O€30MacHOCTH Mpu pabote ¢

1a00paTOPHBIM 000py10BaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUEHHBIX (U3NYECKUX MOJEIEH:
MaTepualibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMma,

HYKJIOHHAs MOACIIb aTOMHOTIO Apa

XapakTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U HEOOXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHble PHUCYHKH HM3YyYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUN y4eOHO-TTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOCHUS N300pakeHHH B IIIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJAUTL TIPUMEPHl (HAXOIUTh WHPOPMAINMIO O TPUMEpPax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUH B
MOBCETHEBHOW KW3HM I oOecrieueHuss O€30MacHOCTH TIPH

oOpameHun ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,




1.18

1.19

1.20

1.21

COXpPaHCHUA 3I0pPOBbA U CO6JIIOI[CHI/ISI HOPM 3KOJOIMYCCKOro

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYIIECTBIISITh MOUCK HMH(OpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEICHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(OpMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HCTOYHHKOB

UCIOJb30BAaTh IIPU BBIIOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4dHO-
MOMYJIIPHYIO JINTEPATypy (PU3HUECKOTO COJEpIKaHUsl, CIIPaBOYHBIC
MaTepuainbl, pecypcsl cetu MHTepHeT; BiIaneTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYTryro

co3/laBaTb COOCTBEHHBIE NMHCbMEHHBIE W YCTHbIE COOOIIEHUS Ha
OCHOBE WH(pOpPMAMK M3 HECKOJBKHX HCTOYHHKOB (DU3MYECKOTO
coJiepKaHus, MyOJIMYHO NPEACTABIATh Pe3yIbTaThl MPOSKTHON Min
HCCIIEAOBATENIBCKOM  NEATENIBHOCTH, IPU  3TOM  TI'PaMOTHO
HCIIONb30BAaTh W3YYCHHBIM IOHATUHHBIM almapar W3y4aeMoro
paszena (U3MKU U CONPOBOXKIATh BHICTYIUICHHE INpPE3CHTaluel ¢
y4€TOM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB

IIPY BBINOJHEHUH YY€OHBIX IPOEKTOB U UCCIIEI0OBAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 33Ja4aMM, CJIEIWTh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBIH BKJIQJ] B JESATENbHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHMKAaTUBHOE  B3aUMOJEWUCTBUE, IPOSBIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O NpUpoAE. SIBiIeHUs NPUPOIBIL.
dusnyeckue SABICHUS: MEXaHUYECKUE, TEILIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuuHbl. M3mepeHue (uzHuUecKUX
BenuunH. ®usnyeckue npubopsl.  IlorpemHocTs

U3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAY4HBI METOA MMO3HAHUSA: HAOJIOICHUE,
IIOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
HKCIIEPUMEHT 10 MPOBEpPKE THUIOTE3, OOBSICHEHUE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOACIEH

[TpakTueckue paboThI:

H#HH#Par###113MepeHne paccTosHUI.
#H##Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MallbIX Tell.
###HPar#t#13mepenne TemmepaTypsl MPU  TTOMOIIU

KUJKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPbl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

#H##Par###CTtpoeHne BelecTBa: aTOMBI M MOJIEKYJIBI,
ux pasMepbl. ONBITHI, TOKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#i##Par### /| pmkenne  vactur  BemectBa.  CBs3b
CKOPOCTH JBW)KCHHS YACTHII C TEMIIEpaTypou.

BbpoyHnoBckoe nmxenue, nuddysus

2.3

B3anmopeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHC




H##HPar##H# ArperaTHbie COCTOSIHUS BEILECTBA:

CTPOCHHE rasos, KUJIKOCTEMN u TBEPIBIX
24 (kpucTauIMyeckux) Tel.  B3auMocBsizb  Mexay
CBOMCTBAMHM  BEIIECTB B  Pa3HbIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BO/IbI
[TpakTuyeckue paboOTHI:
#H##Par###0O1nenka tuaMeTpa aToMma METOJI0OM PSI0B (C
UCTIOJIb30BaHueM (otorpaduii).
2.6 #HHPar###ONeITEl 10 HAOIIOAEHHWIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
#HAHAPar#H#0OnbITl 10 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUJKEHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBM)KEHHE
#H##Par###Cxopocts.  CpenHsisi  CKOpPOCTb  TpH
3.2 HEPaBHOMEPHOM JIBM)KEHHMH. Pacuér myTH U BpeMeHH
JIBIDKCHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3anmoneiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH ABUKEHUS TEJl.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### lnoTHOCTh BemecTBa. CBSI3b MIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIlecTBa
3.5 Cuita Kak XxapakTepUCTHKA B3aUMOICUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JMHAMOMETpA
3.7 #i##HPar#t#ABnenne tarorenus u cuia Tsokectd. Cuna
' TSKECTH Ha Jpyrux maHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 ##HPar###CnoxeHne cui, HalpaBIEHHBIX 10 OJHOU
' npsMoid. PaBHoielicTBYIO1IAsT CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMKEHUS
(wrapuka B JKUAKOCTH, MOJEIH  3IIEKTPUUYECKOrO
aBToMOOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXKEHHMA Opycka WIM IIapuKa [0
HAKJIOHHOM IulocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIoro  Tema.  OmbITHl,  JEMOHCTPHUPYOIIUE
3aBHCUMOCTH pacTsuKeHus (aedopmanin) npyXKUHbl OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHMSI CKOJIbKEHMSI OT Beca Tela U

XapaKTepa COIMPHUKACArOIUXCs HOBCpXHOCTeﬁ

dusnuecKkue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, ITOAIIUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

JaBnenue TBEpmoro Tena. CrocoObl yMEHBIIEHUS U
YBEJIMUYEHUS AABJICHUS

I[aBJ'IeHI/Ie rasa. 3aBHUCHUMOCTh JaBJICHHUA Ta3a OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHHUA TBép)]I)IMI/I TCJIaMU, XUAKOCTAMHU U

razami. 3akoH Ilackams. IIlHeBMaTHYeCKHE MAIIIMHEI

3aBUCHUMOCTh JABJICHUS OJKUAKOCTU OT TIyOWHBI.
[MuapocraTudeckuit napajiokc. CoobOmaromuecs

COCybI. FI/II[p ABJIMYCCKNEC MCXaHHU3MbI

Atmochepa 3emnum u  aTMoc(epHOe JaBICHHE.
[IpyunHBl CyHIECTBOBAHMSI BO3AYLIHOW 00OJIOYKHU
3emuu. OnpiT Toppuueinnu. 3aBUCUMOCTh
aTMoc(epHOro naBl€HUS OT BBICOTHI HaJ YPOBHEM
Mopsi

Nsmepenne armocheprnoro nasnenus. [Ipubopsr s

U3MEepeHusi aTMOC(EepHOro 1aBICHHUs

4.7

JleficTBHe KMAKOCTH W ra3a Ha IOIPYKEHHOE B HHX
Teno. BeiTamkuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

IInaBanue Ten. Bo3nyxomnnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tela B BOJIE OT
00béMa TOrpYXKEHHOW B IKHIKOCTh 4YacTH Tela.
OnpeneneHre BBITAIKMBAIOIIECH CUJIIbI, JTEUCTBYIOIIEH
Ha TeJo, MOrpyxkéHHoe B KuAkocTb. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIICH
Ha TEJI0 B JKUIKOCTU, OT Macchl Tela. OIBITHI,
JIEMOHCTPHUPYIOLLIME 3aBUCUMOCTh  BBITAJIKHUBAKOLICH
CUJIBI, IEHCTBYIOIIEN Ha TEJIO B )KUJKOCTH, OT 00BbEMA
MOTPY>KEHHOM B AKUIKOCTh YACTH Te€Ja U OT IJIOTHOCTH
xkuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIHU
KOHCTPYMpPOBAHHE JIOJKM U  ompeneieHue  eé

rPy30MO0ABEMHOCTH

4.10

du3nyeckue SABJIICHUA B mpupoac: BIIMAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKHUBOM OpraHu3M,

TJIaBaHue PhIO

411

TexHuueckue ycTpoicTBa: CcOOOMIAOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJAA, THUAPABINYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBON HAcocC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas padbora

5.2 Mexanudueckas MOIIHOCTh

- [TpocTele MeXaHW3MBI: pbIYar, OJOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara

54 [TpumeHeHue TpaBuia PaBHOBECHUS pbldara K OJI0OKy
«3omoroe  mpaBwio»  MmexaHuku. Koaddunuent

55 MOJIC3HOT0  JEWCTBUS  MEXaHHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY W TEXHHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN

5.7 Kunerudeckas sHeprus

58 [Tonnas mexaHuyeckasi SHeprus. 3aKOH U3MEHEHUS U

COXPAaHCHUSA MEXaHH4YeCKOH SHCPTIUU




5.9

5.10

[TpakTuyeckue pabOTHI:

#H##Par###Onpeneneaue padbOThl CUJIBI TPEHHS TIPHU
pPaBHOMEpPHOM JIBUKCHUHU TeJla IO TOPU30HTAIBHOMN
nosepxHoctu. lMccnenoBaHue YCIOBUI paBHOBECHS
ppraara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHCPIrun

du3nyeckue SBICHHUSI B nmpupoac: pbdaru B TEJIC

YCJIOBCKA

5.11

8 KJIACC

Kox Kon
pasnena 3JIeMeHTa

TexHuueckue yCTpOMCTBA: pblUar, MNOABUKHBIA U
HEMOJIBWKHBIN OJIOKU, HAKJIIOHHAS TNIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIS[pHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOIO M razoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KallWUISIPHBIC SBJICHUS

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




BuyTpeHHss DHEPIusl. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE
paboThI
6.8 Bunsl TEIJIONEepeJaun: TEIJIONPOBOAHOCTb,
' KOHBEKLUS, N3JITy4YCHUE
KommuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [lnaBneHue ©  OTBepACBaHUE  KPUCTAIUIMUECKHX
. BEILECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxHocTs Bo3iyxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIIOTa CrOPaHUs
[Tpunmuner  pabotel  TemioBbix aBurateneid  KITJ
6.15 TEIJIOBOTO JBUTATENs. TeIIOBbIC ABUTATENIN U 3aIUTa
OKPYXaIoIIe Cpeasbl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboTHI:
H#HHAPar###0nbITEI 10 OOHAPY)KEHUIO JEHCTBUS CHUIT
MOJIEKYJISIPHOTO TTPUTSKEHUSI.
HHHPar###ONBITEl 0 BBIPALIMBAHUIO  KPHUCTAJIOB
6.17 IIOBapEHHO COM MM caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEIUIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
#HH#Par###Onpenenenue qaBieHus BO3Ayxa B OajuioHe

HIIpULA.




HHAPar###0nbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
JaBJICHUSI BO3[yXa OT ero o0béMa U HarpeBaHUs WU
OXJIQKICHHUSI.

###Par#H##1 IpoBepka TUIIOTE3bI JIMHEWHOHN
3aBUCHUMOCTH  JUTMHBI ~ CTOJNOWKA  KHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIleparyphl.
###Par###Habmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yJsibTaTe TEIUIonepeaadn U padoTh
BHEITHUX CHIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJTy9eHHOTO BOJIOH TIPH TEIJIOOOMEHE C HArpeThIM
METATTMYECKUM LUIUHAPOM.

###Par#H#OnpeneneHne  yAenbHOM — TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHuUs.
#HH#Par###OnpenienieHne  OTHOCUTENBHON BIIAXKHOCTH
BO3/yXa.

#H##Par###OnpeneneHue YIETbHOU TETIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TMOBEPXHOCTHOE
HATsDKEHWE W KalWUAPHBIE SBICHHS B TPUPOJE,
KPHUCTaJTBI B IPUpOJIE, M3mydeHue CoiHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHCA, CHCIa.

TexHUuecKue yCTPOMCTBA: KamWIUISAPbl, NPUMEPHI
MCII0JIb30BaHUs KPUCTAJIJIOB, KUAKOCTHBIM TEPMOMETD,
JTaT4YUK TeMIepaTyphl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOpaHu.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1

Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumoneiictBue 3apspkeHHBIX Tel. 3akoH KyioHa

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYUHBI 3aPsIJIOB U PACCTOSIHUSL MEXKTY TEIaMH )
DJIEKTPUYECKOE noJie. Hanpspoxkéanocts

7.3 anekTpuyeckoro mois. IlpuHnun — cyneprno3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anektpudeckuit 3apsia. Crpoenue atoma. [IpoBogHMKH
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia

- DNEeKTpUYeCKUii  TOK.  YCIOBHS  CyIIECTBOBaHUS

' AIIEKTPUYECKOT0 TOKa. MICTOYHMKHM MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSAX U Ta3ax

. Onektpuueckass nenb. Cuna Toka. DIJIEKTPHUUECKOE

' HaIpsiKEHUe
29 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHHUE BEILIECTBA

7.10 3akon OMa 11 y4acTKa 1enu
[TocnenoBarenbHOE W TMapalieTbHOE COCIUHECHHE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyins — Jlenna

213 DNEeKTpUYeCKHe IeNu U MOTPEOUTENH SIEKTPUUECKOM

. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocTostHHbIE MarHuThl. B3anmoselicTBrEe MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHOoe mojie 3eMiId U €ro

7.15
3HAYCHUE JIJIs1 KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOe MOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMCHeHI/Ie QJICKTPOMAruuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb OCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U Ha

TpaHcIopTe

Onbitel  Dapanes. SBieHue  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJIy4YEHUS
DIIEKTPUYECKOM  DHEPrHH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX HCTOYHUKAX OHCPIrUun

[TpakTuyeckue paboOTHI:

OnbIThI 1O HAOJIOICHUIO JIEKTPHU3AIUHN TET MHIYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIIEKTPUYSCKOTO TOJNS HA
MPOBOJTHUKY U JUAJICKTPHKH.

COopka W mpoBepka pabOTHl AIIEKTPUUECKOW IIETH
MTOCTOSTHHOTO TOKa.

H3mepeHue u peryiupoBaHHUe CUITBI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3UuCTOp, OT CONPOTHBICHUS pE3UCTOpa W
HATPSDKEHUS Ha Pe3UCTOpe.

OnBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHMOCTb
AIIEKTPUIECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOT0 CEUCHHS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TIpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUIIBI TOKA MPU MapaIeIbBHOM
coeMHEeHNUU pe3uctopoB. OmpeneneHne  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIErO 4Yepe3 Ppe3nucTop.
OmpeneneHre MOITHOCTH — DJEKTPHUECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT

HanpspbkeHus Ha Held. Onpegenenue KIIJ[ narpeBatensi.




Uccnenosanue MarHUTHOTO B3aUMOJICHCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOLIHE 3aBUCUMOCTh CHUJIBI
B3aUMOJICMCTBUS KaTYLIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HamNpaBJIeHUs Toka B Karymke. M3ydenue
JIEUCTBHUSI MAarHUTHOTO TIOJIE Ha MPOBOJHUK C TOKOM.
Konctpyupoanue u U3y4yeHue paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJIEJIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOMN
WHIYKUWW: HCCIEAOBAHUE WM3MEHEHUU 3HA4YEHUsSI U

HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOJAC: DICKTPUUYECKHE

SABJICHHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMin, Apeii( MOI0COoB,
POJIb MAarHUTHOTO TIOJISL LTS )KU3HM Ha 3eMiIe, TOJISPHOE
CHUSTHHE
TexHu4eckue yCcTpOMCTBa: IEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
799 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeNbHbIC
' AIIEKTPOIPUOOPHI (mpuMepsI), AJIEKTPUUYECKHE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEIH
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe 7IEMEHTHI COJIEPIKAHUS
paszaena DIIEMEHTa
8 MEXAHWYECKUE ABJIEHUA




Mexannueckoe ABWXKEHHE. MarepualibHas TOYKA.

8.1
Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUXKEHUS
8.3 PaBHOMEpHOE IPSAMOJIIMHEMHOE JBUKEHUE
###Par###HepaBHOMepHOE MPSMOJIMHEHHOE
8.4 nBrkeHue. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Tella pU
HEPaBHOMEPHOM JABM)KEHUU
8.5 Yckopenue.  PaBHOyCKOpEHHOE — MpsIMOJIMHEHHOE
' JBYOKEHUE
8.6 #H#Par###CBoooanoe magenue. OnsITel [ anuies
###Par##PaBHoMepHOE ABM)KEHHUE MO OKPYXKHOCTH.
8.7 [Tepuon u dactota oOpamenus. JlnnelHas u yriosas
ckopoctH. LleHTpocTpeMuTenbHOE yCKOPEHUE
8.8 ITepserit 3akon HproToHa
8.9 Brtopoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroTona
8.11 HH#HPar###] [puHIIUTT CyTIEPIIO3UITNHN CHUT
8.12 Cua ynpyroctu. 3akon ['yka
###Par#H#Cuna TpeHus: cuila TPEHUs CKOJIbXKEHUS,
5.13 CHJIa TPEHUSI ITOKOS, APYTHE BUbI TPECHUS
8.14 #HH#Par###Cunia  TSHKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TTaICHHS
815 Iemwxkenne mmaner Bokpyr Comana.  [lepas
' KOCMHYecKast CKopocTb. HeBecoMOCTh 1 meperpys3ku
816 PaBHOBecue MarepuambHOW  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
H###Par###PaBHoBecHe TBEPIOTO Tea ¢ 3aKPEIIEHHOM
847 OChI0 BpameHust. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne umiynsca. IMmyiibe cuisl
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 H#HH#Par###PeakTBHOE NBIDKEHIE
8.21 Mexanudeckas paboTa 1 MOIITHOCTh




8.22

8.23

PabGora cun Tsaxect, ynpyroctd, TpeHus. CBs3b
SHEPIuu 1 paboThl

HOTCHHI/IaJ'IBHaSI SHEprusa TC€jia, MOAHATOrO Hal

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbHas YHEPTUs CKATOU MPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sueprus. Teopema o

KUHETHYECKOW YHEPTUN
#H##Par###3akoH coXxpaHeHUsS] MEXaHUYECKOW SHEPTUH

[TpakTuyeckune paboOTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBUWKCHUS HIapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenne yCKOpeHHUs Tela Mpu PaBHOYCKOPEHHOM
JBYD)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IyTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM  JIBWKCHHH  0e3  HadalbHOU
CKOpOCTH.

[TpoBepka THIMOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JBYDKEHUU 0€3 HayaJlbHOW CKOPOCTH IyTH OTHOCSITCS
KaK psJl HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIBXKEHHS OT CHJIBl HOPMAJBHOTO JaBJICHMS.
Ornpenenennie KodPPUIMEHTA TPEHHUS CKOJIBKEHUS.
Onpenenenue KECTKOCTH MpYXHUHBL. OnpenencHue
paboThI CHJIBI TPEHHS TPH PaBHOMEPHOM IBIKECHHH
TeJa Mo TOPU30HTAIBHOM MoBepxHOCTH. OmpeneneHne
paboOTBl CWIJIBI YNPYTOCTH TpU TMOABEME Tpy3a C
UCTOJIb30BAHUEM  HEMOJBM)KHOTO U TOABHMIKHOTO

OJIOKOB

8.28

duzndeckue ABJICHUS B Iprupoac: IpHUIIMBBI U OTJIIUBEI,
JBHXXCHHUC IIJIAHCT Conueunon CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOMCTBA: COUAOMETpP, JAaTYUKHU

II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI




9.1

KomnebarenpHoe JIBMOKEHUE. OcCHOBHEBIE
XapaKTePUCTUKH  KOJeOaHW: TEPHOJ, YacToTa,

aMILIATY 12

9.2

Marematnyeckuii M OPYKUHHBIA  MasTHUKH.
[IpeBpamienre  sHepruM  OpuU  KoJeOaTEIbHOM

JIBIDKCHUN

9.3

9.4

9.5

3aryxatomue KonebaHus. BelHyKaeHHBIe KOJIeOaHMs.

Pe3onanc

Mexannyeckue BOJHBL. (CBOWCTBA MEXAHHYECKUX
BOoiH. lIpomosnbHble M momnepedyHsle BOJIHBL. JlIMHA
BOJIHBI U CKOPOCTb €€  pacnpoCTpaHEHHUS.
Mexanudeckue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE

BOJIHBI

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpaxkeHUE 3ByKa

9.6

Wn¢pa3Byk U yapTpa3Byk

9.7

[TpakTueckue paboThI:

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHHi
MaTeMaTHYECKOTO MasiTHUKA.

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHHi
NpPY>KHHHOTO MasiTHUKA

HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
MOJBEIIEHHOTO K HUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
NpYy>KHHHOTO MasTHHKAa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KoyiebaHuil  Tpy3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a H KECTKOCTH
npyXxuHel. V3MepeHune ycKopeHuss CBOOOJHOTO

naJieHus

9.8

du3nuecKkue SABJICHUS B IpHUpPOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceiicMUuYecKue BOJIHBI,

IlyHaMH, X0

9.9

TexHuueckue YCTpOMCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yIIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJEKTPOMAarHUTHOE T0JIe. DJIEKTPOMArHUTHBIC BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHasi nmpupoja cera. CKOpocTh CBeTa.
' BonHoBBIE CBOMCTBa cBETA
[TpakTuyeckue pabOTHI:
10.4 N3yueHne CBOWCTB JJICKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
@dusnueckue SBICHUS B TNPUPOJAE: OHOIOTHYECKOE
10.5 IIEUCTBUE BHIMMOTO, yIbTPaduoIETOBOTO u
PEHTTC€HOBCKOTO M3ITyYeHHUN
10.6 TexHuueckue yCTpOIiCcTBa: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM CBSI3U
CBETOBBGBIE SABJIEHUA
111 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA
113 Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
' OTpaXKeHHsI CBETa
114 [Ipenomienne cBera. 3aKOH MPETOMIICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JInnza. Xop ydeii B 1uH3€e
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONA H
11 ' TEJIECKOTIa
117 ['ma3 kak onTHueckas cuUcTeMa. bIM30pyKocTh
' JAIbHO30PKOCTh
118 Paznoxenue 6enoro csera B criekTp. OnbiTsl HptoTOHA.
' CrnoxeHne CreKTpallbHBIX IBETOB. Jluciiepcus cBeTa
[TpakTudeckue paboThI:
###Par###lccnenoBanue 3aBUCUMOCTH yria
11.9 OTPa)KEHHUsI CBETOBOIO JIy4a OT yIJla [aJcHHUs.
#HH##Par###l13ydeHne XapakTEPUCTHK H300paKECHHS
npeaMeTa B INIOCKOM 3epKale.




12

#H#Par###lccnenoBanue 3aBUCUMOCTH yria
NPEJOMIICHUSI CBETOBOTO JIyda OT yrIjla MaJCHUs Ha
TPaHUILIE «BO3JIYX — CTEKIION.

###Par### lonyuenue W300paKEHH € TIOMOIIBIO
coOuparoIIe JTMH3BL.

#H##Par###OnpeneneHue (GOKyCHOTO pacCTOSHUS |
ONTHYECKOUN CHITBI COOUPAIOIICH JTMH3BL.
#HH#Par###0nbITEl IO Pa3JI0KEHUIO OEJoro CBeTa B
CIIEKTD.

#HHAPar###OnbITHl 110 BOCIPHUATHIO 1[BETA MPEIMETOB

npy UX HaOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

du3nyecKkue SIBICHUS B npupoac: 3aTMCHUA COJIHIIa u

11.10 JlyHbl, 11BETa TeN, ONTUYECKUE SBJICHHS B aTMochepe
(uBet Heba, pedpakius, pagyra, MUPax)
11 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' dboToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesepdopna u mimanerapHass MoJielb aToMa.
' Mognens aroma bopa
122 Hcnyckanve u norionieHue cBera aToMoM. KBaHTEHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3ITydeHHs
194 Crpoenue aromHoro sapa. HykinonHas wmojenb
' aTOMHOTrO siapa. N3oTombl
125 PanuoaktuBHbie npeBpamienus. [lepuon nomypacnana
' ATOMHBIX SITIEP
126 S nepuble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U
' MacCOBOT'O YUCEI
DHeprusi CBs3W aTOMHBIX siaep. CBs3b MacChl U
12.7
SHEPTrUuu
128 Peakuumn cuHTe3a u pgenenus sapep. McrouHukum
' sHeprun CoJiHIa U 3BE311
129 Anepnas o»Hepretuka. JlelcTBUE paIMOAaKTUBHBIX

PI3J'Iy‘-ICHHfI Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue pabOTHI:

HaOnroneHue CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITY4YCHUSI.

HccnenoBaHue TPeKOB: U3MEPEHHE SHEPIHMM YaCTULIBI
10 TOPMO3HOMY TyTH (110 oTorpadusm).

W3mepenue painoakTuBHOro hoHa

dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
paIMOaKTUBHBIN ¢om, KOCMHYECKHE Ty4H,
pallMOAaKTUBHOE M3JIyuy€HHE NPHUPOJIHBIX MHHEPAJIOB,
JIEHCTBUE PAJMOAKTUBHBIX M3JIYyYEHHUH HAa OpPraHU3M

YCJIOBCKA

Texuuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyJIbHBIA TO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonumanue ponu (QU3MKKM B  HAy4dHOM KapTHHE  MMHpa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM UM TEXHOJOTHi, 00 3BOIIOLMHU
(GU3NYEeCKUX 3HAHUN M UX POJIM B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTHMHE MHpa, O BKJIAJEC POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBMKEHMH Kak
crocobe CyIIeCTBOBaHMS MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUM CTPOEHMs BEIIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIINX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
HU3YYCHHBIX (1)H31/I‘-IGCKI/IX SIBIICHUH B OKpYy»XKaromeM MHPE, BBIACIIAAL

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JUJIS PEIeHHs YYeOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHHS M

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3YA (bHSquCKI/Ie BCJIIMYHHBI

BnaneHnne ocHOBaMHM METOJOB HAy4HOTO IIO3HAHHUS C Y4ETOM
coOuroIeHHst TpaBuiI 0€30MacHOro TpyAa: HabroAeHNue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIUPOBATH BHIBOIBI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysnbTaTtbhl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduMKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJIaTh BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyaluil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBSCHEHHE C ONOpOW Ha MH3YYEHHBIE CBOICTBa
¢bu3nuecKkux sBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE (PUIUUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allMCBbIBATH KPATKOC YCJIOBHC 3aJaydu,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIPABOYHBIC JJaHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIUCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETUUUHBI; YMEHHE ONPEIEIsATh pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJyYEHHON MPU PEIICHUH 3a/1a4u




YMeHHne XapakTepus3oBaTh MPUHIMUIIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUECKUX SIBICHUA U HEOOXOAMMbIE (PU3UYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBAaMHU, COXpPAHEHUS 370pPOBbsI M COOJIOACHUS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKpPY)KAIOLIEH cpeze; MOHWMaHHe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(GU3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH YYEOHBIX 3aJJaHUi HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3MUeCKOro coepKaHusl, CIPAaBOYHbIE MaTEPHAJIbI, PECYPChI CETU
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE aBUkeHHe. CpeaHss ckopocTb. Dopmyna amns
1.2 BBIYKCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMepHOE MpsiMONUHEITHOE IBHYKEHUE. 3aBUCUMOCTh KOOPJMHATHI TEJa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWNHOIO JIBUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU Ui TMPOEKIMH CKOPOCTU, MPOEKLIUU
IepeMEeNIeHus, IyTH, KOOPAWHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JBYKEHUH
3aBUCUMOCTh KOOPJMHATHI Tela OT BPEMEHU B Clyyae PaBHOYCKOPEHHOTO
pr[MOJ'IHHGfIHOFO JBHKXCHUA:
2
S)= Vo, * 1+
2
@opmMyIibl [ MPOEKLIMU TMEPEMEICHUs, MPOEKLIHUNU CKOPOCTH U IMPOEKIUH
YCKOPEHUS MPU PABHOYCKOPEHHOM MPSMOJIUHEHOM JIBUKECHHU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, IIPOEKIHUM IEPEMEIIEHNUA, KOOPIWHATHI IIPU PaBHOYCKOPEHHOM
HpHMOHHHCﬁHOM JABUXXCHHNU
CBoboanoe nanenue. PopmyJibl, OMHUCHIBAIONIE CBOOOIHOE MACHHUE Tea 0
15 BEpTUKAIN (IBW)KCHHE TeJla BHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCMMOCTH OT BpEMEHM JJIsi HPOCKIUH YCKOPEHUS,




MMPOCKOHUU CKOPOCTU M KOOPAHWHATHI IIpU CBO6OI[HOM nmaaCHuM TCj1a II0

BEPTHUKAIN
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyKHocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaiuyC OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUCE. HaHpaBHeHI/IC HCHTPOCTPEMHUTCIILHOI'O

1.6 yckopenust. QopMyiia 11l BBIYMCIICHHS YCKOPEHUS:
2
a. - L
"R
®opmyiia, cBsI3bIBaIOLIast IEPUOA U YaCTOTY OOpalCHHUS:
V= 1
T
Macca. I1notHocts Bemecta. @opmyia A BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUIIBI, IEHCTBYIOIIEH
Ha TEeJIo
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
1.11 F 21 = _‘Fl—>2
112 Tpenue nokos 1 TpeHue ckoibxkeHus. Gopmyiia Uit BBIYUCICHUS MOLYJIsS CUJIBI

TPCHUA CKOJIBXXCHUA:




Hedbopmarus Tema. Ympyrue u Heynpyrue aedopmainuu. 3aKOoH YIPYrou

nedpopmanuu (3axox ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
My -4
F=Gg.—L1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
1.14
®opmyna A BBIYMCIEHUS CHIIBI TSDKECTU BOJIM3M moBepxHoctu 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynse cucremsl Ten. M3mMenenne umiyinbca. MMiynbe cusbl
3aKOH COXpaHEHUs UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
1.16 P=myuy +mi Uy =const
PeaxkTnBHOE ABMKEHIE
Mexanundeckas pabora. @opmMyria sl BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
MexaHudeckasi MOIIIHOCTb:
1.17
A
N==
I
Kunernueckas n noreHuuanbHas sHeprusa. Gopmysia 175 BBIYUCICHUS
KUHETUYECKON DHEPIUH:
1.18




Teopema o0 kuHeTHUeCKOU dHeprun. Popmyra 1 BHIYUCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpIUs:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opMmyia sl 3aKOHA
COXpaHEHHUsI MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbl. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuist; M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIN 1 HenoABWKHBINA 0;10ku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiieHune TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHOoe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmya 7151 BEIYUCICHHS TaBJICHUS] BHYTPU KUIKOCTH:
DP=pgh+p,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Dopmyna sl ONpPEACIICHUS BBITAJKUBAIOUIECH CHJIBI,
1.23 JEUCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIAKOCTD WM Ia3:

F_&m. =pgv




VYcaopue miapanus teia. IlnaBanue CYZJ0B U BO3AYXOILJIAaBAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmya, CBSI3bIBAIOIIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii ¥ IpyKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu Ipu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxeHHble kKonebanus. Pezonanc

MexaHuuecKHue BOJIHBI. HpOI[OJ'ILHLIC H IIOIICPCUHBLIC BOJIHEI. [[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. FPOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIIC

nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IMIOTHOCTH BEIIECTBA; APXHUMEAOBOM CHUIIBI; KECTKOCTH
NPYKUHBL, KOA(PHUIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CUJIBI TPEHUS, CUIIbI
YOPYTOCTH; CPEIHEN CKOPOCTH JBUKEHMs OpycKa 10 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHUs1 Opycka INMpH JIBM)KEHUU 1O HAKJIOHHOM IJIOCKOCTH; YacTOThI M
nepuoja KojeOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha pbIYar;
paboThl CHIIBI YHOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHIIBI YIPYTOCTH IPHU MOABEME IPy3a C MOMOILBIO OBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpy>KEHHOMH
YacTH T€Ja U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAOIIEH CUIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT pojia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPYKUHE, OT CTEIICHH
nedopMaluy NpyKUHbI; YCKOPEHUs: OpycKa OT yTiia HaKJOHa HalpaBIIsIoLIeH;
nepuoja (4acToThl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
KoJIeOaHUH MPY>KUHHOTO MAasiTHUKA OT MacChl rpy3a M KECTKOCTU MPYKUHBI,
HCCIIeIOBAaHNE HE3aBUCUMOCTH MepHoJa KoJeOaHUl HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHSI pblyara

1.30

Dusuueckue sA61EHUA 8 npupoc)e: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOUM W HEKMBOU MPUPOJE, ACHUCTBUE CUIIbI TPEHUS B IPUPOIE




U TEXHUKE, MPUJIUBBI U OTIUBBI, ABMWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhIUard B TEJIE YEIOBEKA, BIUSHHUE
aTMoc(epHOro NaBiIeHUS Ha JKMBOW OpPraHW3M, IUIABaHHUE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIHUAOMETP, JATYUKHU TOJIOKEHHS, PACCTOSIHUSA U
YCKOpEHUs, JTMHAMOMETpP, MOJIIUIHUKN, PAaKEThl, pblYyar, MOABMKHBIA U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCTBIC MECXAaHU3MEBI B 6I)ITy,

L3l cooOmraronmecs cocybl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, I3XOJOT,
MCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucrannmmueckue u amopHbIe TETIa

25 JIBuwkenune uyacTtuil BemiecTBa. CBs3b CKOPOCTH JABM)KEHHUS YaCTHI[ C

' TeMieparypoi. bpoyHoBckoe aBmxenue, iupdys3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TerioBoe paBHOBECHE

25 Buytpennsas sneprus. PaGora u Ttemsonepenaya kKak crnocoObl M3MEHEHUs

' BHYTpPEHHEN SHEPTrUuu

2.7 Bunas! Tennonepeaaun: TEIONPOBOJHOCTh, KOHBEKIIMS, N3TyYeHNE
Harpeanne wu oxnaxzaenue ten. KonuuecTBo TemnoTsl. Y enbHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHUsS SHEPrHM B TEIUIOBBIX IpoOIleccaX. YpaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenue m koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IMPOLECCE
210 UCHapeHuss M KoHAeHcanuu. KureHue KXUAKOCTH. YIenpHas TerioTa

napoo6OpasoBanus: L = Q/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u xpucraumsauusa. 3MeHeHHEe BHYTPEHHEH OJHEPIUM IIPU

IUIABJICHUU U KpHUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHss1 dSHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMs

toruBa: ( = Q/m

2.14

[Ipunuuns! pabots! Temnosbix aurareneil. KIT/[ rerniaosoro asurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TenI0EMKOCTH METAUTMUECKOTO WIMH]PA; KOJIUYECTBA
TEIUIOTHI, IOJyYEHHOI'O BOJOM KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIIyIleH HarpeTblii LWIMHJIP; KOJUYECTBA TEIUIOTHI,
OTJ@HHOTO HArpeThIM LWIMHIPOM, II0CJIE OIyCKaHUS €ro B BOJLYy KOMHATHOM
TEMIIEPATypbl; OTHOCUTEIBHOW BJIAXKHOCTH BO31yXa; YIEJIbHON TEIIOTHI
IUIaBJIeHNs JbAa. MccrnenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IpU
Pa3IMYHbIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA NMPH CMEIIMBAHUU XOJOJHON U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIAapCHUA

Dusuueckue a61eHUs 8 npupode. TTIOBEPXHOCTHOE HATSKEHHE M KallWIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B Npupoe, nznydenue ConHia, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpodcmea.‘ KanmuJIsIphbI, IIPUMCEPBI HUCIIOJIB30BaHUA
KpuCTaJllloB, )KI/IHKOCTHI)II\/II TEPMOMCETP, JATUHUK TEMIICPATYPhI, TEPMOC, CUCTEMA
OTOINICHUA JOMOB, TUT'POMETPBI, IICUXPOMETP, IMapoBad Typ6I/IHa, JABUTaTCIIb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

3.2
3.3

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

3.4

Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpuyeckoro mnouns. [IpuHiun

CYTIEPIO3UILINH IEKTPUYECKUX MoJIel (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsanoB. JleMCTBHE 3JIEKTPUUYECKOTO TMOJs Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUAIIEKTPUKU




[TocTostHHBIN AneKTprUUecKui TOK. JlelcTBUs aneKkTpruieckoro Toka. Cusa Toka.

Hanpsoxenue.
3.6 I =q/t,U=A/
DIEeKTpUYECKOE CONMPOTUBIIEHUE. Y ACIIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 ydactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COEIMHEHNUE TPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CMmeniaHHbIE COEIUHEHUS IPOBOIHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ MPSMOTO NPOBOJHUKA C TOKOM. JlnHumn
MarHuTHON MHIYKITUH
313 MarauTHOE TmMOJIe MOCTOSHHOTO MAarHuta. B3amMoaencTBHE TOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBrEe MarHUTHOT'O TOJIS1 HA POBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenna
IIpaxmuueckue pabomol
WN3mepeHue  3IEKTPUUYECKOTO  CONPOTHUBIIEHHUS  PE3MCTOPA;  MOLIHOCTU
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HCCHGHOB&HHG 3aBUCUMOCTHU CHWJIbI TOK4, BO3HHUKAOOICTO B TIPOBOIAHHKE

(pe3ucTopsl, IaMIouKa), OT HAMPsHKEHUS Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOLIA/IU €0 ONEPEYHOr0 CEYEHUS U
YA€IbHOTO COIPOTUBIICHHUS.

IIpoBepka nmpaBuiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU IIOCIEA0BATEIbHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa Ui CHJIbl JIEKTPHUUECKOro TOKa IpH

[apajuIeIbHOM COEIMHEHUHU IIPOBOHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE 110JI€ 3eMJTH, Ipeiid MmoiocoB,
POJIb MAaTHUTHOTO TOJIS ISl )KU3HH Ha 3eMJle, MOJISIPHOE CHUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CUETYMK  DJEKTPUUECKOHM SHEPruu, SJICKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTesbHbIe AIEKTPOPUOOPHI (mpumepsr), ANEKTPUYECKHUE
MpEeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb TMOCTOSIHHOTO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA

3.19 DneKTpoMarHuTHEIE BOJHBL. [1Ikana 37eKTpOMarHUTHBIX BOJTH

3.20 JlyueBas moaenb cBeta. [IpsmMonnHeiiHOe pacipocTpaHeHHe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

324 JIunza. Xon nydeii B nuH3e. DoKycHOE paccTosiHUE TUH3BI. OnTHYecKas cuiia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTHudecKkrue NpuOOopsI
IIpaxmuueckue pabomol
#H##Par#H##lI3mMepenne ONTUYECKONW CHUITBI coOMparomeld JUH3BIL, (HOKYCHOTO
paccTosiHus cCOOUparoIei JIMH3HI (10 CBOWCTBY paBEHCTBA Pa3MEPOB MPEAMETa
1 M300paXeHHS, KOT/Ia IPEMET PaCIoJIOKEeH B IBOWHOM (hOKyce), ToKa3aTess

3.26 IIPEIOMIIEHUS CTEKIIA.
#H##Part###lccnenoBanre CBOWCTBA M300paKEHUS, TIOJYUYEHHOTO C MTOMOIIIBIO
coOuparolield TUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJa MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJeHUs Ha
TPaHUIE «BO3IIyX — CTEKIIO»

3.7 Qusuueckue sgnenus 6 npupode: 3armenus Connna u JlyHbl, 1BeTa Tel,

' ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUPax)
3.98 Texuuueckue ycmpoticmeéa. OYKM, TepHUCKoM, ¢doToanmapar, ONTHYECKHE

CBE€TOBObI




4 KBAHTOBUBGIE SIBJIEHU A
a1 PamnoaktuBHOCTE. AJba-, Oera-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-
' pacmazia
42 Omnbitel Pesepdopna mo paccesnuro anbda-dactun. [lmanerapHas Mopeib
' aTroma
4.3 CoctaB aromHoOro sijpa. M30tomsl
4.4 IIepuon nomypacnaza aTOMHBIX sA€p
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6ieHUs 8 npupode. ECTECTBCHHBIM PaJMOAKTUBHBINA (HOH,
4.6 KOCMHYECKHE JIy4YH, PaJdOAKTHBHOE H3JIYUYCHHE NPUPOIAHBIX MHHEPAIIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUIH Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaJIbHBIN JO3UMETP, Kamepa

Bunbcona, snepHas s3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 7 kinacce/ [lepoimkun .M.,
NBaHoB

A.N., U3natensctBO: «IIpocBemenne», 2023r.

» Gusuka: 8-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepbimkun U. M.,
HBaHoB A.

N., UznarensctBo: «IIpocBemenuey», 2023r.

» Gusuka: 9-i1 knacc: 6a30BbIM ypoBeHb: yueOHUK, 9 knacc/ [lepbimkun U. M.,
['yrauk E.

M., UBanoB A. U., IletpoBa M. A., I3naTenbcTBO:

«IIpocsemienue», 2023r.

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

1. Uepnukosa O.A., I'nagenkoBa C.H., Kynpssues B.B.; Metoanueckoe nocodue
K

yueOHuKy «Pusuka» 7 kinacc., Apropsl: [lepsimkun .M., Banosa A..

2. ®usuka. Pabouas terpaas. 7 kinacc (aBTopsl: T. A. Xannanosa, H. K.
XaHHAHOB);

3. ®usuka. Tectsl. 7 knace (aBTopel: H. K. Xannanos, T. A. XaHHaHOBA);

4. ®uzuka. Jlunaktuueckue Marepuanbl. 7 kiacc (aBTopsl: A. E. Mapon, E. A.



Mapon);

5. ®uzuka. COOpHUK BOIPOCOB M 3aAa4. 7 knacc (aBropsl: A. E. Mapon, E. A.
Maposm,

C. B. Ilo3oiickuii);

6. ®uzuka. Jluarnocruueckue padoTsl. 7 kiacc (apropsl: B. B. Illaxmatosa, O.
P.

edep);

7. ®uzuka. CaMOCTOSTENbHBIE U KOHTPOJIbHBIE pa0boThI. 7 Kitace (aBTopbl: A. E.
Maposm,

E. A. Mapon);

8. ®uzuka. Meroanueckoe nocodue. § knacc (aBropsl: H. C. Ilypsimena, H. E.
BaxeeBckas);

9. ®usuka. Metonuueckoe nocobue. 9 kiace (aBropsl: H. C. Ilypeimesa, H. E.

Baxeesckas. B. M. Hapyrun);

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bub6mmoreka IOK https://m.edsoo.ru/ff0a2b5a
https://resh.edu.ru/subject/lesson/2600/start/

https://resh.edu.ru/subject/lesson/1532/start/






